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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 1998-2003 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 2003
Technical data subject to change.

Siemens Aktiengesellschaft
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Preface

Purpose of the manual

The information in this manual enables you to run the ET 2008 distributed I/O
system on PROFIBUS-DP as a DP slave.

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/O 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:

* New function: option handling

* New ET 200S Power Supply module
* New PM-E 2448 VDC power module
* New 4 DI NAMUR electronic module

* Changes to the IM151-1 STANDARD and IM151-1 FO STANDARD interface
modules

ET 200S Distributed I/0O System
EWA-4NEB780602402-09 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 1/0O System
EWA-4NEB780602402-09
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Position in the information landscape

This manual is part of the documentation package with the order number
6ES7151-1AA00-8xA0 and comprises six manuals and one instruction list with the
following contents:

ET 200S Distributed I/0 IM151-7 CPU ET 200S Motor Starters
System Interface Module
* Installing and wiring * Addressing ofthe  ® Installing and wiring
the ET 200S IM151-7 CPU motor starters
* Commissioning and * ET 200S with * Commissioning and
diagnostics for the IM151-7 CPU in diagnostics for motor
ET 200S the PROFIBUS starters
* Technical network * Technical

specifications of the ¢ Commissioning specifications of

IM151-1, digital and and diagnostics for motor starters

analog electronic the IM151-7CPU o Order numbers for

modules ¢ Technical motor starters

® Order numbers for specifications of
the ET 200S the IM151-7 CPU
® STEP 7 list of
operations $7-300 Instruction List
CPU 31xC, CPU 31x,
ET 200S ET 200S ET 200S Serial IM 151-7 CPU,
Process-Related Positioning Interface Module BM 147-1 CPU,
Functions BM 147-2 CPU
* 1Count ¢ 1STEP 5V/204kHz * 1SI 3964/ASCII ¢ List of the instruction
24\V//100kHz * 1POS INC/Digital e 1SI MODBUS/USS set and their execution
* 1Count 5V/500kHz o 1POS SS'/DIgIta| times
e 1SS| ® List of executable
e 9PULSE * 1POS ING/Analog blocks (OBs/
¢ 1POS SSlI/Analog SFCs/SFBs) and their
execution times
Note

The ET 2008 Distributed I/O System, Fail-Safe Modules manual is included in the
S7 F Systems and S7 Distributed Safety documentation packages

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09 \%
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Guide to the manual

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.

Special note

In addition to this manual, you will also need the manual for the DP master (see
Appendix A).

Note

You will find a complete list of the contents of the ET 200S manuals in Section|1.3
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 environment-friendly manner.

Additional support

Please contact your local Siemens representative if you have any queries about
the products described in this manual.

http://www.ad.siemens.com/automation/partner

Training center

Vi

We offer a range of courses to help get you started with the xxx and SIMATIC S7
programmable controller. Please contact your local training center or the central
training center in Nuremberg, D 90327 Germany.

Telephone: +49 (911) 895-3200.

Internet: http://www.sitrain.com

ET 200S Distributed 1/0O System
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SIMATIC Technical Support

In addition to your local dealer, you can also contact one of three Support Centers:

Nuremer

Technical Support

g e

i et

w L
=,
AT

Worldwide (Nuremberg)
Technical Support

Local time: 0:00 to 24:00 / 365 days a
year

Phone.: +49 (0) 180 5050 222
Fax: +49 (0) 180 5050 223
E-mail: adsupport@siemens.com
GMT: +1:00

Europe/Africa (Nuremberg)
Authorization

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

Phone.:  +49 (0) 180 5050-222
Fax: +49 (0) 180 5050-223
E-mail: adsupport@siemens.com
GMT: +1:00

United States (Johnson City)

Technical Support and
Authorization

Local time: Mo. - Fr. 8:00 to 17:00
Phone.: +1 (0) 770 740 3505
Fax: +1 (0) 770 740 3699

E-mail: isd-callcenter@
sea.siemens.com
GMT: -5:00

Asia/Australia (Beijing)
Technical Support and
Authorization

Local time: Mo. - Fr. 8:00 to 17:00
Phone.: +65 (0) 740-7000

Fax: +65 (0) 740-7001

E-mail: simatic.hotline@s
sea.siemens.com.sg
GMT: +8:00

Technical Support and Authorization personnel generally speak both German and English.

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09
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Service & Support on the Internet

In addition to our documentation, we also offer you all of our know-how online on
the Internet.

http://www.siemens.com/automation/service&support
There you will find:

* The newsletter that provides you with all the latest information on your
products.

* The documents you need using the Search function in Service & Support

» A forum in which users and specialists around the world can exchange their
experiences

* Your local contact partner for Automation & Drives in our contact database

* Information on service on site, repairs, and spare parts. You will also find much
more under “Services”.

ET 200S Distributed 1/0 System
VI EWA-4NEB780602402-09
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Product Overview 1

Chapter overview
The product overview tells you:

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

* The components that make up the ET 200S distributed 1/0O system

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

Chapter overview

Section Description Page
1.1 What are distributed 1/0 systems? 1-2
1.2 What is the ET 200S distributed 1/O system? 1-4
1.3 Guide to the ET 200S manuals 1-10
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1.1 What are distributed 1/0 systems?

Distributed 1/0 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 1/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 I/O systems
communicate smoothly.

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 I/O
in German).

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

The “DP” transmission protocol allows a rapid, cyclic exchange of data between
the controller CPU and the distributed 1/O 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 by means of PROFIBUS-DP with the distributed I/O
systems and monitors the PROFIBUS-DP bus system.

The distributed 1/O systems (= DP slaves) prepare the data of the sensors and
actuators locally so that they can be transmitted by PROFIBUS-DP to the PLC’s
CPU.

ET 200S Distributed 1/0O System
1-2 EWA-4NEB780602402-09



Product Overview

Which devices can be connected to the PROFIBUS-DP?

An extremely wide range of devices can be connected to the PROFIBUS-DP 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)

¢ Devices from other manufacturers

Structure of a PROFIBUS-DP network

The figure below illustrates a typical PROFIBUS-DP network structure. The DP
masters are integrated in 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 1/O systems connected to the DP masters by means of

PROFIBUS-DP.
§7-400 with M 508-C PG/PC
2 ) N = DP master
[ i 2
i : ===
|| L]
I PROFIBUS-DP
_EP slaves
5 T — 0™ T L1
: % 1L i) al i B
@ ET 200X ET 200L ET 200M ET 200B S5-95U-DP OP/0OS
0000 [
— O
Drive S7-200  DP/AS-i LINK Other field devices

Figure 1-1 Typical PROFIBUS-DP network structure

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

Definition

The ET 200S distributed 1/O system is a finely-graduated modular, highly flexible
DP slave with IP 20 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. 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/O 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 adapted quickly
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 and electronic modules

The ET 200S distributed 1/0O system consists primarily of various passive terminal
modules to which you connect the electronic modules and motor starters.

The ET 200S distributed I/O system is connected to the PROFIBUS-DP bus
system by means of PROFIBUS-DP connectors on the interface module. Each
ET 200S distributed 1/O system is a DP slave on the PROFIBUS-DP bus system.

ET 200S Distributed 1/0O System
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View

The figure below shows an example of an ET 200S configuration.

Electronic modules
ET 200S interface module

motor starters

PM-E power module
for electronic modules

/

Power module for PM-D

Direct-on-line starter

Reversing starter

|

Terminating module

|

SIEMENS

o DS
5%
NI:I

-

lak:

[l

SIEMENS

RS

ﬂﬂﬁﬂ

L
- (T3

@

[l

Q

A0 0N

oo
[ 11 PR D D Dsape Dsepses e
0 S S e e S
TM-E terminal modules
for electronic modules
TM-P terminal
modules for

power modules

®» & B

NN

XX m——

Power bus

Figure 1-2  View of the ET 200S distributed 1/O system
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Components of the ET 200S

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

1-6

Table 1-1  Components of the ET 200S
Component Function Drawing
DIN rail ...carries the ET 200S. You

mount the ET 200S on the rail.

Uu—4J
T

ET 200S Power
Supply

...Is the power supply for the
ET 200S for connection to
a 240/400 VAC power system

SUERIERS|

o
— o

SIMATIC
ET2008 POWER SUPPLY

a7 130000000040

Interface module

IM151-1
BASIC

IM 51-1
STANDARD

IM151-1 FO
STANDARD

IM151-1 HIGH
FEATURE

...connects the ET 200S with the
DP master and prepares the data
for the electronic modules and
motor starters.

RS 485 IM151-1
inter- BASIC
face IM151-1
STAN-
DARD
IM151-1
HIGH
FEATURE
== IM151-1
Fiber- 3[e] ¥ Fo STAN-
optic ca-|0|0
ble in- DARD
terface

ET 200S Distributed 1/0O System
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Table 1-1  Components of the ET 200S

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:

* For a 24 VDC supply with
diagnostics

* For a 24 to 48 VDC supply
with diagnostics

®* Fora?24to48 VDC, 24 to
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 1/0O System
EWA-4NEB780602402-09

1-7




Product Overview

Table 1-1  Components of the ET 200S

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.
Al
-8

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 cable
duplex line with
simplex connector

(in the plug-in adapter
for IM151-1 FO
STANDARD)

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

Features and benefits of the ET 200S

1-8

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

Features Benefits
Structure
Finely-graduated modular design * Function-oriented, cost-optimized station
* 1/2/4-channel electronic modules design

®* Power modules

* Integrated motor starters

* 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

ET 200S Distributed 1/0O System
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DP master

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

Features

Benefits

Communication-capable, system-integrated
motor starters: direct-on-line starters and
reversing starters 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

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

* Two- and three-wire connection, or
* Two-, three-, and four-wire connection

Optimal selection on grounds of space and
cost

Fast Connect

¢ 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 I/O modules

Quick and reliable module replacement

Large label plate

Adequate space for clear identification

High data transfer rate of up to 12 Mbps;

Short response times of PROFIBUS and
backplane bus

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 (PROFlsafe) up to safety
category 4 (EN 954-1)

All the ET 200S modules can communicate with all DP masters that comply with
IEC 61784-1:2002 Ed1 CP 3/1. All functions can be used with the standard master.

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09
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1.3

Guide to the ET 200S manuals

You are using the following components ...

The components of ET 200S are described in various manuals. These manuals

make up the manual package for ET 200S. The figure below shows possible
ET 200S configurations and the manuals required for them.

wing components:

The ET 200S consists of the follo-

You will require the information
contained in the following manuals:

\ ST -T2
b |4 : Q : 22| — = ET 2008 Distributed /O System
= ENIN ) N
- _T_T_T‘L;JT -H ——— ET 200S Distributed l/O System
b w
n i o _ -

s |£1218 |§LI +
—Lt—-Lt—1L= —— > ET 200S Process-Related Functions
TTTTZ T
= | Qo
- w : : g I s : : —— > ET 200S Distributed I/O System
- 1 = <
2 |E18121%]l ;
= gl ——= ET 2008 Positioning
- -
S N B .
TT T T T T T
= w I : I @ ———— ET 2008 Distributed I/O System
b |2!glz!l2ll
z |Z18]~13 ] +
- | | | o | —— > ET 2008 Serial Interface Module
S N B
~ wl T _T] —— > ET 200S Distributed I/O System
bo (2181219
= ?.5 CRICE N +
- —L 1 — — > IM151-7/CPU Interface Module
Figure 1-3  Components and the manuals required for them

ET 200S Distributed 1/0O System
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The ET 200S consists of the follo- You will require the information
wing components: contained in the following manuals:
- T T T T ™1
= Wwio|_lo|2 | DS DS || __  ET200S Distributed I/O
= = g|< | < |=[O ® [ System
2 [2I8]Sls]E] m|” my .
ET 200S Motor Starters
—™  ET 200S Safety-Integrated
SIGUARD System
000|000
000

ET 200S Distributed I/O System

[E—

+

IM151-1

ET 200S Distributed I/O System, Fail-

Safe Modules manual in the
B .
documentation packages:

S7 F Systems and
S7 Distributed Safety

4/8 F-DI 24 VDC
F———————+
| 4F-DO24 VDC/2A |
I__,________|

S |

Figure 1-4  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
ET 200S | ET 200S | ET 200S | ET 200S | IM151-7 | ET 200S
Description Distrib- Pro- Posi- Serial | CPUIn- | Motor | Chap-
uted I/O | cess- tioning Inter- terface | Starter | ter/Ap-
System | Related face Module pen-
Func- Module dix
tions
ET 200S components X 1.2
Components of ET 200S X 1
motor starters
ET 200S configuration X 3
options
Configuration options for X 1
ET 200S motor starters
Addressing the IM151-7 CPU X 2
Installing the ET 200S and X 4
setting the PROFIBUS
address
Installing ET 200S motor X 2
starters
Electrical configuration and X 5
wiring of the ET 200S
Commissioning and X 6
diagnostics for the ET 200S
Commissioning and 4
diagnostics for the IM151-7
CPU
Commissioning and X 3
diagnostics for the ET 200S
with motor starters
Functions of the IM151-7 X 5
CPU
General technical X 7
specifications of the ET 200S
(standards, certificates and
approvals, EMC,
environmental conditions
etc.)
Technical specifications of X 9,110,
interface modules, terminal 11,12,
modules, power modules, 13
and digital and analog
electronic modules
IQ-SENSE X 14

ET 200S Distributed 1/0O System
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Table 1-3  Topics of the manuals in the ET 200S manual package

Manual
ET 200S | ET 200S | ET 200S | ET 200S | IM151-7 | ET 200S
Description Distrib- Pro- Posi- Serial | CPUIn- | Motor | Chap-
uted I/O | cess- tioning Inter- terface | Starter | ter/Ap-
System | Related face Module pen-
Func- Module dix
tions
Technical specifications of X 6
the IM151-7 CPU
Technical specifications of X 2
the 1COUNT 24V/100kHz
Technical specifications of X 3
the 1TCOUNT 5V/500kHz
Technical specifications of X 4
the 1SSl
Technical specifications of X 2
the 1STEP 5V/204kHz
Technical specifications of X 5
the 2PULSE
Technical specifications of X 2
the 1S1 3964/ASCII
General technical X 4
specifications of ET 200S
motor starters
1POS INC/Digital X 3
1POS SSI/Digital X 4
1POS INC/Analog X 5
1POS SSI/Analog X 6
Technical specifications of X 3
the 1SI Modbus/USS
ET 200S safety-integrated X 9
SIGUARD system
Cycle and response times of X 7
the IM151-7 CPU
Order numbers for the X A
ET 200S
Order numbers for the X A
ET 200S motor starters
Dimensioned drawings of the X B
interface module, terminal
modules with electronic
modules, terminating module,
shield contact

ET 200S Distributed 1/0O System
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Table 1-3  Topics of the manuals in the ET 200S manual package

Manual
ET 200S | ET 200S | ET 200S | ET 200S | IM151-7 | ET 200S
Description Distrib- Pro- Posi- Serial | CPUIn- | Motor | Chap-
uted I/O | cess- tioning Inter- terface | Starter | ter/Ap-
System | Related face Module pen-
Func- Module dix
tions
Dimensioned drawings of the X B
ET 200S motor starters,
power modules, brake
control, terminal modules,
distance module
Glossary X X X Glos-
sary

ET 200S fail-safe modules
You can find the ET 200S Distributed I/O System, Fail-Safe Modules manual
in the S7 F Systems (order number 6ES7988-8FA10-8xA0) documentation
package and in the S7 Distributed Safety documentation package (order number

6ES7988-8FB10-8xA0).

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

ET 200S

Introduction

2

The following simple example teaches you step by step how to commission the

ET

ET 200S Distributed

200S:

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:

— The removal and insertion of modules

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

— Switching off the load voltage on the power module

I/O System

EWA-4NEB780602402-09
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Brief Instructions on Commissioning ET 200S

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

example:
-+
i1 2 3 4 5 6 7 8 9 10 Slot
I:. [PM| DI | DI| DI| DI|PM| DO DOTDOTDOT|:|
Mist1 |1 L
=1 | | | | | | [ |
MLt 1 L 1_ 1 S Y R
Rail

Terminating module

4 x TM-E15S24-A1 terminal module and
2D0 24 VDC/0.5 A High Feature electro-
nic module

TM-P15S23-A1 terminal module and
PM-E 24 VDC power module

4 x TM-E15S24-A1 terminal module and 2Dl 24 VDC
High Feature electronic module

TM-P15S23-A1 terminal module and PM-E 24 VDC power module
IM151-1 STANDARD interface module

PROFIBUS bus connector

Figure 2-1 Components for the example

Order numbers for the brief guide

Quan- Order information Order number
tity
1 x IM151-1 STANDARD interface module and terminating module, 6ES7151-1AA03-0ABO
1 unit
2 X TM-P15S23-A1 terminal module, 1 unit 6ES7193-4CC30-0AA0
2 X TM-E15S24-A1 terminal module, 5 units 6ES7193-4CA20-0AA0
2 x PM-E 24 VDC, 1 unit 6ES7138-4CA00-0AA0
1 X 2Dl 24 VDC High Feature, 5 units 6ES7131-4BB00-0ABO
1 X 2DO0 24 VDC/0.5 A High Feature, 5 units 6ES7132-4BB00-0ABO
1 X Bus connector 6ES7972-0BA10-0XA0

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

Requirements

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 (as of V 5.0 with ServicePack 3) 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-P15S23-A1 terminal module

— 4 x TM-E15S24-A1 terminal module

— TM-P15S23-A1 terminal module

— 4 x TM-E15S24-A1 terminal module

— Terminating module

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

OFF ON

64
32
16
PROFIBUS address 3

- NDbho

Figure 2-2  Setting the PROFIBUS address 3

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

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

JDDJ 00 | 00 | 00 | OO JDDJ 00 | 00 | 00 | OO L 4
AUXT OO | QO | OO | OO |AUXT OO | OO0 | OO0 | OO
I i aEpaarraiarpaar 1L [N b 1 [N 1] (S| 1] [
SO |0 O |dO Q| OV |OOIOYI99] PO
e | [ 16|pLy] ()6l 24| 6/R0] Lyle 2Lyl L y6| 21 ] (16|41 L 16|21 1|41 16jof 1[1q
= OO0 [|d|d §|6 g a|6 DO [P oflog]|pol Po
(N 170 BLL OO 7§00 7 B0 CD 7 $C0)C] 7{ 3N )73 Uk {1
ISV(EIE %F SHIE SRR SIS SIS S]E =
4D[84[[8J‘[84[[81 O sl 4l] Clel 400 540 b4 | b4 -
! r I R [
24 VDC 24 VDC 24 VDC
Electronic Sensor supply po- Load supply poten-
supply tential group 1 tial group 2

Figure 2-3  Wiring of the example
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 1/0O System
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Configuration

1.

S O

Start SIMATIC Manager, and create a new project with a DP master (CPU315-2
DP, for example). Create OB1 and OBB82 for the project.

Create the PROFIBUS subnet.

Connect the PROFIBUS subnet with the DP master in HW Config.

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 HW Config
Module/DP Order number | o Comment
identifier address | address

1 6ES7 138-4CA00-0AA0 PM-E 24 VDC Power module
2 6ES7 131-4BB00-0ABO 2DI 24 VDC 0 Bits 0.0 and 0.1
3 6ES7 131-4BB00-0ABO0 2DI 24 VDC Bits 0.2 and 0.3
4 6ES7 131-4BB00-0ABO 2DI 24 VDC Bits 0.4 and 0.5
5 6ES7 131-4BB00-0ABO 2DI 24 VDC Bits 0.6 and 0.7
6 6ES7 138-4CA00-0AA0 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:

In the DP slave properties dialog box for ET 200S:
Startup when expected <> actual configuration: Enable
Replace modules during operation: Enable

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

Diagnostics: No load voltage

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

Diagnostics: Wire break O0

. Save the configuration.

ET 200S Distributed 1/0O System
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Integration in the user program
1. Create the user program in the LAD/STL/FBD editor in OB1.

Example 1: Reading an input and driving an output:

STL

A I 0.0 If input bit 0.0 and

AM2.0 memory bit 2.0 are set, then
S Q0.0 set output bit 0.0

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

STL
L PIB O Load I/0 byte 0 in the accumulator
(bits 0.0 to 0.7)
T POB O 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:
5 VDC: Lights up
SF DP:[Dff
BUSF:[Dff
— ET 200S:
SF: Off
BF: Off
ON: Lights up

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

Tip: Call SFC13 in OB 82, and evaluate the diagnostic frame. See
Section 6.6.1.

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

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: Lights up = There is a diagnostic message.
— BF: Off
— ON: Lights up
Result: The ET 200S continues to run smoothly.
3. Evaluate the diagnostic message:
Result:
— Station status 1 (byte 0): Bit 3 is set ={FExternal diagnosis
— Module diagnosis: Bit 7.1 is set =[Slot 2
— Module status: Bit 19.2/19.3: 11g =[INo 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: Lights up

— The diagnostic message is deleted.

ET 200S Distributed 1/0O 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: Lights up
Power module:
— PWR: Off = No load voltage on the power module
— SF: Lights up = There is a diagnostic message.
I/O modules in the potential group:
— LEDs: Light up
3. Evaluate the diagnosis.
Result:
— Station status 1 (byte 0): Bit 3 is set = External diagnosis
— Module diagnosis: Bit 7.0 is set = Slot 1
— Channel-specific diagnosis:
Bits 35.0 to 35.5: 000000g = Slot 1
Bits 37.0 to 37.4: 10001 = No sensor voltage or load voltage

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

Result:
— Status LED on the IM 151-1 STANDARD:
SF: Off
— Status LEDs on the power module:
PWR: On
SF: Off
— Status LEDs on the I/O modules:
LEDs: Off

— The diagnostic message is deleted.

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

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: Lights up

2D0 24 VDC/0.5 A High Feature electronic module:
— SF: Lights up = There is a diagnostic message

— 1: Off = The output is not activated

. Evaluate the diagnostic message

Result:
— Station status 1 (byte 0): Bit 3 is set = External diagnosis
— Module diagnosis: Bit 7.6 is set = Slot 7
— Channel-specific diagnosis:
Bits 35.0 to 35.5: 000110g = Slot 7
Bits 36.0 to 35.5: 000000 = Channel 0
Bits 37.0 to 37.4: 00110g = Wire break

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

again:

— Status LED on the IM 151-1 STANDARD:
SF: Off

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

— The diagnostic message is deleted.

ET 200S Distributed 1/0O System
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Configuration Options

3.1 Finely-graduated modular system

In describing the ET 200S as a finely-graduated modular system, we mean you
can adapt the ET 200S to meet the exact requirements of your application.

The figure below shows you a number of examples of ET 200S distributed 1/O
system configurations:

Table 3-1 Examples of ET 200S setups

Example Setup
ET 200S with
* Digital 1 2 3 4 5 6 7 Slot
electronic —lf_o_'_'E_l['_E—lr_T_Tl_N_i__i_'
modules 2 3/3'3 T,z S
3 I18lglglelgl gl I
* Analog e IElalalglel 2l Il
. £ = e 8
electronic g | g 8|8I3I5|3| | El
modules g |85 (5 |dlal gl &
* Technol S |wl SISI2IEISI -0
Tecnrology E 1215151815181 8I
_|_LEIJ_1‘1J_EI“_J_EJ_‘I“_J__‘:J_;I'J
| | I I I |
@ O o= &
ET 200S with
motor starters 1 2 8 Slot
2 DS DS £l
k] E|
@ °Q Q =
é% E [ o |E
£38 |8 T
Ee g
L o
O
s
T
@ ®O OO0 OO0
O O O
T
M M
3~ 3~

ET 200S Distributed 1/0O System
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Examples of ET 200S setups

Table 3-1

Setup

Slot

:O:.NC_E._O._.
o — — —Fe=—
o | "Puels 9aA 2 102

| ‘PUBIS OOA V2 IQZ [

e — —1
~ |('NPow Jamod 3-INd[

o\l

@

o|g|

%)

© 0 0|0 0O0

O
O )
O

©| -puers 5aA b2 102 - —]
| "PUBIS DOA V2 102 =]

= — —

+~ 9|npow Jamod 3~ ||
oInp I-Nd @

-

1) Mandatory

Example

ET 200S with

Electronic
modules
Motor starter
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3.2 Power supply of the ET 200S

The following alternative power supplies are available to you for the ET 200S:
* 24 VDC supply on the interface module

* 240/400 VAC supply via ET 200S Power Supply

See Table 3-2.

Table 3-2  Power supply of the ET 200S

Power supply Configuration (example)

24 \VVDC
on the interface module 1 2 3 4 5 6 7 Slot

Interface module
PM-E power module

240/400 VAC
on the ET 200S Power Supply | —— =~ ¢ ¢ =& 2> 2> _ ‘.

SIMATIC
ET 200S
Power Supply

Interface module
PM-E power module

24VDC

240/400 VAC

ET 200S Distributed 1/0O System
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3.3

Placement and connection to common potential of power
modules

Placement and connection to common potential

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 group2  Potential group 3
g ! T T T T T T T T T T7
- - O - e -
2 gl IEI IEIolslslsloIEIEI'gl
8 B|E|N|E|m|E|m|m|m|§|m|lﬂ|-§|
g 0801 L1 rgr o g 1§
go(al I T 1 I g1 1 IF
= | | | | | | | | | |
P1/ P2 power buses ——> s m 3|. 3
AUX1 bus g [ [ ol T g— T 1 -+ T o
/I I I A . . T I I N
_'_L
Supply voltage 1 Supply voltage 2 | Supply voltage 3

Additionally re-
quired voltage

Protective conductor ——

Figure 3-1

Placement and connection to common potential of power modules

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09 3-5



Configuration Options

/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

3-6

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 1/0O System
EWA-4NEB780602402-09
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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
RS 485 interface

Operation as a DPVO slave

Direct communication

Bus length of the ET 200S: Not applicable
Number of modules: max. 12

Transmission rates:

9.6, 19.2, 45.45, 93.75,

187.5, 500 kbps
1.5, 3,6, 12 Mbps

IM151-1 BASIC

Connecting the PROFIBUS-DP by means of the
RS 485 interface

Operation as a DPVO slave

Direct communication

Bus length of the ET 200S: max. 2 m (can be set)
Number of modules: max. 63

Option handling and status byte for
power modules

Transmission rates:

9.6, 19.2, 45.45, 93.75,

187.5, 500 kbps
1.5, 3,6, 12 Mbps

IM151-1 STANDARD

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
Operation as a DPVO slave 187.5, 500 kbps
. L 1.5, 12 Mbps
Direct communication
Bus length of the ET 200S: max. 2 m (can be set)
Number of modules: max. 63
Option handling and status byte for
power modules
Connecting the PROFIBUS-DP by means of the Transmission rates: IM151-1 HIGH
RS 485 interface 9.6, 19.2, 45.45, 93.75, | FEATURE

Use of fail-safe modules
Clocking as of 1.5 Mbps
Direct communication

Updating firmware via PROFIBUS-DP with
HWCONFIG

Operation as a DPVO slave

— Acyclic data exchange (read/write data record):

class 2 services (e.g. updating firmware)
Operation as a DPV1 slave

— Acyclic data exchange (read/write data record):

class 2 services (e.g. updating firmware) and
class 1 services

— Diagnostic interrupts

— Hardware interrupts
Insert/Remove-module interrupts

Bus length of the ET 200S: max. 1 m

Number of modules: max. 63

187.5, 500 kbps
1.5, 3,6, 12 Mbps

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09
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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 cable network with the
ET 200S and the IM151-1 FO STANDARD as the interface module.

S7-400H programmable logic con-
troller with IM 467 FO as DP master

ETITTTT
il

!

Distributed I/O
b p o tp o Bpfn bp Y] ET 200S with IM151-1 FO
STANDARD

T J 1l
I i 0

Fiber-optic cable duplex line

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

ET 200S Distributed 1/0O System
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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
proximity switches 2DI 24 VDC High Feature
(BEROs), sensors, and 4DI 24 VDC Standard
encoders
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

2Dl 230 VAC Standard

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

24VDCupto 0.5A

2DO0 24 VDC/0.5 A; Standard
2DO0 24 VDC/0.5 A High Feature
4DO0 24 VDC/0.5 A Standard

24 VDC up to 2 A

2DO0 24 VDC/2 A Standard
2D0 24 VDC/2 A High Feature
4DO0 24 VDC/2 A Standard

120/230 VAC up to 1 A

2D0 24-230 VAC/1 A

Up to 120 VDC/up to
230 VACupto5A

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

Up to 48 VDC/up to
230 VACupto5A

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

Measuring voltages

+10V/ £ 5V/1to5V

2Al U Standard

Measuring voltages with
high resolution

+10V/ £ 5V/1to5V

2Al U High Feature

Time-critical measuring of
voltages

+10V/ £ 5V/ £ 25V/

2Al U High Speed

Measuring currents with 4 to 20 mA 2Al | 2WIRE Standard
two-wire measuring

transducers

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

measuring transducers

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09

3-9




Configuration Options

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

Applications

Electronic module

® Measuring currents with
four-wire measuring
transducers

+20 mA/ 4 to 20 mA

2Al | 4WIRE Standard

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

+20 mA/ 4 to 20 mA

2Al | 2/4AWIRE High Feature

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

4to 20 mA
0to 20 mA
+£20 mA

2Al | 4WIRE High Speed

® Measuring temperatures
with resistance
thermometers and resistors

® Measuring reference
junction temperatures in
thermocouple applications

Pt100/Ni100
150 ©/300 /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 Q/ 300 €2/ 600 Q/PTC

2AI 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

¢ OQutput of voltages

+ 10V/ito5V

2A0 U Standard

* Output of voltages with high
resolution

+ 10V/ito5V

2A0 U High Feature

® Qutput of currents

+ 20 mA/4to 20V

2A0 | Standard

® Output of currents with high

+ 20 mA/4to 20V

2A0 | High Feature

time by means of
incremental encoders

resolution
® Photoelectric proximity Reflex sensor and diffuse 4 IQ-SENSE
switch sensor with the IQ-SENSE
¢ Counting of pulses, 24-V signals up to 100 kHz | 1Count 24V/100kHz
measurement of frequency,
operating speed, or period -
5V signals up to 500 kHz 1Count 5V/500kHz

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

Applications

Electronic module

® Detection and evaluation of
path positions by means of
absolute position encoders
(SSI)

¢ Simple positioning tasks

Absolute position encoder:
13 bits/21 bits/25 bits

1SSl

* Driving power circuits of
stepper motors

* Positioning stepper motors

5-V pulses up to 204 kHz

1STEP 5 V/204 kHz

® Qutput of pulses in 4
different operating modes

Min. pulse duration of
200 us

2PULSE

* Controlled positioning,
incremental encoder
5V differential signals

Drive controlled by means
of digital outputs: travel
minus, travel plus, rapid
traverse/creep speed

1POS INC/Digital

Drive controlled by means
of analog output +10 V

1POS INC/Analog

* Controlled positioning, SSI
sensor

Drive controlled by means
of digital outputs: travel
minus, travel plus, rapid
traverse/creep speed

1POS SSI/Digital

Drive controlled by means
of analog output +10 V

1POS SSI/Analog

* RS-232C/RS-422/RS-485
serial data transmission

ASCII and 3964(R) protocol

181 3964/ASCII

Protocol mode and USS

1SI| Modbus/USS

* Reservation of a slot for
any electronic module

Width 15 mm
Width 30 mm

RESERVE

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09
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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 15S23-A0 15S22-01 30S44-A0 F30S47-F0
Order number ...4CC20-0AA0 | ...4CD20-0AA0 | ...4CE00-0AAO | ...4CK20-0AAQ 3RK1
6ES7193... > 903-3AA00
Spring terminal:  —» 15C23-A1 15C23-A0 15C22-01 30C44-A0
Order number
6ES7193... — | ...4CC30-0AA0 | ...4CD30-0AA0 | ...4CE10-0AAO | ...4CK30-0AAQ
Fast Connect — 15N23-A1 15N23-A0 15N22-01
Order number
6ES7193... —> | ..4CC70-0AA0 | ...4CD70-0AA0 | ...4CE60-0AAQ
PM-E 24 VDC ®) Q Q
PM E 24-48 VDC ©) ©) Q
PM-E 24-48 VDC/ Q Q Q
24-230 VAC
PM-E F 24 VDC Q
PROFIsafe*
PM-D F 24 VDC Q
PROFISafe
Table 3-6  Assignment of TM-E terminal modules and electronic modules
Electronic modules TM-E terminal modules for electronic modules
Screw-type term. — | 15526-A1 | 15S24-A1 | 15524-01 | 15S23-01 | 15S24-AT | 30S44-01 | 30S46-A1
Order number ..ACA40- | ..4CA20- | ..4CB20- | ..4CB00- | ..4CL20- | ..4CG20- | ...4CF40-
6ES7193... > 0AAQ 0AAQ 0AAQ 0AAQ 0AAQ 0AAQ 0AAQ
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... 0AAQ 0AAQ 0AAQ 0AAQ 0AAQ 0AAQ 0AAQ
Fast Connect —> | 15N26-A1 | 15N24-A1 | 15N24-01 | 15N23-01
Order number ~ ___ | ..4CA80- | ..4CA70- | ..4CB70- | ...4CB60-
6ES7193... 0AAQ 0AAQ 0AAQ 0AAQ
2Dl 24 VDC Standard O Q Q Q
2DI 24 VDC High
Feature
4Dl 24 VDC Standard
4DI 24 VDC High
Feature
4Dl 24 VDC/SRC
Standard
4DI 24-48 VUC High Q Q Q Q
Feature
4DI NAMUR Q ©) ©) Q

3-12
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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. —>

Order number
6ES7193...

—

15526-A1

15S524-A1

15524-01

15523-01

15S824-AT

30S44-01 | 30S46-A1

...4CA40-
0AAOQ

...4CA20-
0AAOQ

...4CB20-
0AAOQ

...4CB00-
0AAOQ

...4CL20-
0AAOQ

...4CG20-
0AAOQ

...4CF40-
0AAOQ

Spring terminal: —»

Order number
6ES7193...

JE—

15C26-A1

15C24-A1

15C24-01

15C23-01

15C24-AT

30C44-01 | 30C46-A1

...4CA50-
0AAOQ

...4CA30-
0AAOQ

...4CB30-
0AAOQ

...4CB10-
0AAOQ

...4CL30-
0AAOQ

...4CG30-
0AAOQ

...4CF50-
0AAOQ

Fast Connect —

Order number
6ES7193...

15N26-A1

15N24-A1

15N24-01

15N23-01

...4CA80-
0AAOQ

...4CA70-
0AAOQ

...4CB70-
0AAOQ

...4CB60-
0AAOQ

2Dl 120 VAC Standard

Q

Q

Q

Q

2DI 230 VAC Standard

Q

Q

Q

Q

2DO0 24 VDC/0.5 A;
Standard

2D0 24 VDC/0.5 A
High Feature

4D0 24 VDC/0.5 A
Standard

Q

Q

Q

Q

2D0 24 VDC/2 A
Standard

2DO 24 VDC/2 A High
Feature

4D0O 24 VDC/2 A
Standard

2D0 24-230 VAC/2 A

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

2RO NO/NC 2448
VDC/5 A 24-230
VAC/5 A

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

2Al | 2WIRE Standard

2Al | 2WIRE High
Speed

2Al | 2/4WIRE High
Feature

2Al | 4WIRE Standard

2Al | 4WIRE High
Speed

2Al RTD Standard

2AI RTD High Feature

2Al TC Standard

© 0 0

© 0 0

2AI TC High Feature

ET 200S Distributed 1/0O System
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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. — | 15526-A1 | 15S24-A1 | 15524-01 | 15523-01 | 15S24-AT | 30S44-01 | 30S46-A1
Order number ..4CA40- | ..4CA20- | ..4CB20- | ..4CB0O- | ..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 0AA0 0AA0 0AA0 0AA0
Fast Connect —> | 15N26-A1 | 15N24-A1 | 15N24-01 | 15N23-01

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

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 Q

1Count 5V/500kHz Q

1SSI Q Q

1STEP 5 V/204 kHz Q Q

2PULSE Q Q

1POS INC/Digital Q

1POS SSI/Digital Q

1POS INC/Analog Q

1POS SSI/Analog Q

1SI1 3964/ASCII Q Q

1Sl Modbus/USS Q Q

4/8 F-DI 24 VDC* Q Q

4 F-DO 24 VDC/2 A* Q Q
RESERVE Q Q Q Q Q

(width 15 mm)

RESERVE Q Q
(width 30 mm)

*  See the ET 2008 Fail-Safe Modules manual in the S7 F Systems and S7 Distributed Safety documentation

packages
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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 2Dl 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 2Dl 120 VAC Standard, 2DI
230 VAC Standard, and 2DO 120/230 VAC.

PM-E 24-48 VDC/

Can be used with all electronic modules.

24-230 VAC

PM-E F 24 VDC For the fail-safe modules.

PROFlsafe See the ET 2008 Distributed I/O System, Fail-Safe Modules manual in the S7 F
PM-D F 24 VDG Systems and S7 Distributed Safety documentation packages

PROFISafe

ET 200S Distributed 1/0O System
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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 exam- No Spring terminal:
ple, for protective conductors or addi- » TM-P15C22-01
tional supply of potential up to the (2x2 terminals)
maximum load voltage of the mo-
Fast Connect:
™ TM-P15N22-01
(2x2 terminals)
Screw-type terminal:
> TM-P15S23-A1
Do you (2x3 terminals)
want to interrupt the : PR
AUX1 bus with this terminal No - %&ng% ;e(‘;rgn:u
module and thus open a new potential (2x3 terminals)
group?
» 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
> (2x3 and 2x4 termi-
nals)
Spring terminal:
» TM-P30C44-A0
(2x3 and 2x4 termi-
nals)
Screw-type terminal:
TM-PF30S47-F1
(2x2 terminals)

Figure 3-3  Selecting terminal modules for power modules

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

Table 3-7  Terminal modules for power modules

Terminal Setup
module

TM-P15S22-01

TM-P15C22-01
TM-P15N22-01

Potential group 1  Potential group 2
T P T

Wﬁjﬁﬂﬁ Wﬂgﬁ H H ﬂé t;lZsC|£1ane

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

(=)

(=)

AUX1

L L

TM-P15S23-At Potential group 1 Potential group 2
TM-P15C23-A1

a ! P 4 a ! P! ¢ Backplane
TM-P15N23-A1 D?IE & 4 d—1d ! bus P1

[T LTI Pe

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

oo

o)}

n
o

o)}

TP 9N
o> [
ﬁgoo> %\l

‘T-z:-> w oM

[—
[—

AUX1
Access by L L (PE)
means of termi- =

nals to AUX1
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Table 3-7 Terminal modules for power modules, continued

Terminal
module

Setup

TM-P15S23-A0

Potential group 1

Potential group 2

nals to AUX1

means of termi-

TM-P15C23-A0 —; a P p. A P PR iBackaane bus
TM-P15N23-A0 " F ET F ET : E;
: I I X IRAERE
PM (EM |[EM |[EM |PM |[EM |[EM EM |[EM |[EM
oo
2 S| 2 S|
3|7 3|7
A A A A
— 114 8 4 8
v T
4 AUX1
Access by HE HE
means of termi- -
nals to AUX1 Open new potential group by means of AUX1
TM-P30S44-A
80S 0 Potential group 1  Potential group 2
TM-P30C44-A0 p p. \ 5 Backplane bus
: < < : P1
o |\ TT LIy T e
PM EM PM EM
oo
I
A
g AUX1
Access by

Open new potential group by means of
AUX1
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Table 3-7 Terminal modules for power modules, continued

Terminal Setup
module
TM-PF30S47-F1
Potential group 1  Potential group 2
p p p o Backplane bus
. g 4 4 ! P1
dlimnmim s
PM EM PM EM
oo
2 2 2 2
0 7 0 7
fz 2
22| |tk
¢ i AUX1
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How to find the right terminal module for an electronic module for your
application:

Screw-type terminal:
TM-E15S26-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 protective 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)
- Connection of non-required signal lines with the same potential
as P1/P2 (e.g. connection of

non-equivalent sensors)?

lNo

Do you
need a terminal module
with an internal reference junction

for temperature compensation?

Yes Spring terminal:
> TM-E15C24-01 (2x4 terminals)

TM-E30C44-01 (4x4 terminals)

Fast Connect:
TM-E15N24-01 (2x4 terminals)

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

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

Screw-type terminal:
Yes |—> TM-E30S46-A1 (4x6 terminals)

|_> Spring terminal:
TM-E30C46-A1 (4x6 terminals)

Do you
need a terminal module
for the fail-safe modules?

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 process-related functions

Figure 3-4  Selecting terminal modules for electronic modules

ET 200S Distributed 1/0O System
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Configuration examples: Terminal modules for electronic modules

Table 3-8 Terminal modules for electronic modules

Terminal modules

Setup

TM-E15S26-A1
TM-E15C26-A1
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Potential group 1

Potential group 2
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Table 3-8 Terminal modules for electronic modules, continued

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

TM-E15N24-01 R A T 2 Ejglg):ane
0
o | 1] T [CRETTT T e

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

oo

) sl
| 1 5 5 5 5| 5 5 5| g
[ 4 g g 6 g g g g

7| 7| 7| 7 7 7| 7| 7|

[ 4|1 8| 4|| 8| 4|| 8 411 8| 4|/ 8| 4|/ 8| 4|/ 8]/ 4]| 8

] AUX1
TM-E15S23-01
TM-E15C23-01 Potential group 1 Potential group 2 Backol b
TM-E15N23-01 — — Tg Py pane bus

0

T (O pe

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

[
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R ——
N
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ﬁ
N o oo
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— S AUX1
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Table 3-8 Terminal modules for electronic modules, continued

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

it R R

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

Rl R
| 1 5 5 5 5 5 5 5 5
[ 62| |16 6 62||/62)| |6 62)||1b6
7| 7| 7 7| 7| 7|
I 4|1 8| 4|| 8 4/ 8| 4|| 8| 4|| 8| 4|| 8
1 AUX1
TM-E30S44-01
TM-E30C44-01 Potential group 1 Potential group 2
p) 7 p) j Backplane

J

i s i L

I PM EM |EM |PM EM |EM

.
S M%Mf M:ij%ilf
- | | | g AUX1
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Table 3-8 Terminal modules for electronic modules, continued

Terminal modules

Setup

TM-E30S46-A1
TM-E30C46-A1

Potential group 1

Potential group 2
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3.6 Direct communication

Requirements

* 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
d
I CPU 31x-2 as CPU 31x-2 as
DP master 1 DP master 2
=
PROFIBUS
L DP slave
\ I
Bl ol
: \ CPU 31x-2
as DP slave

ET 2008 ET 200S v

Figure 3-5  Direct Communication with the IM151-1

ET 200S Distributed 1/0O System
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3.7

Features

Clocking

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 I/O data to the 1/O 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/O 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 1/O
modules of the DP slaves.
The maximum jitter is 10 us.

Requirements

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

3-26

STEP 7 Module Order number As of
version product
version
As of V5.1 with | 2DI 24 VDC High Feature 6ES7131-4BB00-0ABO 1
ServicePack 3 1> 4 \/DC High Feature 6ES7131-4BD00-0ABO 1
and Hotfix 1
2DO 24 VDC/0.5 A High Feature | 6ES7132-4BB00-0AB0 1
2DO0 24 VDC/2 A High Feature 6ES7132-4BB30-0AB0 1
As of V5.1 1Count 24V/100kHz 6ES7138-4DA03-0AB0O 1
with
ServicePack 4 | 1Count 5V/500kHz 6ES7138-4DE01-0ABO 1
1SSI 6ES7138-4DB01-0AB0O 1
As of V5.2 4Dl 24-48 VUC High Feature 6ES7131-4CD00-0ABO 1
2Al U High Speed 6ES7134-4FB51-0AB0 2
2Al 2WIRE HS 6ES7134-4GB51-0AB0 2
2Al 4WIRE HS 6ES7134-4GB61-0AB0 2

2A0 | High Feature

6ES7135-4MB01-0ABO

2A0 U High Feature

6ES7135-4L.B01-0ABO

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

clocking.

ET 200S Distributed 1/0O System
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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: Make sure during clocking 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 1/0O System
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Procedure for parameterizing clocking

3-28

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.

Time-of-day | . I . . -
Memory Interruptsl interrupts Cyclic interrupts | Diagnostics / clock | Protection
General Startup | Clocked interrupts | Cycle / clock memory | Retentivity
DP master Process image partition(s)

Priority system no. (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. Recommended: Accept the
default settings for Ti and To.

ET 200S Distributed 1/0O System
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Constant bus
cycle time

Activate equidistant bus cycle

Optimize DP cycle (and Ti, To, if required): Recalculate

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

| Network stations Cables |

Configured: E Total: E
Time base:
Constant DP cycle: ‘ 8.000 ‘%‘ ms ‘ 0.125 ‘ ms | Details ...
(min = 6.000 ms; max. = 32.000 ms)
—— Slave synchronization
Times Ti and To same for all Slaves
(if not: set in Properties - Slaves)
Time base:
A
Time Ti (read in process values): ‘ 3.5000 ‘ﬂ S ‘ 0-0625‘ S
(min = 3.4375 ms; max = 3.5625 ms) b
ime base:
A
Time To (output process values): ‘ 3-5000 ‘% 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 1/0O System
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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). Recommended: 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 |S|ave parameters| Clocking |

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

Time Ti (read in process values): 3.5000 ms Time base:

[
(min = 4.2500 ms; max =4.2500 ms)
[

Time To (output process values): 3.5000 ms Time base:
(min = 1.0000 ms; max = 1.000 ms)

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

‘= (1) 2DI 24 VDG HF
‘= (2) 4DI 24 VDG HF
=/ (3) 2AI 2WIRE HS
= | (4) 2Al 4AWIRE 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.

ET 200S Distributed 1/0O System
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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

Effect Cause What to Do
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 signal Wrong process image Check whether the same
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 (available as of 03/2003).

ET 200S Distributed 1/0O System
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3.8 Option handling

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 1/0O 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 also 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).

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

Yes No error
Bitin PII* = 1

Is the configured
electronic module inserted?

No

BitinPIl=0

Slot

enabled (configuration in

HWCONFIG)
?

Preset <> actual configuration
Diagnosis is reported

A

Yes

Slot No

enabled in PII

(bit in PII**=0)
?

Is the
RESERVE module

inserted, or is there an empty
slot at the right-hand end of the
ET 200S

station
?

Incorrect module
Removed module

l Yes
*  PIl = process input image
No error :
No diagnosis **  PIQ = process output image

Figure 3-9  How option handling works
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Prerequisites
For option handling you require:

* IM 151-1 STANDARD (6ES7151-1AA03-0ABO0) or IM 151-1 FO STANDARD
interface module (6ES7151-1AB02-0AB0)

* To configure the DDB file:
— IM 151-1 STANDARD: SI02806A.GSx as of 07/2003 (as of V1.0)
— IM 151-1 FO STANDARD: S102806B.GSx as of 07/2003 (as of V1.0)

Note

You do not require a DDB 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 menu
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.

* Atleast 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

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

o)
9

Future g Qoo |8 Q s This setup
lanned Z 585 ,S = g must be confi-
planr < |9 >1212/5oloo|olz|555/0/00|olE
maximum » |33 V229N 92225 gured
configura- - | NSz w = (HWCONFIG

~ |lwang %) ’
tion of the b |F z 2 COM PROFI-

ET 200S s o BUS)

. ' . Basic .
Basic config.
9 ¥ Jption 1 config. > Option 2 >
1st version: 2 lo
< |2 & O <
S 12188 S SIS gggg% You must install
Preparation Z §>>D<>rn:n:n:n:<>r———n:n:n:n:.g : :

; . = v v z] WUy w o0 O w/wjw| g and wire this
using RE n | NG | oonal TS o oo o ; ;
SERVE mo- - |lwlQlo Ng | el e g w 2 configuration

il 0 (]
dules and © = R A o @
prewiring =

OR
Sensors/actuators OR

2nd version:
Preparation 2 o
using RE- < |0 (6] (] ]

a 0o S
SERVE mo- 2 =25 _SlEzEzS g
dules and e hi R INMEIEEE: You must install
prewiring - Q5 a Y i ww| W 2 and wire this
The RE- 5 <N« [Z|EErE = 3 configuration
SERVE mo- c |z @
dules at the =
right-hand
end of the
station are
not present. Sensors/actuators

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
— ...S0 (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 1/0O 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 are RESERVE
STANDARD handling: slots | slots on which modules or configured
21063 RESERVE electronic modules on the
modules can be slot. A diagnosis is not
located) reported.
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 1/0O System
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Controlling and monitoring options

You can use the control feedback interface (P1Q) and feedback interface (PII) to
control and monitor the options with the user program.

Recommended: 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 in the configuration software you have selected the
entries ending in ...O or ...SO for the relevant 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[00[21{20[19[18]17[ 16| electronic or RESERVE modules in
IB/QB x+3  [31]30]29[28]27[26[25]24| the ET 200S.
IB/QB x+4 39| 38[37|36| 35(34| 33/32| Control interface:
IB/QB x+5  |47|46|45|44| 4342/ 41[a0| Slots 21063
IB/GB x+6  |55|54|53|52|51|50/49/48] Feedback interface:
I1B/QB x+7 63|62/61]60[59[5857[56| Slots 1 to 63

* Not applicable

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

Control interface PIQ (QB x to QB 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 1/0O System
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Table 3-9 Control interface

Slot Value of the

bit
21063 0

Response

Parameter assignment for option handling applies.
RESERVE modules are permitted:

® The station is transferring data.
* Adiagnosis is not reported.
® The SF LED on the interface module is off.

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

® The station is transferring data.
* The diagnosis “Incorrect module” is reported.
® The SF LED lights up on the interface module

Feedback interface PII (IB x to IB x+7):
The feedback interface (8 bytes) tells you which module is actually on each slot.

All the slots are reported, even slots that you have not enabled for option handling.

Table 3-10 Feedback interface

Slot Value of the Response
bit
1to63 0 The RESERVE module or an incorrect module is on the
slot or a module has been removed.
1 The configured module is on the slot.

Troubleshooting for option handling

Table 3-11 Troubleshooting for option handling

Effect

Cause

What to Do

ET 200S does not start up;
configuration error

There are several entries of
power modules ending in
...0or...SO in 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 ...0 or ...SO in
HWCONFIG.

ET 200S Distributed 1/0O System
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3.9 Limitations on the number of modules that can be
connected/maximum configuration

*  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:
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 (can be set): in the IM151-1 STANDARD; IM151-1 FO
STANDARD:

— Max. 1 m:in the IM 151-1 HIGH FEATURE
» Parameter length: depends on the DP master used (maximum 244 bytes)

Table 3-12 Parameter length in bytes

Module Parameter Module Parameter
length length
IM151-1 BASIC 19 bytes 2AI'l 2WIRE S 4 bytes
IM151-1 STANDARD 27 bytes 2Al | 2WIRE High Speed 12 bytes
IM151-1 FO STANDARD (4 bytes™)
IM151-1 HIGH FEATURE 27 bytes
56 bytes*
PM-E 24 VDC 3 bytes 2Al | 4WIRE Standard 4 bytes
PM-E 2448 VDC 2Al | 2/4WIRE High
PM-E 24-48 VDC/24-230 VAC Feature
2Al | 4WIRE High Speed 12 bytes
(4 bytes***)
2Al RTD Standard 4 bytes
2AI RTD High Feature 7 bytes
(4 bytes**)
2DI 24 VDC High Feature 3 bytes 2AI TC Standard 4 bytes
4Dl 24 VDC High Feature 3 bytes 2Al TC High Feature
2Dl 24 VDC Standard 1 byte 2A0 U Standard 7 bytes
4Dl 24 VDC Standard 2A0 U High Feature
4Dl 24 VDC/SRC Standard
4Dl NAMUR 12 bytes 2A0 | Standard 7 bytes
2DI 120 VAC Standard 3 bytes 2A0 | High Feature
2Dl 230 VAC Standard 3 bytes 1Count 24V/100kHz 16 bytes
2D0 24 VDC/0.5 A High 3 bytes 1Count 5V/500kHz 16 bytes
Feature

ET 200S Distributed 1/0O System
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Table 3-12 Parameter length in bytes, continued

Module Parameter Module Parameter
length length
2D0 24 VDC/0.5 A; Standard 1 byte 1SSl 8 bytes
4DO0O 24 VDC/0.5 A Standard
2D0O 24 VDC/2 A High Feature | 3 bytes 1STEP 5 V/204 kHz 7 bytes
2DO 24 VDC/2 A Standard 1 byte 2PULSE 16 bytes
4D0 24 VDC/2 A Standard
2D0 24-230 VAC/1 A 3 bytes 1POS INC/Digital 16 bytes
1POS SSI/Digital
1POS INC/Analog
1POS SSI/Analog
2RO NO 24-120 VDC/5 A, 3 bytes 181 3964/ASCII 4/8 bytes
24-230 VAC/5 A 1SI Modbus/USS
2Al U Standard 4 bytes 4 IQ-SENSE 16 bytes
2Al U High Feature
2Al U High Speed 12 bytes
4
E)ytes*****)
RESERVE — Motor starter STANDARD | 3 bytes
Motor starter 12 bytes
HIGH FEATURE
* Clocking is activated.
** When used as 2Al RTD Standard
ok When used as 6ES7134 4GB50-0AB0
¥k When used as 6ES7134 4FB50-0AB0
*kkkk

When used as 6ES7134 4GB60-0AB0

* Address space: depends on the DP master

— The IM151-1 BASIC interface module supports a maximum of 88 input bytes

and 88 output bytes.

— The IM151-1 STANDARD / IM151-1 FO STANDARD interface modules
support a maximum of 128 input bytes and 128 output bytes.

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

ET 200S Distributed 1/0O System
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3-42

* Power modules: Maximum configuration per potential group

Table 3-13 Maximum configuration per potential group

Power modules Maximum Connectable modules
current-carrying
capacity
Power module 10A The number of modules that can be
PM-E 24 VDC 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
b aul 0A digital output modules:
ower module
PM-E 24-48 VDG ¢ 2DO0O 24 VDC/0.5A Standard
* 2DO 24 VDC/0.5 A High Feature
* 4DO0O 24 VDC/0.5 A Standard
* 4DO0 24 VDC/0.5 A High Feature
Power module PM-E 10 A (24 VDC) ¢ 2DO 24 VDC/2 A Standard
24-48 VDC/ 8 A (120/230 VAC) |« 2DO 24 VDC/2 A High Feature
24-230 VAC * 4DO 24 VDC/2 A Standard

4D0 24 VDC/2 A High Feature
2D0 24-230 VAC/2 A

Number of identifiers: one module per identifier (maximum 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 6.6.2 and 9.1).

ET 200S Distributed 1/0O System
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Simple installation

The ET 200S distributed 1/0O system is designed for simple installation.

Chapter overview

Section Description Page

4.1 Installation rules, installation position, rail, installation measurements 4-2
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4.2 Installing the interface module 4-4
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Installation

4.1 Installation rules, installation position, rail, installation
measurements and clearances

Installation rules
* The ET 200S distributed 1/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 2008S distributed 1/O system ends with the terminating module.
* The maximum configuration of the distributed 1/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: max. 64 modules
(including the interface module) or a max. bus length of 2 m.

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

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.

DIN rail

The ET 200S distributed 1/O system is installed on a zinc-plated rail to EN 50022
(85 x 7.5 mmor 35 xX15 mm).

Note

When the ET 200S distributed 1/O 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 /O 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 1/0O 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
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

Mea-
sure-
ments
Installa- | ®
tion .
width

[ )
Installa- | ®
tion .
height
Installa- | ®
tion .
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 1/0O 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

o0 |—— R .

15 mm
35 mm 15 mm
\J I

Figure 4-1 Minimum clearances

4.2 Installing the interface module

Features
¢ The interface module connects the ET 200S with the PROFIBUS-DP.

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

Requirements
* 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, /O modules, reserve modules, and motor
starters).

ET 200S Distributed 1/0O 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.
2.
3.

Switch off the supply voltage on the interface module.
Disconnect the wiring and the bus connector on the interface module.

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.

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

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09 4-5



Installation

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.

Requirements

¢ 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 200S 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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Locking mechanism

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.

ET 200S Distributed 1/0O System
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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.

Requirements

It is not necessary to remove the terminal module.

Tool required

3-mm screwdriver

ET 200S Distributed 1/0O System
4-8 EWA-4NEB780602402-09



Installation

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.

Disconnect the wiring on the terminal module.

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

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.

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.

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

ET 200S Distributed 1/0O System
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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.

Requirements

¢ 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.
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Figure 4-6 Installing the terminating module

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.

ET 200S Distributed 1/0O System
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4.6 Installing the shield contact

Features

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

* You 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.

Requirements

¢ The terminal modules must be installed.

Tool required
e 3-mm screwdriver

* Metal-cutting saw

ET 200S Distributed 1/0O 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 conductor
rail should be: the distance between the shield contact elements + 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 1/0O System
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4.7 Applying slot number labels and color identification
labels

Features

The slot number labels identify the individual 1/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.

Requirements

Tool required

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

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

3-mm screwdriver (for removal only)

ET 200S Distributed

I/O 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
\
O0I0O ——  Color identi-
|| fication la-
bels

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 1/0O System
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4.8 Setting the PROFIBUS address

Features

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

Requirements

» The PROFIBUS-DP address for the ET 200S is set on the interface module by
means of DIP switches. The DIP switches 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 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

[ SIEMENS |
;
u OFF ON Example:
DP address =
64 64
32 + 32
16
ET 2008 8
4
T 2 +2
[olo 1 +1
[ 11 *
=99

*  Only in the case of IM151-1 STANDARD, IM151-1 FO STANDARD: provided for
subsequent enhancements. This switch must be in the OFF position.

Figure 4-9  Setting the PROFIBUS address

ET 200S Distributed 1/0O System
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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 200S.

ET 200S Distributed 1/0O System
4-16 EWA-4NEB780602402-09



Wiring and Fitting 5

Prewiring

The ET 200S distributed 1/0O system allows you to prewire the terminal modules
with screw-type or spring terminals.

Chapter overview

Section Description Page
5.1 General rules and regulations for operating the ET 200S 5-2
5.2 Operating the ET 200S on a grounded supply 5-4
5.3 Electrical design of the ET 200S 5-8
5.4 Wiring the ET 200S 5-9
5.5 Inserting and identifying the electronic modules 5-24
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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 I/O system in a plant or system.

Specific applications

Note the safety and accident prevention regulations that apply to specific
applications (for example, machine protection guidelines).

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.

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 200S follows
an interruption of bus
communication

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

ET 200S Distributed 1/0O System
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Line voltage

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

modules

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

correspond to the local line voltage.

system

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

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

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 VDC 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
which the ET 200S is
integrated

The plant or system is connected to a protective
conductor for diverting electromagnetic interference.

Supply, signal, and bus
lines

The wiring arrangement and installation are correct.

Signal and bus lines

Any break of a line or conductor does not result in
undefined states of the plant or system.

ET 200S Distributed 1/0O System
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5.2

Definition:

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/O 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

Grounded supply

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.

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
Fig. 5-1

Circuit-breaking device ... Part 460: .. Part 1:

for PLC, sensors and ac- Main switch Disconnector

tuators

Short-circuit and overload ... Part 725: .. Part 1:

protection: Single-pole pro- |« Wjith a grounded

Grouped for sensors and tection of circuits secondary circuit:

actuators single-pole protection

* Inall other cases: all-pole

protection

Load power supply for Isolation by trans- | Isolation by transformer re-

AC load circuits with former recom- commended

more than five electroma- mended
gnetic devices

Safe electrical isolation

Safe electrical isolation must be provided for:
* Modules that must be supplied with <60 VDC or <25 VAC
* 24 VDC load circuits

ET 200S Distributed 1/0O System
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Setting up the ET 200S with ungrounded reference potential

As of the IM151-1 BASIC (6ES7151-1CA00-0ABO), IM151-1 STANDARD
(6ES7151-1AA02-0AB0), IM151-1 FO STANDARD (6ES7 151-1AB01-0ABO0) and
IM151-1 HIGH FEATURE (6ES7151-1BA00-0ABO), the reference potential M of
the rated supply voltage for the IM151-1 is connected to the rail (protective
conductor) by means of an RC combination, therefore making an ungrounded
configuration possible.

To divert interference current, the reference potential of the IM151-1 is connected
internally to the rail (protective conductor) via an RC combination (R = 10

MQ / C = 22 nF). High-frequency interference currents are thus discharged, and
static charge is prevented.

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

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

L1 Low-voltage distribution — TN-S
L3 system, for example (3 x 400 V)

PE FG: Functional ground to divert noise di-
i rectly to the DIN rail by means of a spring

ET 200S Contaft

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

Rail ?

=)
e

PE (AUX1)

(H

1L+
DC ™

Shield contact for cable shields
[o & ® o |

Ground bus

> -
>N b

Load circuit
400 VAC for motor starters

‘s

AC > >
DC > ~

24 VVDC load circuit for electronic modules and
motor starters

‘s

AC >
AC

Ay

120 VAC/230 VAC load circuit for AC modules

Figure 5-1 Configuring the ET 200S with grounded reference potential

ET 200S Distributed 1/0O System
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Figure 5-2 shows the overall setup of the ET 200S distributed I/O system (load
power supply and grounding concept) with the ET 200S Power Supply and an
incoming supply from a TN-S system.

t; Low-voltage distribution — TN-S
L3 system, for example (3 x 400 V)
N
PE FG: Functional ground to divert noise
[][][ directly to the DIN rail by means of a
spring contact
ET 2008 pring
=~
W SIMATIC
ET 200S
. P I
Rail ower Supply FG| FG| FG| FG| FG| FG| FG
========; [ Al e (e
[ )
So6® s
AN o
PE
SO H@D (AUX1)
L1 1L+
> Alternative*N M Shield contact for cable
I N i — shields
L3
PE
[ o ) ® o |
Ground bus
Vy‘y . T T T T
* .
Load circuit
400 VAC for motor starters
> _ [AC > -—
DC > ~
24 VDC load circuit for electronic modules and
motor starters
> _ [AC > -—
AC ~
120 VAC/230 VAC load circuit for AC modules
* Connectionto N: 230 V power supply
Connection to L3: 400 V power supply
Figure 5-2  Operating the ET 200S with grounded reference potential (with the ET 200S Power Supply)

ET 200S Distributed 1/0O System
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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 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 1 I ] I
Rai Bus interface ‘ Bus interface {Bus interface 1 Bus interface w Bus interface
ai : : J
- J - - -I-F -, i J-' ”J-' \‘; \‘; Hi :Q
3
"W isola- ' Isolation Isolation Isolation Isolation Isolation 3
‘ ‘ g’
! ! £
| | ©
' | , £
”””” ) £
Process Process Process 2
electronic electronic electronic
components components components
o0 l l L L L L [eXe) l L L
1L+ 1M 24VDC M [PE 24VDC M | PE
) IM 151 Power Electronic Electronic ~ Power Electronic
module module module module module

|:| Potential /0 I: Potential DP interface |:| Potential logic circuitry

Figure 5-3  Potentials of the ET 200S

ET 200S Distributed 1/0O 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 5-10
5.4.2 Wiring a terminal module with spring terminals 5-10
5.4.3 Wiring a terminal module with Fast Connect 5-12
5.4.4 Wiring terminal modules 5-15
5.4.5 Wiring the IM151-1 BASIC, IM151-1 STANDARD and IM151-1 5-20
HIGH FEATURE interface modules
5.4.6 Wiring the IM151-1 FO STANDARD interface module 5-21
Wiring rules for the ET 200S
Wiring rules for ... ET 200S Interface Terminal Terminal
power supply module modules modules
(supply (supply (spring and (Fast Connect)
voltage) voltage) screw-type
terminals)
Connectable wire cross-sections | No No 0.14to 0.5to 1.5 mm?2
for rigid lines 2.5 mm2
Connectable Without wire | No 0.25to 0.14to 0.5to 1.5 mm?2
wire end ferrule 2.5 mm? 2.5 mm?
eross Seoions | With wire end | 0.5t0 25 mm? | 02510 01410
ferrule 1.5 mm?2 1.5 mm2
Number of wires per connection | 1 or a combination of 2 wires up to 1.5 mm?2 (sum) in | 1
a common wire end ferrule
Maximum external diameter of 73.8 mm A18.8 mm AT8.1 mm IB.2 mm
the wire’s insulation for 1.5 mm?2 for 1.5 mm?2
13.8 mm
for 2.5 mm?2
Stripping length of the wires 11 mm 11 mm ---
Wire end Without Design A, 8 to 12 mm long Design A,upto | ---
ferrules to insulating 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
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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.

Requirements

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 wires with the terminal module.

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.

Requirements

Adhere to the wiring rules.

Tool required

3-mm screwdriver

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

1.

o K~ @D

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.

—
=
—_—
:L‘ — Insert the screwdriver.
=— — Insert the wire in the spring-type
— terminal until it stops.
. \
-
J—
Pull out the screwdriver; the wire
 — is clamped on the contact.

Figure 5-4  Wiring the spring terminal

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

Features

* |n the 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

Fast Connect
terminal module

N Opening for measuring, checking: max. & 1.5 mm

[ OH [

%% Opening for 1 conductor: 0.5 mm to 1.5 mm?2
@0@0}/> Locking mechanism open (the cable can be inserted)

]
o

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

Locking mechanism closed (the cable is connected)

Requirements

Adhere to the wiring rules.

Tool required

3-mm screwdriver

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

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

3. The wiring is released: Remove the cable.

Figure 5-6  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).

N

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

w

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
chanism

Figure 5-7  Removing the locking mechanism from the terminal module

ET 200S Distributed 1/0O System
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5.4.4 Wiring terminal modules

Features

The ET 200S distributed 1/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.

Requirements

* 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 1/0O 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 10
* Power modules in Chapter 11

TM-P15S23-A1 and TM-P15S523-A0 and TM-P15822-01 and
power module power module power module
0o 00 oo
AUX1 AUX1 AUX1
E F )
P10 | Pt P1| SO | pq P1 ©0© | P1
2[10e A10e A 100e
P2 | ©Q | P2 P2 OO | p2 P2 ©O | P2
a1y 107 107
AUX1 (PE) A%%A AUX1 (PE) AUX1 (PE) ASSA AUX1 (PE)
4 8 4 8
AUX1 bus (PE) fed AUX1 bus (PE) interrup- AUX1 bus fed
through. Connection to ted. Connection to ter- through. No connec-
g .
terminals A4 and A8. minals A4 and A8. tion to the terminals of
the terminal module.
TM-P30S44-A0 and Ll el
power module PM-D F 24 VDC
H E Channel 0 Innt ]
CHo
og oo Channel 1 BRI * For the terminal assign-
CH1 ment, see the ET 200S
Fail-Safe Modules manual
9% %1 o I I I I in the S7 F Systems docu-
- 3 mentation package
P1 [©O OO 00 0N packag
218 0D 0 4
P2 | OO 1001
SsIss) ol oa
AUX1 (PE) [ASOA00;
40J08 1] — I I I I
AUX1 bus (PE) interrupted. II II
Connection to terminals A4 and A8. II 2004 24VDC
o ][ 17
II D0y M
10y

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

Figure 5-8  Wiring terminal modules for power modules

ET 200S Distributed 1/0O System
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Wiring terminal modules for digital, analog, and technology 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 10

» Digital electronic modules in Chapter|12

* Analog electronic modules in Chapter 13

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

TM-E15S26-A1 and electronic TM-E15S24-A1 and electro- TM-E15S23-01 and electro-

module/process-related module nic module nic module
Ch |0 [7~_¢] Channel1 Channel 0 Channel1  Channel 0 Channel 1
CHO CH1 CHO CH1 CHO CH1
Channel 0/2| g | Channel 1/3Channel 0/2) oo | Channel 1/3 Channel 0/2| oo Channel 1/3
CHo/2 oo CH1/3 CHO0/2 CH1/3 CHo0/2 CH1/3
— | 90| — SIS p— SNl
100s 1J0s 100s
— | OO - |00 __ SIS
2L 16 o d1ls AL e| ——
SIS |90 SIS
04 o107 107 —
— 100 | __| FSICH
41018 4D Da
AS Oa AUX1 bus (PE) fed through. Connec-  AUX1 bus fed through.
a1 ls tion to terminals A4 and A8. No connection to the ter-
KO O minals.
s 1017

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

TM-E15S24-01 and electronic module/ TM-E15S24-AT and 2Al TC
process-related module High Feature
Channel 0 Channel 1
CHo CH1
Channel 0 Channel 1
Channel 0/2| T | Channel 1/3 CHO 0o CH1
CHo/2 CH1/3
— | OO0 | OO
1105 1105
| Q0] OO
o[ 1[e o[ 1[e
L 1 OO
a7 — I I
| OQ | |
4[1[]s I I
AUX1 bus (PE) fed through. No connec- AUX1 bus (PE) fed through. No connection
tion to terminals 4 and 8. to the terminals of the terminal module.

Figure 5-9  Wiring terminal modules for electronic modules

ET 200S Distributed 1/0O System
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TM-E30S44-01 and the TM-E30S46-A1 and fail-safe
process-related module module*
‘ F-DO ‘ F-DO
Channel 0 Channel 1 FD-| 0 Dl
cHo | 2% Ph | cCH1 oo of
L 1 OO0 | 00y L | OO0 | OO0
(HIEECRIER 1591004
OO 100, | OO OO
|0s0d0, 206010 4
OO 10O | |90 100 s
{007,004 10740004
QO 1004 | OO0 00y
T 0804 1081
A®®A’1A®®'1A
AUX1 bus (PE) fed through. No connection to :g gi%gi
terminals 4 and 8 or 12 and 16. 100 }DD;

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

* For the terminal assignment, see the ET 200S Fail-Safe Modules
manual in the S7 F systems documentation package

Figure 5-10  Wiring terminal modules for electronic modules, continued

ET 200S Distributed 1/0O System
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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.

W N

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. J[pf 8 mm or two cables
with a max. Z©f 4 mm each.

. Tighten the shield terminal (approximately 0.5 Nm)

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

Strip the insulation from the ground wire (from 6 mm to 25 mm?), 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.

% R
SRR

v/

\"@\
I =
N

N\

N

M
4 N‘_/ﬂﬂ
ot 104
N‘_/ﬂﬂ
L
o 1 44
19

e

5 &4
H LA~

"V/

N

& & I\
7]

&

K

A< QS
S =N
o
ol “.3‘ 3
\/l.‘|"|§\
/\/Q

Ground connection
terminal

Cable to the ground bus Cable to the sensor

Insulation material removed

Figure 5-11  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 1/0O System
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5.4.5

Features

Wiring the IM151-1 BASIC, IM151-1 STANDARD and IM151-1

HIGH FEATURE interface modules

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.

Requirements

* 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 the interface module

5-20

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.

To connect the PROFIBUS-DP:

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

2. Tighten the screws of the bus connector.

PROFIBUS-DP ——

ET 200S

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

H\ Labeling strip

Figure 5-12  Wiring the IM151-1 BASIC, IM151-1 STANDARD, IM151-1 HIGH FEATURE

ET 200S Distributed 1/0O System
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5.4.6 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.

Requirements
* 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 connector adapters (6ES7195-1BE00-0XAO0)

ET 200S Distributed 1/0O System
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Installing simplex connectors
1. Remove about 30 cm of the cladding of the fiber-optic duplex cable.

2. Install the fiber-optic duplex cable with the appropriate simplex connectors.
For detailed instructions on installing the simplex connectors, see the SIMATIC
NET PROFIBUS networks manual.
Tip: Do not snap the two simplex connectors together individually; instead,
snap them together so that you get a “duplex connector”. 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 even. 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 placing the connectors in the connector adapter, make sure that you
position them correctly: the transmitter should always be on top and the
receiver should always be on the bottom.

the IM151-1 FO

Connector
. II / adapter for
©® —

STANDARD
| |
© i =)
O) (OF —
6 1] =

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

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

Fiber-optic cable
duplex line

Maximum 30-mm bending radius

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 200 Distributed I/O System Manual or in the
SIMATIC NET — PROFIBUS networks manual.

ET 200S Distributed 1/0O System
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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.
To connect 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 that you position things correctly: Insert the sending fiber-optic cable in
the receiver socket and the receiving fiber-optic cable in the sender socket of the
fiber-optic cable 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 1/0O System
EWA-4NEB780602402-09 5-23



Wiring and Fitting

if Caution
Do not look directly into the opening of the transmission diodes.
The light beam that comes out could damage your eyes.

SEMENS Handle
Transmitter
; |
o
PROFIBUS-DP — [[O|O| _»
(fiber-optic cable) o) O-\1 | =1
I
Labelingstrip | |l Receiver

Simplex connector
ET 200S

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

@)

O

o
=]

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.

Requirements

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 1/0O 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 labeling strip back into the electronic module.

_l

QN
i @ S
0]y L7 ml

.

5
j‘.‘%:’l

Figure 5-14

ET 200S Distributed 1/0O System
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Removing electronic modules

1. Simultaneously press the two release buttons on the top and bottom of the
electronic module.

2. Pull the electronic module out from the terminal module at the front.

M _M M
E
ofg o 1] o a
of
o
B A
0 2
2
<3
B
oo oo oo oo
— : i
’F 1
Figure 5-15 Removing electronic modules
ET 200S Distributed 1/0O System
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Changing the type of an electronic module
You have already removed the electronic module:
1. Use a screwdriver to push the code element out of the terminal module.
2. Put the code element on the used electronic module again.

3. Insert the new electronic module (different type) in the terminal module until you
hear it snap into place.

4. Identify the new electronic module.

? 3 Code element
0) ]

= - L
0o D=8 D © [OX0)
il —

Figure 5-16 Removing the code element

it Warning
When you make changes to the code, it can lead to dangerous states in your
system.

Replacing a defective electronic module
You have already removed the electronic module:
1. Remove the code element from bottom of the new electronic module.

2. Insert the new electronic module (same type) in the terminal module until you
hear it snap into place.

3. Identify the new electronic module.

ET 200S Distributed 1/0O System
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Removing and inserting electronic modules during operation

5-28

ET 200S supports the removal and insertion of modules during operation (during
the RUN operating mode). The ET 200S remains in RUN mode when an electronic
module is removed. The protective conductor connections of the ET 200S are not

interrupted.

Note

* You cannot remove and insert modules during operation unless the
corresponding parameters have been assigned. See Section|9.1.

* You can remove and insert modules during operation as of the IM151-1 BASIC,
IM151-1 STANDARD (6ES7 151-1AA01-0ABO), IM151-1 FO STANDARD, and

IM151-1 HIGH FEATURE.

* |f one module is missing (gap) and the ET 200S is switched on, the station will

not start up (see Section 6.6.10).

* The removal and insertion of modules affects the clocking (equidistance).

If you replace more than one module, only one gap can resulit.

The following table indicates which modules you can remove and insert under

which conditions:

Table 5-1  Removing and inserting electronic modules

Modules Removing and Conditions
inserting

Interface module No —

Power modules Yes The load voltage must be
switched off.

Digital electronic modules (input) Yes —

Digital electronic modules (output) Yes The load voltage must be
switched off by means of an
external switch/fuse.

Analog electronic modules Yes —

4 1Q-SENSE Yes The sensors can also be

replaced during operation.
These are then
parameterized automatically
by the electronic module.

ET 200S Distributed 1/0O System
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Table 5-1  Removing and inserting electronic modules

Modules Removing and Conditions
inserting
1Count 24V/100kHz Yes The load voltage must be
1SSl
1STEP 5V/204kHz
2PULSE
1POS INC/Digital
1POS SSI/Digital

1POS INC/Analog
1POS SSI/Analog

1SI1 3964/ASCII Yes —_—
1SI Modbus/USS Yes —_—
RESERVE Yes —

ET 200S Distributed 1/0O System
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Commissioning and Diagnostics

6.1

Introduction

STEP 7

6-2

Configuring the ET 200S

This chapter describes how to configure and assign parameters to the ET 200S.

Configuration: The systematic arrangement of the different ET 200S modules
(setup)

Parameter assignment: Setting the ET 200S parameters using the configuration
software

Note
The ET 200S is included in the hardware catalog of HWCONFIG:

IM151-1 BASIC: as of STEP 7 V5.2

IM151-1 STANDARD: as of STEP 7 V5.0 with ServicePack 3
IM151-1 FO STANDARD: as of STEP 7 V5.1 with ServicePack 1
IM151-1 HIGH FEATURE: as of STEP 7 V5.1 with ServicePack 3

You will not need a device database file (*.GSD file). Advantages:

Simplified grouping of the modules (by means of the “Pack Addresses” button
in HWCONFIG)

Plausibility checking of the parameters

The STEP 7 online help provides more detailed information on how to proceed.

STEP 7 does not support the reading back of the configuration
(PLC » Upload).

It is not possible to read out the ET 200S diagnosis via the CPU 315-2 DP (with
the “Diagnosing Hardware” function in STEP 7) until order no. 6ES7315-2AF02.

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09
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Device database file

You configure the ET 200S distributed 1/O system using the device database file
(*.GSD file). The ET 200S is integrated in your system as a standard slave by
means of the device database file. You can download the *.GSD file in either of the
following ways:

* From the Internet under http://www.ad.siemens.de/csi_e/gsd

The following *.GSD files are available:

* IM151-1 BASIC: “SIEM80F3.GSx”

* IM151-1 STANDARD: “SI02806A.GSX”

* IM151-1 FO STANDARD: “Sl02806B.GSx
* IM151-1 HIGH FEATURE: “SI0180E0.GSx

Integrating the device database file in your configuration software

Table 6-1 describes how to integrate the device database file in SIMATIC S7 or
SIMATIC S5 (COM PROFIBUS).

Table 6-1 Integrating the device database file in the configuration software

Step STEP 7 as of V5.0, ServicePack 3 COM PROFIBUS, as of V5.1,
ServicePack 2, Hotfix 11)

1 Start STEP 7, and call the Optionsp» | Copy the device database file from the
Install New *.GSD Files menu ET 200S to the COM PROFIBUS
command from HW Config. directory: ...CPBV51\GSD (default)

Copy the bitmap file to the following
directory: ...CPBV51\BITMAPS

2 In the dialog that appears, select the | Start COM PROFIBUS, and call the File
device database file to be installed » Read device database file menu

and then click OK. command. Result: The ET 200S is
Result: The field device is displayed | displayed in the hardware catalog in the
in the hardware catalog in the slave configuration section.
PROFIBUS-DP directory.

3 Configure the ET 200S using Configure the ET 200S using
STEP 7 (refer to the help system in COM PROFIBUS (refer to the integrated
STEP 7). help system in COM PROFIBUS).

) If you are using different configuration software: see the associated documentation

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09 6-3
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Configuration
The ET 200S has maximum address space of:

* IM151-1 BASIC: up to 88 bytes for inputs and 88 bytes for outputs

* [IM151-1 STANDARD, IM151-1 FO STANDARD: up to 128 bytes for inputs and
128 bytes for outputs

* IM151-1 HIGH FEATURE: up to 244 bytes for inputs and 244 bytes for outputs

To better exploit the available address space of the DP master and reduce data
transfer between the ET 200S and the DP master, you can group several
electronic modules/load feeders in a single byte in the input or output area of the
process image. This is achieved by the systematic arrangement and designation of
the ET 200S electronic modules/motor starters.

In Appendix C you will find a table giving the address space required for the
individual modules.

You can group the following module types in a single byte:
* Digital input modules
» Digital output modules

* Motor starters (direct-on-line starters and reversing starters)

How to proceed with groupable modules using the DDB file
1. Integrate the device database file in your configuration software.

Result: In the hardware catalog of your configuration software, you can
recognize groupable modules by the fact that they are available in duplicate.
The modules differ from each other only by a “*” in the designation.

2. Configure the ET 200S setup, adhering to the following rules:

— The modules that you can group in a single byte must be of the same
module type (see above).

— IM151-1 STANDARD interface module, 6ES7151-1AA00-0ABO with
product level 1 to 4: The modules that you can group in a single byte must
be inserted directly next to each other. There can be only power modules
between the electronic modules. Power modules do not open a new byte.

— As of interface modules IM151-1 BASIC; IM151-1 STANDARD,
6ES7151-1AA00-0ABO with product level 5, 6ES7151-1AA01-0ABO;
IM151-1 FO STANDARD and IM151-1 HIGH FEATURE: You can insert any
other module types between the groupable modules.

ET 200S Distributed 1/0O System
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Note
In STEP 7 applications, if you group the modules in the IM151-1 HIGH FEATURE
in DPV1 mode, the following occurs:

* No removal/insertion interrupts (OB 83) are triggered for these modules. In this
case, you can recognize a module that has been removed from the module
status in the diagnostic frame in the cyclic user program.

* Each grouped module then receives its own diagnostic address.

— There can be a total of no more than 8 channels (1 byte).

3. Select from the hardware catalog of your configuration software the module
designation without “*”. Result: You open a byte and store the first module
there.

4. Select from the hardware catalog of your configuration software the module
designation with “*”. Result: In the open byte, you store additional modules until
all the bits are occupied.

5. If a byte is filled, you must configure a module again (that is, open a new byte
without “*”).

Note

Configuration by means of the GSD (device database) file: The configuration
software does not check whether the modules have been grouped correctly. If you
configure more than 8 channels in one byte, the modules that exceed the byte limit
are reported as being incorrectly configured in the diagnosis:

Module status —> 10g: Incorrect module; invalid user data

These modules are not addressed.

ET 200S Distributed 1/0O System
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Commissioning and Diagnostics

Grouping of digital input modules

IM151-1 STANDARD, 6ES7151-1AA00-0ABO with product level 1 to 4

1st Step 2nd Step 3rd Step
Setup: 2DI 2DI| 4Dl 2DI| 4DI|2DI
L Without “ Without “*” Without “*” ‘
Designation: With With
Input 7 0 7 0 7 0
byte: (ITTITHEA o (T o I o

6ES7151-1AA01-0ABO, IM151-1

As of IM151-1 BASIC; IM151-1 STANDARD, 6ES7151-1AA00-0ABO with product level 5,
FO STANDARD and IM151-1 HIGH FEATURE

1st Step 2nd Step 3rd Step
Setup: 2DI 2DI| 2 Alf 4Dl 2DI| 2 Alf 4DI| 2A0| 2DI
Designation: Without ™ Without = ‘ Without “*” ‘ ‘
With “*” With “*”  With *“*”
. 7 0 7 0 7 0
Input bytes:
(ITITHEA o (TR o IR o
[EERERERN [EERERERN
NS , A NS A
11111 11111
111117 111117
Output bytes: 7 0
[EERERERN
B » A0
IITTT
11111

Figure 6-1

Grouping of input modules in a single byte

ET 200S Distributed 1/0O System
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Grouping of digital output modules

IM151-1 STANDARD, 6ES7151-1AA00-0ABO with product level 1 to 4

1st Step 2nd Step 3rd Step
Setup: 2DO 2D0O| 4DO 2D0O| 4D0O| 2DO
: — Without ‘“*” Without “*’ ‘ Without “*” ‘ ‘
Designation: With With
Output 7 0 7 0 7 0
byte: (TITTTEA o (T o I o

As of IM151-1 BASIC; IM151-1 STANDARD, 6ES7151-1AA00-0ABO with product level 5,
6ES7151-1AA01-0ABO, IM151-1 FO STANDARD and IM151-1 HIGH FEATURE

1st Step 2nd Step 3rd Step
Setup: 2D0O 2DO| 2 Al 4DO 2DO| 2 Alj4DO|2A0|2DO
- Without “*” Without “*” ‘ Without “*” ‘ ‘
Designation: ithout With “* With “”  With
Input bytes: ’ 0 ’ 0
11111 [EERERERN
EEEEE , o B , 4
11111 11111
11111 11111
Output bytes: 7 0 7 0 7 0
([ITITHA o (TR po B po
7 0
[EERERERN
EEEE » A0
11111
11111
Figure 6-2  Grouping of digital output modules in a single byte

ET 200S Distributed 1/0O System
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Grouping of motor starters

1st Step 2nd Step
Setup: MS MS | MS
o Without “** Without “*
Designation: With “
. 7 0 7 0
Input byte:
4 [ITTIE o ERRERE o
7 0 7 0
Output
byte: (ITTTEEA o EEEEEREN D

Figure 6-3  Grouping of motor starters within a byte

Configuration example

The following example describes how to configure an ET 200S setup:

Setup of the ET 200S

Slot
1 2 345 6 7 8 91011 12 13 141516 17 18 19 20 21
2
o > S
g o o Qo8 3
E |S]g/9 Qg8 Sialg|d >|> £
3 1SS S > 5123 1912(8 5
< I X< NS Q™| b
FEIRIRIEINEIRN olzw| Jlo|w e 8
2 12151521215 81212|2/12/2/1981218|8 5 2|« d
= 2| R/3|3|2/FfR/5 3 Jz|]R 2|« |wj2 0|00
Lt o+ § iy Ly ¥y oty
Grouping in a single byte

*  Asof IM151-1 BASIC; IM151-1 STANDARD 6ES7151-1AA00-0ABO with product level 5,
6ES7151-1AA01-0ABO, IM151-1 FO STANDARD and IM151-1 HIGH FEATURE

Figure 6-4  Setup of the ET 200S

ET 200S Distributed 1/0O System
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Configuration table in your configuration software and address space

The byte addresses of the inputs and outputs can be freely selected (if the
configuration software supports this). The bit addresses result automatically from

the sequence of the grouped modules.

Table 6-2  Configuration table and address space

Slot Module Grouping 1/0 address
Inputs Outputs

1 6ES7138-4CA00-0AA0 PM-E 24 VDC —_ —_ —_

2 6ES7131-4BB00-0ABO0 2DI 24 VDC Yes 0.0t0 0.1

3 6ES7131-4BB00-0AB0*2DI 24 VDC 0.2100.3

4 6ES7134-4FB00-0ABO 2AI U No 1to4

5 6ES7135-4GB00-0AB0 2A0 | No Oto3

6 6ES7131-4BD00-0AA0*4DI 24 VDC Yes 0.41t00.7

7 6ES7132-4BD00-0AA0 4DO 24 VDC Yes 40t04.3

8 6ES7132-4BB00-0AB0*2DO 24 VDC 441045

9 6ES7132-4HB00-0AB0*2DO Rel. 46t04.7
10 6ES7134-4FB00-0ABO0 2Al U No 5t08

11 6ES7135-4GB00-0AB0 2A0 | No 5t08

12 6ES7138-4CA00-0AA0 PM-E 24 VDC — e —

13 6ES7132-4BB30-0AB0 2DO 24 VDC Yes 9.0t0 9.1
14 6ES7132-4BB30-0AB0* 2DO 24 VDC Yes 9.2109.3
15 6ES7138-4CA00-0AAO0 PM-E AC230 — e —

16 6ES7132-4FB00-0AB0* 2DO 230 V Yes 9.4109.5
17 6ES7132-4FB00-0AB0* 2DO 230 V Yes 9.6109.7
18 3RK1903-0BA00 PM-D — — —

19 3RK1301-xxB00-0AA0 DS Yes 9.0t09.3 10.0t0 10.3
20 3RK1301-xxB00-0AAOQ *DS 9.41t09.7 10.41t010.7
21 3RK1301-xxB00-0AA0 DS Yes 10.0t0 10.3 | 11.0to 11.3

No grouping

If you do not want to group the configuration of the ET 200S distributed 1/O system
digital input/output modules and motor starters in a single byte, use only those
module designations without “*” in the hardware catalog of your configuration

software.

Each electronic module/motor starter will then occupy one byte in the input or

output area of the process image.

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09
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6.2 Commissioning and startup of the ET 200S

Software requirements

Table 6-3  Software requirements for commissioning

Configuration Version Notes
software used
STEP 7 As of Version 5.0 You are using HW Config. As of ServicePack 3, the
and ServicePack 3 | ET 200S is included in the hardware catalog.
COM PROFIBUS As of Version 5.1, | You have integrated the device database file of ET 200S
ServicePack 2, in COM PROFIBUS.
Hotfix 1
Configuration software You need the device database file of ET 200S.
for a different DP
master

Requirements for commissioning the ET 200S

Table 6-4 Requirements for commissioning the ET 200S

Required Activity See ...
1st DP slave installed Chapter 4
2nd PROFIBUS address set on the DP slave Section 4.8
4. DP slave wired Chapter 5
5. DP slave configured (configured and parameters assigned) Section 6.1

6. Supply voltage switched on for DP master

DP master manual

7. DP master set to RUN mode

DP master manual

Commissioning the ET 200S

Table 6-5 Procedure for commissioning the DP slave

Step Procedure See ...
1st Switch on the supply voltage for the DP slave. Section 9.3
2nd Switch on the supply voltage for the load as necessary.

6-10
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Startup of the ET 200S

s

Switch on the supply voltage
for the DP slave.

!

DP slave sets outputs to “0”
and accepts the set PROFI-
BUS address.

'

The “ON” LED comes on
and the “BF” II_ED flashes.

( )

“Startup when expected < > actual confi-
guration” parameter disabled (only in the
case of DPV 0)

+<
DP slave receives configuratio
data from the DP master.

oes the configuratio

=]

No

data correspond to the
actual setup?

Yes

“BF” LED off, inputs and outputs
enabled, data transfer possible.

<

Remedy: Match configuration
data to setup or vice versa.

)

Figure 6-5

Startup of the ET 200S

Note

All interface modules support the default startup. In other words, you do not have
to carry out configuration using the DDB file or HWCONFIG.

The following conditions apply:
modules).

the configuration frame

parameterization.

The default parameters are used (see the parameters for the electronic
AKF (general identifier format in compliance with the PROFIBUS standard) in
Grouping (packing) of the electronic modules is not possible without

All supply voltages must be switched on at the power modules.
It is not possible to remove or insert modules during operation.

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09
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6.3 Diagnostics using LEDs

ET 200S Power Supply

SIEMENS
wn |:| Input voltage (green)
a
P2av
1> \
0 P24V |:| Output voltage (green)
= a
|:| Overload (yellow)
SIMATIC
ET200S POWER SUPPLY
[rrr | =
@0220222a| B . .
S D:ﬂD:ﬂD:ﬂD:ﬂD:ﬂD:ﬂDjD:ﬂ@% Output voltage is switched on
U | NP | avav M oW @ - Standby:
Output voltage is switched off
Figure 6-6  LEDs on the ET 200S Power Supply

Status and error displays by means of LEDs on the ET 200S Power Supply

Table 6-6  Status and error displays of the ET 200S Power Supply

vE B UE: Green
P2av B  p24v: Green
> I>>  Yellow
LEDs Meaning What to do
UE | P24V I>
Off * * No mains voltage Check mains voltage
On * * Mains voltage present -
On On Off | Normal operation -
On On On | Overload: Up > Uamin Avoid additional loading
On Off On | Overload: Up < Uamin Correct overload
On Off Off | Short circuit or Remove short circuit,
slide switch on standby put slide switch into On position*

*  Not applicable

6-12
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Interface module

0 SF . Group error (red)

o \

BF [l] Bus fault (red)

ON |:| Supply voltage (green)

ET 200S

Figure 6-7  LED Display on the interface module

Status and error displays using LEDs on the IM151-1 BASIC/IM151-1
STANDARD/IM151-1 FO STANDARD/IM151-1 HIGH FEATURE

Table 6-7  Status and error displays of the IM151-1 BASIC/IM151-1 STANDARD/IM151-1 FO

STANDARD/IM151-1 HIGH FEATURE

sF SF: red
BFE BF: red
oN[ on: green
LEDs Meaning What to do
SF BF ON
Off

Off Off There is no voltage applied to the inter- | Switch on the 24 VDC supply voltage at
face module, or the interface module the interface module.
has a hardware defect.

* On There is voltage applied to the interface | —
module.

Flash- | On The interface module is not configured | ® Check the interface module.
ing or is configured incorrectly. No data o

. ’ Check the configuration and
transfer is taking place between the DP parameter assignment.
master and the

interface module. ®* Check the PROFIBUS address.

Causes:

* The PROFIBUS address is
incorrect.

¢ Configuration error

® Parameter assignment error

ET 200S Distributed 1/0O System
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Table 6-7  Status and error displays of the IM151-1 BASIC/IM151-1 STANDARD/IM151-1 FO
STANDARD/IM151-1 HIGH FEATURE, continued
SE: SF: red
BF: red
on [J ON:green
LEDs Meaning What to Do
SF BF ON
* On On Transmission rate detection, illegal Set a valid PROFIBUS address (1 to
PROFIBUS address, or lowermost DIP | 125) at the interface module, or check
switch (PROFIBUS address) not in the | the bus configuration.
OFF position. ® Check that the bus connector is
Causes: correctly inserted.
* The response monitoring time has | * Check if the interconnecting cable
elapsed. to the DP master has been
® Bus communication to the interface mte.rrupted.
module via PROFIBUS-DP has ¢ Switch the 24 VDC supply voltage
been interrupted. on and off again at the interface
module.
On * On The configured setup of the ET 200S Check the setup of the ET 200S,
does not match the actual setup of the | whether a module is missing or defec-
ET 200S. tive, or whether an unconfigured mod-
ule is inserted.
Check the configuration (using
COM PROFIBUS or STEP 7, for exam-
ple), and correct the parameter assign-
ment error.
There is an error in an 1/O module, or Replace the interface module, or get in
the interface module is defective. touch with your Siemens contact per-
son.
Off Off On Data transfer is taking place between -
the DP master and the ET 200S.
The target configuration and actual
configuration of the ET 200S match.

*  Not applicable

6-14
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Power modules

= LEDs Meaning What to do
P I SF | FSG | PWR
] On No parameter as- | Check the para-
Group error signment or incor- | meter assign-
(red) rect module inser- | ment. Evaluate
ted. There is a dia- | the diagnosis.
gnostic message.
Off The fuse in the Replace the fuse.
power module has
vy FSG |:| |:| PWR tripped.
Fuse!) Load voltage Off Thlere is nohload Chleck the load
T (green) (green) voltage at the voltage.
power module.
1) Only with the PM-E 24-48 VDC / 120-230 VAC
Figure 6-8  LEDs on the power module
Digital electronic modules
0 -
LEDs Meaning What to do
1— SF I SF| 1|5 |2 |6
— G On No parameter as- | Check the para-
rzug error signment or incor- | meter assign-
(red) rect module inser- | ment. Check the
ted. No load vol- load voltage. Eva-
tage. There is a luate the diagno-
1|:| |:| 5 diagnostic mes- sis.
Status indicator for in- sage.
put/output (green) On Input/output on
oo channel 0 activa-
oo ted.
] 2 |:| |:| 6 On Input/output on
. channel 1 activa-
Status indicator for ted
the input/output '
(green) 2
On Input/output at
channel 2 (only for
4DI/DO) activated
On| Input/output at
channel 3 (only for
4DI1/4DO) activated

1) only in the case of the 2DI 24 VDC High Feature, 4DI 24 VDC High Feature, 2DO 24
VDC/0.5 A High Feature, 2DO 24 VDC/2 A High Feature and 4DI NAMUR

2) only in the case of the 4DI 24 VDC Standard, 4DI 24 VDC High Feature, 4DO 24 VDC/0.5 A
Standard, 4DO 24 VDC/2 A Standard, 4Dl 24—48 VUC High Feature and 4DI NAMUR

Figure 6-9  LEDs on the digital electronic modules

ET 200S Distributed 1/0O System
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Analog electronic modules

(red)

O
LED Meaning What to do
i——sr [l SF
T | Group error On No parameter as- Check the para-

signment or incor-
rect module inser-
ted. No load vol-
tage. There is a

meter assign-
ment. Check the
load voltage. Eva-
luate the diagno-

diagnostic mes- sis.
sage.
O
Figure 6-10 LEDs on the analog electronic modules
1Count 24V/100kHz
A LEDs Meaning What to do

SF|UP|DN| 4 | 8

1— SF I On
— Group
error (red)

No parameter assign
ment. There is a dia-
gnostic message.

Check the parameter
assignment. Evaluate
the diagnosis.

Status of the coun-
On ter’s low bit if the
counter is counting
up

Status of the co-
unter’s inverted

- UP[] []oN

Status indicator On low bit if the coun-
counting direction ter is counting
(green) down

DO (direct control,
comparator out-
put) activated

On
4|:| |:| 8
Status indicator for

digital input/digital
output (green)

On | DI (HW gate, syn-
chronization,
latch) activated

Figure 6-11  LEDs on the 1Count 24V/100kHz

ET 200S Distributed 1/0O System
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1Count 5V/500kHz

s

Group
error (red)

UPDDDN\ /9|:I|:I13

Status indicator L Status indicator for the

counting dir. (green) wal output (green)
]
syN[] []1e

Status indicator for syn- Status indicator for di-
chronization (green) gital input (green)

LEDs Meaning What to do
SF| UP| DN|SYN|9 |13 | 16
On

No parameter assignment. | Check the parameter assign-
There is a diagnostic mes- | ment. Evaluate the diagnosis.
sage.

On Status of the counter’s low
bit if the counter is coun-
ting up

On Status of the counter’s in-

verted low bit if the coun-
ter is counting down

On Synchronization is execu-
ted (only in count modes;
image of STS_SYN feed-
back bit)

On DO 1 is activated

On DO 2 is activated

On | Dlis activated

Figure 6-12 LEDs on the 1Count 5V/500kHz

ET 200S Distributed 1/0O System
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1SSl
O LEDs Meaning What to do
; SFI SF|UP| DN| 7|CMP
: No parameter as- Check the parameter
—1| Group On signment. There is a| assignment. Evaluate
error (red) diagnostic message.| the diagnosis.
At value change
from smaller to lar-
On ger sensor values
(including zero-
UPD |:| DN crossing)
oo Status indicator At value change
oo change in sensor from larger to
- value (green) On smaller sensor va-
lues (including
7|:| |:| CMP Zero-crossing)
Status indi- Status in- On DI (latch) activated
cator for.dlgl- dicator re- At comparator re-
tal input sult of sult CMP 1
(green) compari- On
son
Figure 6-13 LEDs on the EM 1SSl
1STEP 5V/204kHz
O LEDs Meaning What to do
il SFI SF| REF| RDY| 3 | POS
On No parameter as- | Check the parameter
T Group signment. There is a assignment. Evaluate
error (red) diagnostic message.| ipe diagnosis.
On REF activated
If parameters were
REFD |:| RDY On assigned to the mo-
Status in- Ready dule correctly and
o |dic. for digi- for posi- pulse enable has
o tal input tioning been activated
REF job On DI activated
[} (green) (green) —
On | When a positio-
ning operation is
3 |:| |:| POS running
Status indi- Positio-
cator for digi- ning in
tal input DI operation
(green) (green)

Figure 6-14 LEDs on the EM 1STEP 5V/204kHz

ET 200S Distributed 1/0O System
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2PULSE
= LEDs Meaning What to do
SF|1 |5 4 | 8
0i—— SF l
On No parameter as- | cpeck the parameter
T Group signment. There assignment. Evaluate
error (red) is a diagnostic the diagnosis.
message.
On Input on channel 0
is activated
On Input on channel 1
| | is activated
o1 |:| |:| S On Output on chan-
Status indicator for nel 0 is activated
| digital input (green) On | Output on chan-
nel 1 is activated
al][]s
Status indicator for
the digital output
(green)

Figure 6-15 LEDs on the 2PULSE

ET 200S Distributed 1/0O System
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1POS INC/Digital, 1POS SSI/Digital, 1POS INC/Analog, 1POS SSl/Analog

Status indic. for a
change in an actual
value (green)

pos| |

Positioning in opera-
tion (green)

up[] []on —

s

Group
error (red)

/ 9 |:| |:| 13 Status indicators for

|:| 14 digital inputs (green)

LEDs

Meaning

SF | UP| DN|POS|

13

14

What to do

On

No parameter assignment.

There is a diagnostic message.

Check the parameter assignment.
Evaluate the diagnosis.

In the case of a change from
lower to higher actual values

In the case of a change from
higher to lower actual values

On

Digital: Positioning is taking
place, and one of the 3 digital
outputs is set.

Analog: Positioning is taking
place, and a voltage not equal
to 0 V is being output at the
analog output.

DI 0 is activated

DI 1 is activated

DI 2 is activated

Figure 6-16 LEDs on the 1POS INC/Digital, 1POS SS|/Digital, 1POS INC/Analog, 1POS SSl/Analog
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1S1 3964/ASCIl, 1SI Modbus/USS serial interface modules

LEDs Meaning What to do
SF | TX| RX
n On Hardware fault Check the module
o—L SF I Firmware error
I (N Parameter assignment | Check the parameteriza-
roup error tion. Evaluate the diagno-
error (red) sis
Wire break or loose Check the wiring.
cable between the mo-
dule and the communi-
L cation partner 1
Communication error Check the communication
settings.

o 1x[] []Rrx

Status indicator

On The module is sending
data via the interface.

On | The module is receiving
data via the interface.

1 Only detected in the case of RS-422 interface connections when the
default for the receive line is set to R(A) 5V/R(B) 0V.

Figure 6-17 LEDs on the 1S| 3964/ASCII, 1SI Modbus/USS

ET 200S Distributed 1/0O System
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4 IQ-SENSE
rl .
LEDs Meaning What to do
1 SF I SF| 1|5 |2 |6
T On No parameter as- Check the parame-
g;%l)]p eror signment. ter assignment.
There is a diagno- | Evaluate the dia-
stic message. gnosis.
Excess gain lower | Adjust the reflex
limit violated. sensor. Clean the
optical system. Re-
T 1|:| |:| 5 place the sensor.
00— Teach-in process
running. Terminate the
u 2 |:| |:| 6 teach-in process.
Status indicator for
the input
(green)
On Input on channel 0
is activated
On Input on channel 1
is activated
On Input on channel 2
is activated
On| Input on chan-
nel 3 is activated

Figure 6-18 LEDs on the 4 IQ-SENSE electronic module

6-22
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6.4 Diagnostic messages of the electronic modules

Actions after a diagnostic message in DPV0 operation
The error is entered in the diagnostic frame in the channel-specific diagnosis:
* The SF LED on the interface module comes on.

* Several simultaneous diagnostic messages are possible.

Actions after a diagnostic message in DPV1 operation
Each diagnostic message leads to the following actions:
» Diagnoses can be reported as diagnostic interrupts in DPV1 operation.
» After a diagnostic message this is:

— Entered in the diagnostic frame as a diagnostic interrupt block
(always only one interrupt)

— Stored in the diagnostic buffer of the CPU
* The SF LED on the interface module comes on.
» OBB82is called. If OB82 is not available, the CPU goes into STOP mode.

* The diagnostic interrupt is acknowledged (after which a new interrupt is
possible).

Causes of errors and action to be taken

The causes of the errors and the action to be taken when specific diagnostic
messages appear are described in Section 6.6.8.

ET 200S Distributed 1/0O System
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6.5 Evaluating the interrupts of the ET 200S

Introduction

Interrupts are triggered by the DP slave in the event of specific errors occurring.
Interrupt evaluation differs depending on the DP master used.

Evaluating interrupts with an S7 DP master or DPV1 master
The ET 200S supports the following interrupts:
» Diagnostic interrupts
* Hardware interrupts
* Insert/Remove-module interrupts

Prerequisite: Interrupts are only supported when you run the ET 200S with the
IM151-1 HIGH FEATURE interface module (in DPV1 operation).

In the event of an interrupt, interrupt OBs are automatically executed in the CPU of
the DP master (see the programming manual System Software for S7-300/
S7-400, Program Design).

Evaluating interrupts with other DPV0O masters

If you run the ET 200S with a DPVO master or as a standard DP slave, no
interrupts are generated.

Triggering of a diagnostic interrupt

In the case of an incoming or outgoing event (e.g. wire break), the module triggers
a diagnostic interrupt (provided diagnostic interrupts are enabled).

The CPU interrupts processing of the user program and processes the diagnostic
block OB82 instead. The result that led to the triggering of the interrupt is entered
in the start information of OB82.

ET 200S Distributed 1/0O System
6-24 EWA-4NEB780602402-09



Commissioning and Diagnostics

Evaluating hardware interrupts with STEP 7

In the event of a hardware interrupt, the CPU interrupts the processing of the user
program and processes the process interrupt block OB 40 instead.

The module channel that triggered the hardware interrupt is entered in the start
information of OB 40 in the OB40_POINT_ADDR variable. In the figures below you
will find the assignment to the bits of the local double word 8.

Hardware interrupts in the case of:
2Dl 24 VDC High Feature and 4Dl 24 VDC High Feature electronic modules:

LB 8 LB 9 LB 10 LB 11
313029 2827262524 | | 1 0| Bitno.
R R I e LD 8

Rising edge: Channel 0 :| oD
Rising edge: Channel 1
Rising edge: Channel 2
Rising edge: Channel 3

Figure 6-19  Start information of OB 40: Which event triggered a hardware interrupt with digital input
modules

Hardware interrupts in the case of:
2Al U High Speed, 2Al | 2WIRE High Speed, and 2Al | 4WIRE High Speed
electronic modules:

LB 8 LB 9 LB 10 LB 11

313029 28272625 24(2322 21 20191817 16| 1 0] Bitno.

||||||1|1|||||I1|1| """"" D8

Lower limit value violated: Channel 0
Upper limit value violated: Channel 1

Lower limit value violated: Channel 0
Upper limit value violated: Channel 1

Figure 6-20 Start information of OB 40: Which event triggered a hardware interrupt with analog input
modules

You will find a description of the OBs 40 in the reference manual System and
Standard Functions.

Triggering of an insert/remove-module interrupt

Insert/remove-module interrupts are supported in DPV1 operation. The CPU
interrupts processing of the user program and processes the diagnostic block
0OB83 instead. The result that led to the triggering of the interrupt is entered in the
start information of OB83.

ET 200S Distributed 1/0O System
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6.6 Diagnostics using STEP 5 and STEP 7

Section Description Page
6.6.1 ﬁeading out the diagnosis 6-27
6.6.2 Structure of the slave diagnosis 6-30
6.6.3 Station statuses 1 to 3 6-32
6.6.4 Master PROFIBUS address 6-34
6.6.5 Manufacturer ID 6-34
6.6.6 Module diagnosis 6-35
6.6.7 Module status 6-36
6.6.8 Channel-specific diagnosis 6-39
6.6.9 Interrupts 6-50

6.6.10 Diagnostics in the case of invalid ET 200S configuration states 6-58

Slave diagnosis

The slave diagnosis complies with IEC 61784-1:2002 Ed1 CP 3/1. Depending on
the DP master, it can be read out with STEP 5 or STEP 7 for all DP slaves that
comply with the standard.

The reading out and structure of the slave diagnosis is described in the following
sections.

ET 200S Distributed 1/0O System
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6.6.1

Reading out the diagnosis

Length of the diagnostic message frame

* The maximum message frame length for the ET 200S is as follows:
— IM151-1 BASIC: 43 bytes

— IM151-1 STANDARD, IM151-1 FO STANDARD, IM151-1 HIGH FEATURE
(DPVO operation): 64 bytes

— IM151-1 HIGH FEATURE (DPV1 operation): 128 bytes

* The minimum frame length is

— 6 bytes (module diagnosis, module status, and channel-specific diagnosis
blocked by parameter assignment).

Ways of reading the diagnosis

Table 6-8 Reading the diagnosis out using STEP 7 and STEP 5

Diagnostics” tab

on the STEP 7 user interface

Programmable logic Block or Application See ...
controller with DP register in
master STEP 7
SIMATIC S7/M7 “DP Slave Slave diagnosis in plain-text form | The section on hardware

diagnostics in the STEP 7
online help system

SFC13 Read out slave diagnosis For the structure, see
“DP NRM_DG” (store in data area of the user Section 6.6.2; for SFC,
program) see the STEP 7 online
help system
SFC 59 Read data records of the S7 See the system and
“RD_REC” diagnosis (store in the data area of | standard functions
the user program) reference manual
SFB 52 Read data records from the DP For SFB, see the STEP 7
“RDREC” slave online help system
(system functions/system
function blocks)
SFB 54 Receive interrupts from the For SFB, see the STEP 7
“RALRM” 1) interrupt OBs online help system

(system functions/system
function blocks)

SIMATIC S5 with
IM308-C as DP master

FB192 “IM308C”

SIMATIC S5 with the
S5-95U PLC as DP
master

FB230 “S_DIAG”

Read out slave diagnosis
(store in data area of the user
program)

For the structure, see
Section 6.6.2; for FBs, see
the ET 200 Distributed I/O
System manual

1) Only with S7-400 as of V3.0 and with the CPU 318 as of V3.0

ET 200S Distributed 1/0O System
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Example of reading the slave diagnosis using FB192 “IM308C”

Here you will find an example of how to use FB 192 to read out the slave diagnosis

for a DP slave in the STEP 5 user program.

Assumptions

The following assumptions apply to this STEP 5 user program:
* The IM308-C is assigned page frames 0 to 15 (number 0 of the IM308-C) as

the DP master.

* The DP slave has the PROFIBUS address 3.

* The slave diagnosis is to be stored in DB20. However, you can also use any

other data block for this.

* The slave diagnosis consists of a maximum of 64 bytes (IM151-1 STANDARD).

STEP 5 user program

6-28

STL Description
:C DB 30
:JU FB 192
Name :IM308C
DPAD : KH F800 Default address area of the IM 308-C
IMST KY 0, 3 IM No. = 0, PROFIBUS address of DP slave = 3
FCT KS SD Function: Read slave diagnosis
GCGR KM O Not evaluated
TYPE KY 0, 20 S5 data area: DB20
STAD KF +1 Diagnostic data from data word 1
LENG KF -1 Diagnosis length joker length (all permitted
bytes)
ERR DW O Error code stored in DWO of DB30

ET 200S Distributed 1/0O System
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Example of reading the S7 diagnosis using SFC13 “DP NRM_DG”

Here you will find an example of how to use SFC13 to read out the slave diagnosis
for a DP slave in the STEP 7 user program.

Assumptions

The following assumptions apply to this STEP 7 user program:

* The diagnostic address of the ET 200S is 1022 (3FE).

* The slave diagnosis is to be stored in DB82. As of address 0.0, length 64 bytes.
* The slave diagnosis consists of a maximum 64 bytes (IM151-1 STANDARD).

STEP 7 user program

STL

Description

CALL SFC 13

REQ :=TRUE

LADDR :=W#16#3FE

RET_VAL :=MWO

RECORD :=P#DB82.DBX 0.0 BYTE 64
BUSY :=M2.0

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09

Read request

Diagnostic address of the ET 200S

RET_VAL of SFC13

Data mailbox for the diagnosis in DB82

Read operation runs over several OBl cycles
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6.6.2 Structure of the slave diagnosis

Structure of the slave diagnosis

IM151-1 STANDARD
IM151-1 FO STANDARD

IM151-1 BASIC IM151-1 HIGH FEATURE
Byte 0 Byte 0
Byte 1 Byte 1 Station statuses 1 to 3 —_—
Byte 2 Byte 2

Byte 3 |:| Byte 3 [ ] Master PROFIBUS address

Byte 4 Byte 4 High byte
Byte 5 Byte 5 Low byte

} Manufacturer ID

Module
diagnosis -

Byte 6 * Byte 6 *

Byte 8 Byte 14

Byte 9 * Byte 15 *

Module -
status

More information

Byte 15 Byte 34

Byte 17 Byte 36 diagnoses (3 bytes per
channel)

Byte 18 Byte 37 The channel-specific -

diagnosis varies from 0 to

27 bytes. This depends on

the number of

channel-specific diagnoses.

Byte 16 * Byte 35 * } 9 channel-specific

Byte 42 Byte 61

* o wk Interrupts
Up to (only 1 interrupt possible for each slave

Up to 48 bytes i i
byte 127 diagnostic frame)

*  These diagnoses can be disabled or enabled by parameter. If you disable the diagnoses, they
are removed from the diagnostic frame.

**  Only in the case of the IM151-1 HIGH FEATURE in DPV1 operation. If you disable the
interrupts, the additional area becomes available for channel-specific diagnoses.

Figure 6-21  Structure of the slave diagnosis

ET 200S Distributed 1/0O System
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Note

The length of the diagnostic message frame varies:
* Between 6 and 43 bytes in the IM151-1 BASIC

* Between 6 and 62 bytes in the IM151-1 STANDARD and IM151-1 FO
STANDARD

* Between 6 and 62 bytes in the case of the IM151-1 HIGH FEATURE in DPVO
operation and between 6 and 128 bytes in DPV1 operation (depending on the
parameter assignment).

You can find out the length of the last diagnostic message frame received in:

* STEP 7 from the RET_VAL parameter of SFC13

e STEP 5 from the ERR parameter of FB 192

ET 200S Distributed 1/0O System
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6.6.3 Station statuses 1 to 3

Definition

Station statuses 1 to 3 provide an overview of the status of a DP slave.

Station status 1

Table 6-9  Structure of station status 1 (Byte 0)

Bit Meaning

Cause/remedy

0 |1: The DP slave cannot be addressed
by the DP master.

Correct PROFIBUS address set on the DP
slave?

Bus connector connected?
Voltage at DP slave?

RS 485 repeater set correctly?
Reset carried out on DP slave?

1 | 1: The DP slave is not yet ready to ex-
change data.

Wait while the DP slave starts up.

2 | 1: The configuration data sent by the
DP master to the DP slave does not
correspond to the setup of the DP
slave.

Correct station type or correct setup of the
DP slave entered in the configuration
software?

3 | 1: External diagnosis available. (Group
diagnosis indication)

Evaluate the module diagnosis, the module
status and/or the channel-specific
diagnosis. Bit 3 is reset as soon as all the
faults have been rectified. The bit is reset
when there is a new diagnostic message in
the bytes of the diagnostics mentioned
above.

4 | 1: The required function is not suppor-
ted by the DP slave (for example,
changing the PROFIBUS address
by means of software).

Check the configuration.

5 | 1: The DP master cannot interpret the
response of the DP slave.

Check the bus setup.

6 | 1: The DP slave type does not corres-
pond to the software configuration.

Correct station type entered in the
configuration software?

7 | 1: Parameters have been assigned to
the DP slave by a different DP ma-
ster (not the one that currently has
access to the DP slave).

The bit is always 1, for example, if you
access the DP slave with the programming
device or another DP master.

The PROFIBUS address of the DP master
that assigned parameters to the DP slave is
located in the “master PROFIBUS address”
diagnostic byte.

6-32
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Station status 2

Table 6-10 Structure of station status 2 (Byte 1)

Bit

Meaning

0

1:

New parameters have to be assigned to the DP slave.

1

: A diagnostic message has been issued. The DP slave will not work until

the fault has been corrected (static diagnostic message).

: The bit is always set to “1” in the DP slave.

Response monitoring has been enabled for this DP slave.

The DP slave has received the “FREEZE” control command?).

The DP slave has received the “SYNC” control command?).

The bit is always at 0.

N o o~ DND

—_ O = = = -

: The DP slave has been disabled, that is, it has been removed from the

processing in progress.

1) The bit is updated only if another diagnostic message changes, too.

Station status 3

Table 6-11 Structure of station status 3 (Byte 2)

Bit

Meaning

Oto6

0: The bits are always at “0”.

7

1: * There are more diagnostic messages than the DP slave can
store.

* The DP master cannot enter all the diagnostic messages sent by
the DP slave in its diagnostic buffer (channel-specific diagnosis).

ET 200S Distributed 1/0O System
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6.6.4 Master PROFIBUS address

Definition

The master PROFIBUS address diagnostic byte contains the PROFIBUS address
of the DP master that:

* Assigned parameters to the DP slave and
* Has read and write access to the DP slave

The master PROFIBUS address is in byte 3 of the slave diagnosis.

6.6.5 Manufacturer ID

Definition

The manufacturer ID contains a code that describes the type of the DP slave.

Manufacturer ID

Table 6-12 Structure of the manufacturer ID (Bytes 4, 5)

Byte 4 | Byte 5 Manufacturer ID for
804 F3y | ET 200S with IM151-1 BASIC
804 6Ay | ET 200S with IM151-1 STANDARD
804 6By | ET 200S with IM151-1 FO STANDARD
804 EOy | ET 200S with IM151-1 HIGH FEATURE

ET 200S Distributed 1/0O System
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6.6.6 Module diagnosis

Definition

The module diagnosis indicates whether or not modules of the ET 200S have
errors/faults. The module diagnosis begins as of byte 6 and comprises:

* 3 bytes in the case of the IM151-1 BASIC

* 9 bytes in the case of the IM151-1 STANDARD, IM151-1 FO STANDARD, and
IM151-1 HIGH FEATURE.

Module diagnosis
The module diagnosis for the ET 200S with the IM151-1 BASIC is structured as

follows:
76 5 0 Bitno.
Byte6 |0] 1] 0] 0] 0lo0]1]1]
WJ%{—/

‘ Length of the module diagnosis
including byte 6 (= 3 bytes)
Code for module diagnosis

765 4321 0 Bitno. Events on the correspon-
Byte7 [8]7]6]5] 4] 3] 2]1| Module:1t08 féggbmggfﬁt:fe indica-
Byte8 | x| «|«|«|12[11]10[9| Module: 9to 12 Y :

* Always “0”

Figure 6-22  Structure of the module diagnosis for the ET 200S with the IM151-1 BASIC

ET 200S Distributed 1/0O System
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6.6.7

Definition

6-36

The module diagnosis for the ET 200S with the IM151-1 STANDARD, IM151-1 FO
STANDARD, and IM151-1 HIGH FEATURE is structured as follows:

Byte 6

Byte 7
Byte 8
Byte 9
Byte 10
Byte 11
Byte 12
Byte 13
Byte 14

76 5

0 Bitno.

o[ 1[ o[ o] 1/ o[ o] 1]

w./ %(—J
‘ Length of the module diagnosis

including byte 6 (= 9 bytes)
Code for module diagnosis

765 432

1

0

8/ 7/6|5| 43

2

1

16|15(14{13|12| 11

10

9

24(23|22|21|20{19

18

17

32|31/ 30 29| 28| 27|

26|

25

40[39| 38|37/ 36/35

34

33

48|47/ 46| 45| 44| 43

42

41

56|55|54|53|52| 51

50|

49

* |63|62|61/60|59

58|

57

* Always “0”

Bit no.
Module

Module:
Module:
Module:
Module:
Module:
Module:
Module:

:1t08

9to 16
17t0 24
25t0 32
33 t0 40
4110 48
49 to 56
57 to 63

Events on the correspon-
ding module are indica-
ted by set bits.

Figure 6-23  Structure of the module diagnosis for the ET 200S with the IM151-1
STANDARD, IM151-1 FO STANDARD, and IM151-1 HIGH FEATURE

Module status

The module status indicates the status of the configured modules and expands on
the module diagnosis as regards the configuration. The module status begins after

the module diagnosis and comprises:

* 7 bytes in the case of the IM151-1 BASIC

* 20 bytes in the case of the IM151-1 STANDARD IM151-1 FO STANDARD, and
IM151-1 HIGH FEATURE

ET 200S Distributed 1/0O System
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Module status
The module status for the ET 200S with the IM151-1 BASIC is structured as

follows:
7 65 0 Bitno.
Byte9 [0]ojofo|o] 1[1] 1]
R(.J%(—J
I
Length of the module status
including byte 15 (= 7 bytes)
Code for module status
7 0
Byte 10 | 82y | Status type: Module status
7 0
Byte 11 | Oy | Not applicable
Byte 12 | o4 |

Not applicable

76 54 32 10 Bitno.

Byte13 | 4 3 2 1 Modules 1 to 4
Byte 14 Modules 5 to 8
Byte 15 Modules 9 to 12

00g: Module OK; valid user data

01g: Module error; invalid user data

10g: Incorrect module; invalid user data

11g: No module (or module failure); invalid user data

Figure 6-24  Structure of the module status for the ET 200S with the IM151-1 BASIC

ET 200S Distributed 1/0O System
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6-38

The module status for the ET200S with the IM151-1 STANDARD, IM151-1 FO
STANDARD, and IM151-1 HIGH FEATURE is structured as follows:

Byte 17
Byte 18

Byte 19
Byte 20
Byte 21
Byte 22
Byte 23
Byte 24
Byte 25
Byte 26
Byte 27
Byte 28
Byte 29
Byte 30
Byte 31
Byte 32
Byte 33
Byte 34

7 65

0 Bitno.

Byte15 |0/ 0/ 0/ 1]0] 1] 0] 0]

—~

Code for module status

Length of the module status
including byte 15 (= 20 bytes)

7 0

| |

7 0

|

|

76 54 32 10

4 3 2 1
<

00g: Module OK; valid user data

01g: Module error; invalid user data

10g: Incorrect module; invalid user data

11g: No module (or module failure); invalid user data

Status type: Module status

Not applicable
Not applicable

Bit no.

Modules 1 to 4
Modules 5t0 8
Modules 9 to 12
Modules 13 t0 16
Modules 17 to 20
Modules 21 to 24
Modules 25 to 28
Modules 29 to 32
Modules 33 to 36
Modules 37 to 40
Modules 41 to 44
Modules 45 to 48
Modules 49 to 52
Modules 53 to 56
Modules 57 to 60
Modules 61 to 64

Figure 6-25 Structure of the module status for the ET 200S with the IM151-1 STANDARD,
IM151 FO STANDARD, and IM151 HIGH FEATURE

ET 200S Distributed 1/0O System
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6.6.8 Channel-specific diagnosis

Definition

The channel-specific diagnosis gives information on channel errors of modules and
expands on the module diagnosis. The channel-specific diagnosis starts after the
module status (if the parameters are preset accordingly). The maximum length is
limited by the total length of the slave diagnosis from 43/62 bytes in DPV0 mode to
128 bytes in DPV1 mode. The channel-specific diagnosis does not affect the
module status.

A maximum of 9 (in DPVO0 operation) or 15 (in DPV1 operation) channel-specific
diagnostic messages are possible (see also station status 3, bit 7).

ET 200S Distributed 1/0O System
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Channel-specific diagnosis

The channel-specific diagnosis for the ET 200S with the IM151-1 BASIC is
structured as follows:

76543210  Bino.
Byte16 [1]o] [ [ [ | [ |

—_—
000000g to 001100g: Slot of the module that supplies the
channel-specific diagnosis.

Code for channel-specific diagnosis

7654 321 0 Bit no.
Byte17 [ [ [ [ [ [ []

—
000000g to 000011g: No. of the channel that supplies the diagnosis

01g: Input channel
10g: Output channel
11g: Input/output channel

7654321 0 Bino.
Byte1s | | [ [ | [ []]

—
| Error type (see Table 6-13 to Table 6-23)
Channel  001g: Bit
type: 010g: 2 bits

011g: 4 bits

100g: Byte

101g: Word

110g: 2 words

Bytes 19 Next channel-specific diagnostic message
to 42 (assignment as for bytes 16 to 18)

Figure 6-26  Structure of the channel-specific diagnosis for the ET 200S with the IM151-1
BASIC

ET 200S Distributed 1/0O System
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The channel-specific diagnosis for the ET200S with the IM151-1 STANDARD,
IM151-1 FO STANDARD, and IM151-1 HIGH FEATURE is structured as follows:

76543210  Bino.
Byte35 [1]ol [ [ [ | | ]

R/_/
000000g to 111111g: Slot of the module that supplies the
channel-specific diagnosis.

Code for channel-specific diagnosis

7654 321 0 Bit no.
Byte36 [ | [ [ [ [ [ ]

—
000000g to 000011g: No. of the channel that supplies the diagnosis

01g: Input channel
10g: Output channel
11g: Input/output channel

76543210 Bino,
Byted7 [ [ [ [ [ [ [ []

—
| Error type (see Table 6-13 to Table 6-23)
Channel  001g: Bit
type: 010g: 2 bits

011g: 4 bits

100g: Byte

101g: Word

110g: 2 words

Bytes 38 Next channel-specific diagnostic message
to 40 (assignment as for bytes 35 to 37)

Méx. byte 61 In DPVO operation: IM151-1, IM151-1 FO STANDARD, IM151-1
HIGH FEATURE

Max. byte 127 In DPV1 operation: IM151-1 HIGH FEATURE

Figure 6-27  Structure of the channel-specific diagnosis for the ET 200S with the IM151-1
STANDARD, IM151-1 FO STANDARD, and IM151-1 HIGH FEATURE

Note

The slot of the module is coded in bits 0 to 5 of byte 16/35. The following applies:
displayed number +1 A slot of the module (0 A slot1; 1 A slot2; 3 A slot 4,
etc.)

In bits 6/7 of byte 17/36, 00g is output if a power module reports a channel-specific
diagnosis.

ET 200S Distributed 1/0O System
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Power module error types

The diagnostic message is reported on channel 0 and applies to the whole module.

Table 6-13 Power module error types

Power modules electronic Error type Meaning What to do
modules

PM-E 2448 | PM-E 17p | 10001: Sensor or load | No supply voltage, | Correct the process
VDC/ 24 VDC voltage missing or inadequate wiring. Check the
120-230 VAC | pM-E supply voltage. supply voltage.

24-48 VDC

— 18p | 10010: Fuse The fuse in the Replace the fuse.

defective power module has
tripped.

Digital electronic module error types

Table 6-14 Digital electronic module error types

Digital electronic
modules

Error type

Meaning

What to do

(In connection with
IM151-1 STANDARD, up
to
6ES7151-1AA01-0ABO
or IM151-1 FO
STANDARD, up to
6ES7151-1AB00-0ABO)

2DI 24 VDC High 1p 00001: Short circuit Short circuit of the Correct the process
Feature sensor supply. The wiring (sensor
diagnostic message | wiring).
is issued on channel
0 and applies to the
whole module.
4Dl 24 VDC High 1p 00001: Short circuit Short circuit of the Correct the process
Feature (In connection with sensor supply. The wiring (sensor
IM151-1 BASIC / diagnostic message | wiring).
IM151-1 STANDARD, as is issued on channel
of 0 and applies to the
6ES7151-1AA02-0AB0, | Whole module.
IM151-1 FO
STANDARD, as of
6ES7151-1AB01-0AB0)
or IM151-1 HIGH
FEATURE
26p | 11010: External fault

6-42

ET 200S Distributed 1/0O System

EWA-4NEB780602402-09




Commissioning and Diagnostics

Table 6-14 Digital electronic module error types, continued

Digital electronic
modules

Error type

Meaning

What to do

4Dl 24-48 VUC High | 26p | 11010: External fault Line to the actuator Correct the process
Feature interrupted. wiring.
No supply voltage, or | Correct the process
inadequate supply wiring. Check the
voltage. supply voltage.
Fuse triggered. Replace the fuse.
2D0 24 VDC/0.5 A 1p 00001: Short circuit Short circuit of the Correct the process
High Feature actuator supply to wiring.
2DO0 24 VDC/2 A High ground.
Feature 6p 00110: Open circuit Line to the actuator
interrupted.
4DI NAMUR 1p 00001: Short circuit Short circuit on the Correct the process
signal line to the wiring.
sensor.
Sensor is defective. Replace the sensor.
Wrong sensor type Correct the
parameterized. parameter
assignment.
Load impedance too | Use a sensor with
low. increased
impedance.
6p 00110: Open circuit Signal line to a Correct the process
sensor interrupted. wiring.
Sensor is defective. Replace the sensor.
Wrong sensor type Correct the
parameterized. parameter
assignment.
Load impedance too | Use a sensor with
low. increased
impedance.
9 01001: Error Internal module error | Replace the
occurred. module.
Sensor signal flutters. | Eliminate
cause.
16p | 10000: Parameter Parameter Correct the
assignment error assignment error. parameter
assignment.
26p | 11010: External fault Sensor error. Replace the sensor.

Changeover contact
error.

Correct the process
wiring.

ET 200S Distributed 1/0O System
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Analog input module error types

Table 6-15 Analog input module error types

limit violation

overrange.

Analog input modules Error type Meaning What to do
2AIU | 2AIU 2AITC 16p | 10000: Module cannot use the | Correct the
High Standard Standard Parameter parameter for the configuration
Speed | oAl U High 2AI TC assignment channel: (compare actual

Feature High error Inserted module does | @nd desired
oAl | 2WIRE | Feature not match the one configuration).
Standard configured. Correct the
oAl | 2WIRE Parameter assignment | Parameter
High Speed error. assignment
(parameter
2Al I 4WIRE assignment of
Standard wire break
2Al | 2/4WIRE diagnosis only
High Feature with the
2AI 1 4WIRE permitted
High Speed measuring
2AlI RTD ranges).
Standard 9 01001: Error Internal module error | Replace the
oAl RTD Hiah has occurred module.
Feature 9 (diagnostic message
on channel 0 applies
to the whole module).
7D 00111: Upper Value is above the Correct the

module/actuator
match.

8p 01000: Lower

Value is below the

Correct the

limit violation underrange. module/actuator
match.
— 6p 00110: Wire Line to the sensor Correct the
break interrupted. process wiring.
— — 21p | 10101: Error on the reference | Check the
Reference channel reference
channel error module (2Al

RTD Standard).

1) Inthe case of the 2Al RTD High Feature, a wire break is reported for the measuring and constant-current

lines of the sensor.
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Analog output module error types

Table 6-16 Analog output module error types

Analog output Error type Meaning What to do
modules
2A0 U 2A0 | 16p | 10000: Module cannot use the Correct the configuration
Standard | Standard Parameter parameter for the channel: (compare actual and
2A0 U 2A0 | assignment Inserted module does not desired configuration).
High High error match the one configured. Correct the parameter
Feature | Feature Parameter assignment error. | 8SSignment (parameter

assignment of wire break
diagnosis only with the
permitted measuring
ranges).

9 01001: Error Internal module error has Replace the module.
occurred (diagnostic
message on channel 0
applies to the whole

module).
— 1p 00001: Short Short circuit of the actuator | Correct the process wiring.
circuit supply.

— 2A0 | 6p 00110: Open Line to the actuator Correct the process wiring.
Standard circuit interrupted.
2A0 |
High
Feature

1SSI

Table 6-17 1SSl
Error type Meaning What to do

1p 00001: Short circuit Short circuit of the supply to the Correct the process wiring.

absolute position encoder.

9 01001: Error Internal module error occurred. Replace the module.

Load voltage from the power
module is too low. Correct the process wiring.
Check the load voltage.

16p | 10000: Parameter Parameters have not been Adjust the parameter
assignment error assigned to the module. assignment.
26p | 11010: External fault Start/stop bit error (absolute Replace the sensor; correct the
position encoder error): Wire process wiring.
break in the sensor cable or Correct the parameter
sensor cable is not connected. assignment.

Sensor type, transmission rate,
and monoflop time do not
correspond to the sensor
connected; programmable
sensors do not correspond to the
settings on the 1SSI EM. Sensor
is defective or there are faults.
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1Count 24V/100kHz

Table 6-18 1Count 24V/100kHz

Error type

Meaning

What to do

1p 00001: Short circuit

Short circuit of the sensor
supply or the actuator.

Check the wiring to the sensor.
Correct the process wiring.

5p 00101: Temperature rise

Digital output is overloaded.

Correct the process wiring.

6p 00110: Open circuit

Line to the actuator interrupted.

Correct the process wiring.

9p 01001: Error

Internal module error occurred.

Load voltage from the power
module is too low.

Replace the module.

Correct the process wiring.
Check the load voltage.

16p | 10000: Parameter

Parameters have not been

Adjust the parameter

assignment error assigned to the module. assignment.
1Count 5V/500kHz
Table 6-19 1Count 5V/500kHz
Error type Meaning What to do

1p 00001: Short circuit

Short circuit of the sensor
supply or the actuator.

Check the wiring to the sensor.
Correct the process wiring.

5p 00101: Temperature rise

Digital output is overloaded.

Correct the process wiring.

6p 00110: Open circuit

Line to the actuator interrupted.

Correct the process wiring.

9p 01001: Error

Internal module error occurred.

Replace the module.

16p | 10000: Parameter
assignment error

Parameters have not been
assigned to the module.

Adjust the parameter
assignment.

26p | 11010: External fault

Wire break/short circuit of the

Correct the parameter

5V sensor signals: assignment.
A /A, B,/B,N, /N,
1STEP 5V/204kHz
Table 6-20 EM 1STEP 5V/204kHz
Error type Meaning What to do
1p 00001: Short circuit Short circuit of the sensor Check the wiring to the

supply.

switches. Correct the process
wiring.

9p 01001: Error

Internal module error occurred.

Replace the module.

16p | 10000: Parameter
assignment error

Parameters have not been
assigned to the module.

Adjust the parameter
assignment.
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2PULSE

Table 6-21 2PULSE

Error type Meaning What to do
1p 00001: Short circuit Short circuit of the sensor Check the wiring to the
supply or the actuator. momentary-contact switches
and the actuators. Correct the
process wiring.
9 01001: Error Internal module error occurred. | Replace the module.
16p | 10000: Parameter Parameters have not been Adjust the parameter

assignment error

assigned to the module.

assignment.

1POS INC/Digital, 1POS SSI/Digital, 1POS INC/Analog, 1POS SSl/Analog

Table 6-22 1POS INC/Digital, 1POS SSI/Digital, 1POS INC/Analog, 1POS SSI/Analog

Error type Meaning What to do
1p 00001: Short circuit Short circuit of the sensor Check the wiring to the sensor.
supply. Correct the process wiring.
16p | 10000: Parameter Parameters have not been Adjust the parameter
assignment error assigned to the module. assignment.
17p | 10001: Load voltage 2L+ Only applies to the 1POS Correct the process wiring.
missing INC/Digital and 1POS Check the supply voltage.
SSlI/Digital:
No supply voltage, or
inadequate supply voltage
26p | 11010: External fault Wire break/short circuit of the Correct the process wiring.

sensor signals:

Wire break in the sensor cable
or sensor cable is not
connected.

Sensor is defective or there are
faults.

Sensor type, transmission rate,
and monoflop time do not
correspond to the sensor
connected; programmable
sensors do not correspond to
the settings on the module.

Correct the parameter
assignment.

Replace the sensor.
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1S1 3964/ASCIl, 1Sl Modbus/USS serial interface module

Table 6-23 1Sl 3964/ASCII, 1SI Modbus/USS

Error type Meaning What to do
6p 00110: Open circuit Wire broken or disconnected. Check the wiring to the
terminals. Check the cable to
the partner.
7D 00111: Upper limit violation Buffer overflow; message The P_RCV FB must be called
length overflow more frequently.
8p 01000: Lower limit violation Message with a length of 0 Check why the communication
sent’) partner is sending frames
without user data.
9 01001: Error Internal module error occurred. | Replace the module.
16p | 10000: Parameter Parameters have not been Correct the parameter
assignment error assigned to the module. assignment.
22p | 10110: Message error Frame error, parity error Check the communication
settings.

1) EM 1SI: only with 3964(R)
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4 1Q-SENSE

Table 6-24 4 IQ-SENSE

Alignment tool is active.

Error type Meaning What to do

1p 00001: Short circuit Short circuit of the lines Check the wiring to the sensor.
between the electronic module | Correct the process wiring.
and sensor

6p 00110: Open circuit Line to the actuator interrupted. | Correct the process wiring.
No sensor connected. Connect the sensor.
Sensor does not respond. Replace the fuse.

8p 01000: Lower limit violation Maintenance requirement Adjust the reflex sensor.
(signal quality < 130 %, excess | Glean the optical system.
gain), sensor-dependent

9p 01001: Error Communication error between | Replace the electronic module
the electronic module and or the sensor.
sensor Check the wiring.

16p | 10000: Parameter Parameter assignment error. Adjust the parameter

assignment error assignment.
Inserted module does not Correct the configuration
match the one configured. (compare actual and desired
configuration).

Teach-in error (a new value Repeat teach-in.
could not be
determined/obtained)
Inserted sensor does not match | Correct the configuration, or
configured sensor. insert a different sensor type.

26p | 11010: External fault Excess gain lower limit violated | Adjust the reflex sensor.
(signal quality < 110 %) or Clean the optical system.
sensor error, sensor-dependent

Replace the sensor.
27p | 11011: Unclear error Teach-in process running. Terminate the teach-in process.

Terminate the alignment tool.

ET 200S Distributed 1/0O System
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6.6.9 Interrupts

Definition

The interrupt section of the slave diagnosis provides information on the interrupt
type and the cause that led to the triggering of the interrupt. The interrupt section
consists of a maximum of 48 bytes.

Position in the diagnostic frame

The interrupt section comes after the channel-specific diagnosis (only in the case
of the IM151-1 HIGH FEATURE in DPV1 operation)

Example: If there are 3 channel-specific diagnoses, the interrupt section begins as
of byte 44.

Data records

The diagnostic data of a module can be up to 44 bytes in length and is located in
data records 0 and 1:

» Data record 0 contains 4 bytes of diagnostic data describing the current status
of a programmable logic controller. Data record 0 (DS0) is part of the header
information of OB82 (local data bytes 8 to 11).

» Data record 1 contains the 4 bytes of diagnostic data that is also contained in
data record 0 and, in addition, up to 40 bytes of module-specific diagnostic
data.

You can read out data records 0 and 1 (DS0 and DS1) by means of SFC59
“‘RD_REC".

Contents
The contents of the interrupt function depend on the interrupt type:

* In the case of diagnostic interrupts, diagnostic data record 1 (44 bytes) is sent
as the interrupt status information (as of byte x+4).

* In the case of hardware interrupts, the interrupt status information is 4 bytes in
length.

* In the case of insert/fremove-module interrupts, the interrupt information is 5
bytes in length.

ET 200S Distributed 1/0O System
6-50 EWA-4NEB780602402-09



Commissioning and Diagnostics

Interrupts

The interrupt section for the ET 2008S is structured as follows:

76543210
Byte x [ojo] o[ 1]o] 0] 0] O]
I

Length of the interrupt section incl. byte x (= max. 48 bytes)

Code for device-specific diagnosis

76543210
Bytex+1 o] [ [ [ [ ][] ]

|
|
Interrupt type
0000001 g: Diagnostic interrupt
0000010g: Hardware interrupt
0000011g: Remove-module interrupt
0000100g: Insert-module interrupt

76543210
Bytex+2 | | | [ [ | | | | Slotnumber

I
00: IM151-1 HIGH FEATURE supplies interrupt
01 to 63: Slot of the module supplying interrupt

76543210
Bytex+3 | | [ | [ [of [ |

%/_JH_/

Interrupt sequence 00g: Hardware, removal, or insertion interrupt
number (1 to 31) 01g: There is at least one error

10g: Outgoing error

11g: Reserved

Byte x+4 to... ... byte x+43 ... byte x+7 ... byte x+8
Diagnostic data Hardware Insert/remove-mo
(contents of data interrupt data dule interrupt data
record 1)

Figure 6-28  Structure of the interrupt status of the interrupt section
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Diagnostic interrupt, byte x+4 to x+7

76543210

Incoming diagnosis: 1101
Bytex+4 [o[oo[o] | [ [ | Outgoing diagnosis: 0000g

Module problem (i.e. error detected)
Internal error in module
External fault: module can no longer be addressed

Channel error in module

76543210
Bytex+5 [ofo] [ [ | [ ] ]

H_J

Module class:

0100g for the IM151-1 HIGH FEATURE

1001 for the digital electronic module: as of byte x+8
0101 for the analog electronic module: as of byte x+8
1000g for the process-related module: as of byte x+8
1101g for the power module: as of byte x+8

Channel information available (always “1”)
User information available (always “0”)

7 0
Byte x+6 | | Always “0”

7 0
Byte x+7 | | Always “0”

Figure 6-29  Structure of bytes x+4 to x+7 for diagnostic interrupt

ET 200S Distributed 1/0O System
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Diagnostic interrupt of the modules

76543210

Bytex+8 [0 [ [ [ [ | [ |
|

Channel type

7By: Input channel

7Ch: Output channel

7Dn: Process-related module, motor starter, power module, fail-safe module
Byte x+9 | | | | | | | | | Length of the channel-specific diagnosis
Byte x+10 | | | | | | | | | Number of channels per module
Bytex+11 [ [ [ [ [ [ [ | |

‘ | Diagnostic event on channel 0 of the module
Diagnostic event on channel 1 of the module
Diagnostic event on channel 2 of the module
Diagnostic event on channel 3 of the module

Bytex+12 | 7|6] 5/ 4] 3] 2] 1] 0]
| Short circuit
Overload
Temperature rise
Open circuit
Upper limit violation

Byte x+13 [15[14[13[12[11[1q 9] 8]

| Lower limit violation
Error

Byte x+14 [23P2[21[20[19[18[17[16]

| Parameter assignment error
Sensor or load voltage missing
Fuse defect
Communication problem
Reference channel error
Message error

Byte x+15 [31[30[29[28|27]26[25(24]

| Actuator shutdown
Safety-related shutdown
External fault

Unclear error

Byte x+16 to x+19 Error type on channel 1: See byte x+12 to x+15
Byte x+20 to x+23 Error type on channel 2: See byte x+12 to x+15
Byte x+24 to x+27 Error type on channel 3: See byte x+12 to x+15

Figure 6-30 Structure as of byte x+8 for diagnostic frame
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Example of a diagnostic interrupt

6-54

Example:
The 4Dl electronic module reports the “short circuit” diagnostic interrupt on channel 2.

76543210
Byte x [o[o]o[1]1]0] 1] 1]
H_/

I
Length of the interrupt section = 27 bytes

76543210
Bytex+1 | 0/0[0[0]0]0[0] 1]

Diagnostic interrupt

76543210
Bytex+2 | 0[/0|0[0][1]0]1]0]
H_J

I
Slot number 10

76543210
Bytex+3 |0/0[0[0[1]0[0] 1]

There is at least 1 error

Interrupt sequence number = 1

76543210
Bytex+4 | 0[0] 0/0]1]0]0] 0]
I

Channel error

76543210
Bytex+5 |0[0|O[1[1[1]1]1]
—

|

Digital electronic module

Channel information available

Byte x+6 and x+7 always “0”

Figure 6-31 Example of a diagnostic interrupt
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76543210
Bytex+8 |0[1] 1[1][1][0]1]1]
H—/

I

Input channel = 7By

76543210
Bytex+9 |0/0] 1/0][0]0]0] 0]
H—/

I

Length of the channel-specific diagnosis = 32 bits

76543210
Byte x+10 | 0/ 0] o[ 0] 0] 1] 0] 0]
g(_J

I

Number of channels per module = 4
76543210
Byte x+11 | 0/0] 0/ 0] 0] 1] 0] 0]

Diagnostic event on channel 2

Byte x+12 to x+15 “0” (channel 0)

Byte x+16 to x+19 “0” (channel 1)

76543210
Byte x+20 | 0[0[ 0[0[0]0]1] 0]

Bit x+20.1 = error type 1 on channel 2 = short circuit

Byte x+21 to x+23 “0” (channel 2)

Byte x+24 to x+27 “0” (channel 3)

Figure 6-32 Example of a diagnostic interrupt (continued)
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Hardware interrupt of digital input modules

76543210
Bytex+4 | | [ [ | [ ] ] ]

Rising edge on channel 0

Rising edge on channel 1
Rising edge on channel 2
Rising edge on channel 3

Byte x+5, x+6 and x+7 always 00y

Figure 6-33  Structure as of Byte x+4 for hardware interrupt (digital input)

Hardware interrupt of analog input modules

76543210

Bytex+4 [ | [ [ [ [ | | |
|
Lower limit value violated: Channel 0
Upper limit value violated: Channel 1
76543210
Bytex+5 | | [ [ [ [ | | |

Lower limit value violated: Channel 0

Upper limit value violated: Channel 1

Bytes x+6 and x+7 always 00y

Figure 6-34  Structure as of byte x+4 and byte x+5 for hardware interrupt (analog input)
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Insert/remove-module interrupt

Byte x+4
Byte x+5 } Not applicable
Byte x+6
SKF
76543210 . ID (STEP 7)
Bytex+7 | | | | | [ [ [ ] TypeID of the module; high byte
Bytex+8 | | | | [ | | [ | TypelD of the module; low byte

Legend: Type ID of a removed module: 8FC0Oy (unoccupied slot)

Figure 6-35 Structure as of byte x+4 for insert/remove-module interrupt

Byte x+4 to x+8 contains the ID of the module that has been removed or inserted.

The interrupt type in byte x+1 indicates whether the modules have been removed
or inserted (see Figure 6-28).

ET 200S Distributed 1/0O System
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6.6.10 Diagnostics in the case of invalid ET 200S configuration states

Invalid configuration states

The following invalid configuration states of the ET 200S lead to station failure of
the ET 200S or prevent entry into data interchange. These responses occur
irrespective of whether the IM parameters “Operation at Preset <> Actual
Configuration”, “Replacement of Modules during Operation”, and “Startup when
Expected <> Actual Configuration” have been enabled.

* Two missing modules

* Terminating module missing

* Number of modules exceeds the maximum configuration

* Module missing in slot 1 (in the case of the IM151-1 STANDARD,
6ES7151-1AA00-0ABO)

* Faulty backplane bus (for example, terminal module is defective)

Note

As of IM151-1 BASIC/IM151-1 STANDARD (6ES7151-1AA01-0ABO0), IM151-1 FO
STANDARD, and IM151-1 HIGH FEATURE: If one module is missing (gap) and
the ET 200S is switched on, the station will not start up (see diagnosis below).

Diagnostics

The following diagnosis indicates all the invalid configuration states:

Interface module

Module diagnosis

Module status

IM151-1 FO STANDARD

IM151-1 HIGH FEATURE All 63 bits set 01g: “Module error; invalid user data” for all
63 modules
IM151-1 BASIC All 12 bits set ® 01g: “Module error; invalid user data” for
all modules (slots) until the cause of the
IM151-1 STANDARD All 63 bits set error is found

11g5: “No module; invalid user data” once
the cause of the error is found
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General Technical Specifications 7

What are general technical specifications?

The general technical specifications comprise the standards and test specifications
with which the ET 200S distributed I/O system complies, as well as the criteria on
the basis of which the ET 200S distributed I/O system was tested.

Chapter overview

Section Description Page
7.1 Standards, certificates, and approvals 7-2
7.2 Electromagnetic compatibility, shipping and storage conditions 7-6
7.3 Mechanical and climatic environmental conditions 7-8
7.4 Information on insulation testing, safety class, degree of protection, and | |7-10

rated voltage of the ET 200S
7.5 Use of the ET 200S in a zone 2 hazardous area 7-11
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7.1 Standards, certificates, and approvals

CE Mark of Conformity

The ET 200S distributed I/O system meets the requirements and protection
objectives of the following EC Directives and complies with the harmonized
European Standards (EN) for programmable logic controllers published in the
Official Gazettes of the European Community:

» 73/23/EEC “Electrical Equipment for Use within Fixed Voltage Ranges”
(Low-Voltage Directive)

» 89/336/EEC “Electromagnetic Compatibility” (EMC Directive)

* 94/9/EC “Equipment and protective systems intended for use in potentially
explosive atmospheres” (Guidelines for Explosion Protection)

The EC declarations of conformity are kept
available for the responsible authorities at the following address:

Siemens Aktiengesellschaft
Automation and Drives
A&D AS RD4

Postfach 1963

D-92209 Amberg, Germany

ET 200S Distributed 1/0O System
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UL Recognition
Underwriters Laboratories Inc. in accordance with
UL 508 (Industrial Control Equipment)
CSA Mark of Conformity

Canadian Standards Association in accordance with
P® « (C22.2 No. 142 (Process Control Equipment)

L/

or

Underwriters Laboratories Inc. in accordance with
u e UL 508 (Industrial Control Equipment)
C\® I- US . csAac22.2No. 142 (Process Control Equipment)
or

u Underwriters Laboratories Inc. in accordance with
H US . uLsos (Industrial Control Equipment)
HAZ. LOC. ° CSA C22.2 No. 142 (Process Control Equipment)
e UL 1604 (Hazardous Location)

e (CSA-213 (Hazardous Location)

APPROVED for use in
Class I, Division 2, Group A, B, C, D Tx;
Class |, Zone 2, Group IIC Tx

The ET 200S motor starters do not have a cULuUs for HAZ. LOC. approval.

Note

You can find the currently valid certificates and approvals on the type plate of each
module.

ET 200S Distributed 1/0O System
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FM Approval

Factory Mutual Research (FM) in accordance with
Approval Standard Class Number 3611, 3600, 3810
APPROVED for use in

Class I, Division 2, Group A, B, C, D Tx;

Class |, Zone 2, Group IIC Tx

APPROVED

The ET 200S motor starters do not have FM approval. All the other modules
of the ET 200S have FM approval.

In accordance with EN 50021 (Electrical apparatus for potentially explosive

atmospheres; Type of protection “n”)

@ 113 GEExnAIll T4.T5

Identification for Australia

The ET 200S Distributed 1/O System fulfills the requirements of
AS/NZS 2064 (Class A).

IEC 61131

The ET 200S distributed 1/O system fulfills the requirements and criteria of
IEC 61131-2 (programmable logic controllers, Part 2: equipment requirements and
tests).

PROFIBUS Standard

The ET 200S distributed I/O system is based on the
IEC 61784-1:2002 Ed1 CP 3/1.

Shipbuilding Approval
Classifying organizations:
* ABS (American Bureau of Shipping)
* BV (Bureau Veritas)
* DNV (Det Norske Veritas)
* GL (Germanischer Lloyd)
* LRS (Lloyds Register of Shipping)
* Class NK (Nippon Kaiji Kyokai)

ET 200S Distributed 1/0O System
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Use in industry
SIMATIC products designed for use in industry.

Table 7-1  Use in industry

Area of application Requirement for

Emitted interference Interference
immunity

Industry EN 50081-2 : 1993 EN 50082-2 : 1995

Use in residential areas

If you use the ET 200S in residential areas, you must adhere to limit value class B
in accordance with EN 55011 regarding the emission of radio interference.

Suitable measures to achieve a level of radio interference corresponding to limit
value class B are:

* Installation of the ET 200S in grounded switch cabinets/switch boxes

» Use of filters in supply lines

ii Warning
Personal injury and material damage may be incurred.

Personal injury and material damage may be incurred in hazardous areas if you
disconnect plug-in connections while the ET 200S distributed 1/O device is in
operation.

Always deenergize the ET 200S in hazardous areas before disconnecting plug-in
connections.

ET 200S Distributed 1/0O System
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7.2

Definition

Electromagnetic compatibility, shipping and storage

conditions

Electromagnetic compatibility is the capability of an electrical device to function
satisfactorily in its electromagnetic environment without interfering with this

environment.

The ET 200S distributed 1/O system also meets the requirements of the European
Union’s EMC legislation. A requirement for this is that the ET 200S distributed 1/O
system meets the specifications and directives concerning electrical installation.

Pulse-shaped interference

The following table shows the electromagnetic compatibility of the ET 200S
distributed 1/0 system when confronted with pulse-shaped interference.

Pulse-shaped interference Tested with Corresponds to
severity
Electrostatic discharge 8 kV 3 (air discharge)
to IEC 61000-4-2 4 kV 2 (contact discharge)
Burst pulses (rapid, transient interference) 2 kV (supply line) 3
to
IEC 61000-4-4. 2 kV (signal line) 3

Surge to IEC 61000-4-5

Network description)

Only with lightning conductors
(see the DP master manual and the SIMATIC NET PROFIBUS

* Asymmetrical interconnection

* Symmetrical interconnection

2 kV (supply line)
2 kV (signal line/
data line)

1 kV (supply line)
1 kV (signal line/
data line)

Sine-shaped interference

The following table shows the electromagnetic compatibility of the ET 200S
distributed 1/0O system when confronted with sinusoidal interference.

RF irradiation to IEC 61000-4-3
electromagnetic RF field

Amplitude-modulated

Pulse-modulated

RF coupling to
IEC 61000-4-6

80 MHz to 1000 MHz

900 MHz +5 MHz

0.15 MHz to 80 MHz

10V/m

10 Vims unmodulated

80% AM (1 kHz)

50% ED

80% AM (1 kHz)

200 Hz repetition frequency

150 Q source impedance

ET 200S Distributed 1/0O System
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Emission of radio interference

Emitted interference of electromagnetic fields to EN 55011: Limit value class A,
group 1 (measured at a distance of 10 m).

Frequency

Emitted interference

From 30 MHz to 230 MHz

<40 dB (uwW/m)Q

From 230 MHz to 1000 MHz

<47 dB (uwW/m)Q

Shipping and storage conditions

The ET 200S distributed 1/O system exceeds the requirements of IEC 61131-2 as
regards shipping and storage conditions. The following specifications apply to
modules shipped or stored in their original packaging.

Type of condition

Permitted range

Free fall =1m
Temperature From—-40°Cto+70°C
Temperature variation 20 K/h

Air pressure

From 1080 hPa to 660 hPa (corresponds to
an altitude of -1000 m to 3500 m)

Relative humidity

From 5 % to 95 %, without condensation

ET 200S Distributed 1/0O System
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7.3 Mechanical and climatic environmental conditions

Climatic environmental conditions
The following climatic environmental conditions apply:

Environmental conditions | Operating ranges Remarks
Temperature From 0 to 60°C For horizontal installation
From 0 to 40°C For all other mounting positions
From 0to 55 °C For vertical installation
(see the restrictions below)*
Temperature variation 10 K/h
Relative humidity From 15 % to maximum 95 % Without condensation
Air pressure From 1080 hPa to 795 hPa Corresponds to an altitude of
-1000 m to 2000 m
Contaminant concentration Test:
S05: < 0.5 ppm; 10 ppm; 4 days
Rel. humidity < 60 %, no moisture con-
densation
H»S: < 0.1 ppm; 1 ppm; 4 days
Rel. humidity < 60 %, no moisture con-
densation

* Restrictions for the operating range of 0 to 55 °C in a vertical position

The operating range of 0 to 55 °C in a vertical installation position is only permitted
for the following modules:

* IM151-1 STANDARD: 6ES7151-1AA02-0ABO

* PM-E 24 VDC: 6ES7138-4CA00-0AAQ

* 2DI 24 VDC Standard: 6ES7131-4BB00-0AAQ

* 2Dl 24 VDC High Feature: 6ES7131-4BB00-0AB0

* 4Dl 24 VDC Standard: 6ES7131-4BD00-0AA0

* 4Dl 24 VDC High Feature: 6ES7131-4BD00-0AB0

* 2DO 24 VDC/0.5 A Standard: 6ES7132-4BB00-0AA0

* 2DO0 24 VDC/0.5 A High Feature: 6ES7132-4BB00-0AB0
* 4DO0 24 VDC/0.5 A: 6ES7132-4BD00-0AA0

» 2DO0 24 VDC/2 A Standard: 6ES7132-4BB30-0AA0

* 2DO0 24 VDC/2 A High Feature: 6ES7132-4BB30-0AB0

* 4DO0 24 VDC/2 A Standard: 6ES7132-4BD30-0AA0

* 2RO NO 24120 VDC/5 A, 24-230 VAC/5 A: 6ES7132-4HB00-0ABO

ET 200S Distributed 1/0O System
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Note

All of the supply and load voltages of the ET 200S must not exceed 24 VDC. This
voltage limit must be enforced.

Mechanical environmental conditions

The mechanical environmental conditions are shown in the following table in the
form of sinusoidal oscillations.

ET 200S modules Frequency Permanent Occasional
range
Everything except motor star- | 10 < f < 58 Hz | 0.15 mm amplitude 0.35 mm amplitude
ters
58 = f = 150 Hz | 2 g constant acceleration | 5 g constant acceleration

Testing mechanical environmental conditions

The following table provides information on the type and extent of tests of
mechanical environmental conditions.

Test for ... | Test Standard Terminal modules and electronic modules

Oscillations | Oscillation test in | Oscillation type: frequency sweeps with a rate of change of 1 octave
accordance with | per minute.

|IEC 60068-2-6 10 Hz < f < 58 Hz, constant amplitude 0.35 mm

58 Hz < f = 150 Hz, constant acceleration 5 g

Oscillation time: 20 frequency sweeps per axis on all of the three per-
pendicular axes

Shock Shock test to Type of shock: half sine

IEC 60068-2-27 | Force of shock: 15 g peak value, 11 ms duration

Direction of shock: 3 shocks per +/— direction in all of the three perpen-
dicular axes

Repetitive Shock test to Type of shock: half sine

shock |IEC 60068-29 Force of shock: 25 g peak value, 6 ms duration

Direction of shock: 1000 shocks per +/— direction in all of the three per-
pendicular axes

ET 200S Distributed 1/0O System
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7.4 Information on insulation testing, safety class, degree
of protection, and rated voltage of the ET 200S

Test voltage

Insulation strength is demonstrated in the type test with the following test voltage in
accordance with IEC 61131-2:

Circuits with a rated voltage of U to | Test voltage
other circuits or ground

<50V 500 VDC
<150V 2500 VDC
<250V 4000 VDC

Pollution severity/overvoltage category in accordance with IEC 61131
* Pollution severity 2
* Overvoltage category
— When Uy = 120/ 230 VAC: 1lI
— When Uy =24 VDC:

Safety class
Safety class | to IEC 60536

IP 20 degree of protection

IP 20 protection in accordance with IEC 60529 for all ET 200S modules, which
means:

* Protection against contact with standard test probes
* Protection against foreign bodies with a diameter greater than 12.5 mm

* No special protection against water

ET 200S Distributed 1/0O System
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Rated voltage for operation

The ET 200S distributed 1/0O system works with the rated voltage and
corresponding tolerances specified in the following table.

ET 200S modules Rated voltage Tolerance range
Everything except 24 VDC 20.4t028.8VDC ")
motor starters 18.5 0 30.2 VDC 2
120 VAC 93 VAC to 132 VAC (47 Hz to
63 Hz)
230 VAC 187 VAC to 264 VAC (47 Hz to
63 Hz)

1) Static value: Created as functional extra-low voltage with safe electrical
isolation to IEC 60364-4-41

2) Dynamic value: Including ripple at three-phase bridge rectification

7.5 Use of the ET 200S in a zone 2 hazardous area

You will find important information in the following languages in the chapters listed

below.

Chapter overview

Section

Description

7.5.1

Use of the ET 200S in a zone 2 hazardous area

7.5.2

Use of the ET 200S in a zone 2 hazardous area

7.5.3

Utilisation de I'ET 200S dans un environnement a risque d’explosion en zone 2

7.5.4

Aplicacion del ET 200S en areas con peligro de explosién, zona 2

7.5.5

Impiego dell’ET 200S nell’area a pericolo di esplosione zona 2

7.5.6

Gebruik van de ET 200S in het explosieve gebied zone 2

7.5.7

Brug af ET 200S i det eksplosionsfarlige omrade zone 2

7.5.8

ET 200S:n kéyttd rajahdysvaarannetuilla alueilla, vyéhyke 2

7.5.9

Anvéndning av ET 200S i explosionsriskomrade zon 2

| 17.5.10

Uso do ET 200S em éarea exposta ao perigo de explosao, zona 2

7.5.11

Xpnon mg ovoKeung ET 200S ok ...

ET 200S Distributed 1/0O System
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7.5.1 Einsatz des ET 200S im explosionsgefahrdeten
Bereich Zone 2

Zone 2

Explosionsgefahrdete Bereiche werden in Zonen eingeteilt. Die Zonen werden
nach der Wahrscheinlichkeit des Vorhandenseins einer explosionsfahigen
Atmosphéare unterschieden.

Zone Explosionsgefahr Beispiel
2 explosive Gasatmosphére Bereiche um Flanschverbindungen mit Flach-
tritt nur selten und kurzzeitig | dichtungen bei Rohrleitungen in geschlossenen
auf R&aumen
sicherer | nein » aufBerhalb der Zone 2
Bereich < Standardanwendungen von dezentraler
Peripherie

Nachfolgend finden Sie wichtige Hinweise fur die Installation des Dezentralen
Peripheriesystems ET 200S im explosionsgeféahrdeten Bereich.

Weitere Informationen
Weitere Informationen zum ET 200S und zu den verschiedenen Modulen finden
Sie im Handbuch.

Fertigungsort

Siemens AG, Bereich A&D
Werner-von-Siemens-Straf3e 50
92224 Amberg

Germany

Zulassung

@ 13G  EExnAllT4.T5 nach EN 50021 : 1999
Prifnummer: KEMA 01ATEX1238 X

Hinweis

Module mit der Zulassung @ 113G EExXnAIlT4..T5 durfen nur in Dezentrale
Peripheriesysteme ET 200S der Geratekategorie 3 eingesetzt werden.

ET 200S Distributed 1/0O System
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Instandhaltung

Fir eine Reparatur muss das betroffene Modul an den Fertigungsort geschickt
werden. Nur dort darf die Reparatur durchgefiihrt werden.

Besondere Bedingungen

1. Das Dezentrale Peripheriesystem ET 200S muss in einen Schaltschrank oder
ein metallisches Gehause eingebaut werden. Diese mussen mindestens die
Schutzart IP 54 (nach EN 60529) gewahrleisten. Dabei sind die
Umgebungsbedingungen zu beriicksichtigen, in denen das System installiert
wird. Fur das Gehause muss eine Herstellererklarung fur Zone 2 vorliegen
(geméan EN 50021).

2. Wenn am Kabel bzw. an der Kabeleinfihrung dieses Gehauses unter Betriebs-
bedingungen eine Temperatur > 70 °C erreicht wird oder wenn unter Betriebs-
bedingungen die Temperatur an der Aderverzweigung > 80 °C sein kann,
mussen die Temperatureigenschaften der Kabel mit den tatséachlich
gemessenen Temperaturen Ubereinstimmen.

3. Die eingesetzten Kabeleinfilhrungen missen der geforderten IP-Schutzart und
dem Abschnitt 7.2 (gemaf? EN 50021) entsprechen.

4. Alle Gerate, einschlie3lich Schalter etc., die an den Ein- und Ausgangen von
ET 200S-Systemen angeschlossen werden, mussen fir den Explosionsschutz
Typ EEx nA oder EEx nC genehmigt sein.

5. Es mussen MalRnahmen getroffen werden, dass die Nennspannung durch
Transienten um nicht mehr als 40 % Uberschritten werden kann.

6. Umgebungstemperaturbereich: 0° C bis 60° C

7. Innerhalb des Gehauses ist an einem nach dem Offnen gut sichtbaren Platz ein
Schild mit folgender Warnung anzubringen:
Warnung
Das Gehéause darf nur kurze Zeit gedffnet werden, z. B. fur visuelle Diagnose.
Betétigen Sie dabei keine Schalter, ziehen oder stecken keine Module und
trennen keine elektrischen Leitungen (Steckverbindungen).
Diese Warnung kann unberiicksichtigt bleiben, wenn bekannt ist, dass keine
explosionsgefahrdete Atmosphére herrscht.

Liste der zugelassenen Module

Die Liste mit den zugelassenen Modulen finden Sie im Internet:
http://ww4. ad. si enens. de/ vi ew cs/
unter der Beitrags-I1D 13702947.

ET 200S Distributed 1/0O System
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7.5.2 Useofthe ET 200S in a Zone 2 Hazardous Area

Zone 2

Hazardous areas are divided up into zones. The zones are distinguished according
to the probability of the existence of an explosive atmosphere.

Zone Explosion Hazard Example
2 Explosive gas atmosphere occurs | Areas around flange joints with flat gaskets
only seldom and for a short time | in pipes in enclosed spaces
Safe No » Outside zone 2
area » Standard distributed 1/0O applications

Below you will find important information on the installation of the ET 200S
distributed 1/O device in a hazardous area.

Further Information

You will find further information on the ET 200S and the various modules in the
manual.
Production Location

Siemens AG, Bereich A&D
Werner-von-Siemens-Strafie 50
92224 Amberg

Germany

Certification

@ 113G EEXnAIllT4..T5 to EN 50021 : 1999
Test number: KEMA 01ATEX1238 X

Note

Modules with € 113 G EEx nA Il T4 .. T5 certification can only be installed in
ET 200S distributed 1/0O devices belonging to equipment category 3.

ET 200S Distributed 1/0O System
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Maintenance

If repair is necessary, the affected module must be sent to the production location.
Repairs can only be carried there.

Special Conditions

1.

The ET 200S distributed 1/0 device must be installed in a cabinet or metal
housing. These must comply with the IP 54 degree of protection as a minimum.
The environmental conditions under which the equipment is installed must be
taken into account. There must be a manufacturer's declaration for zone 2
available for the housing (in accordance with EN 50021).

If a temperature of > 70 °C is reached in the cable or at the cable entry of this
housing under operating conditions, or if a temperature of > 80 °C can be
reached at the junction of the conductors under operating conditions, the
temperature-related properties of the cables must correspond to the
temperatures actually measured.

. The cable entries used must comply with the required IP degree of protection

and Section 7.2 {(in accordance with EN 50021).

All devices (including switches, etc.) that are connected to the inputs and
outputs of fail-safe signal modules must be approved for EEx nA or EEx nC
explosion protection.

Steps must be taken to ensure that the rated voltage through transients cannot
be exceeded by more than 40 %.

. Ambient temperature range: 0° C to 60° C

. A sign containing the following warning must be put up inside the housing in an

easily visible position when the housing is opened:

Warning

The housing can only be opened for a short time (e.g. for visual diagnostics). If
you do this, do not operate any switches, remove or install any modules or
disconnect any electrical cables (plug-in connections).

You can disregard this warning if you know that the atmosphere is not
hazardous (i.e. there is no risk of explosion).

List of Approved Modules

You will find the list of approved modules under the ID 13702947 on the Internet:

http://ww4. ad. si enens. de/ vi ew cs/ .

ET 200S Distributed 1/0O System
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7.5.3 Utilisation de I'ET 200S dans un environnement
arisque d'explosion en zone 2

Zone 2

Les environnements a risque d'explosion sont répartis en zones. Les zones se
distinguent par la probabilité de présence d'une atmosphére explosive.

Zone Risque d'explosion Exemple

2 Formation rare et bréeve d'une | Environnement de raccords a joints plats dans le
atmosphere gazeuse cas de conduites dans des locaux fermés
explosive

Zone [ Non * Al'extérieur de la zone 2

sure « Utilisation standard de périphérie décentralisée

Vous trouverez ci-apres des remarques importantes pour l'installation de la station
de périphérie décentralisée ET 200S dans un environnement a risque d'explosion.
Informations complémentaires

Des informations complémentaires sur I'ET 200S et les divers modules se trouvent
dans le manuel.

Lieu de production

Siemens AG, Bereich A&D
Werner-von-Siemens-Straf3e 50
92224 Amberg

Germany

Homologation

@ N3G EExnAIllT4. T5 selon EN 50021 : 1999
Numéro de contrble : KEMA 01ATEX1238 X
Nota

Les modules homologués & 113G EEXnAIIT4.. T5 ne peuvent étre utilisés
gue dans des stations de périphérie décentralisée ET 200S de catégorie 3.

ET 200S Distributed 1/0O System
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Entretien

Si une réparation est nécessaire, le module concerné doit étre expédié au lieu de
production. La réparation ne doit étre effectuée qu'en ce lieu.

Conditions particuliéres

1.

La station de périphérie décentralisée ET 200S doit étre installée dans une
armoire ou un boitier métallique. Ceux-ci doivent assurer au moins l'indice de
protection IP 54. |l faut alors tenir compte des conditions d'environnement dans
lesquelles I'appareil est installé. Le boitier doit faire I'objet d’'une déclaration de
conformité du fabricant pour la zone 2 (selon EN 50021).

. Si dans les conditions d’exploitation, une température > 70 °C est atteinte au

niveau du cable ou de I'entrée du céble dans ce boitier, ou bien si la
température au niveau de la dérivation des conducteurs peut étre > 80 °C, les
capacités de résistance thermique des cables doivent corespondre aux
températures effectivement mesurées.

Les entrées de cables utilisées doivent avoir le niveau de protection IP exigé et
étre conformes au paragraphe 7.2 (selon EN 50021).

Tous les appareillages (y compris les interrupteurs, etc.) raccordés aux entrées
et sorties de modules de signaux a sécurité intrinséque doivent étre
homologués pour la protection antidéflagrante type EEx nA ou EEx nC.

Il faut prendre des mesures pour que la tension nominale ne puisse pas étre
dépassée de plus de 40% sous l'influence de transitoires.

Plage de température ambiante : 0° C a 60° C

. Alintérieur du boitier, il faut placer, & un endroit bien visible aprés ouverture,

une plaquette comportant I'avertissement suivant :

Avertissement

Ouvir le baitier le moins longtemps possible, par exemple pour effectuer un
diagnostic visuel. Ce faisant, n'actionnez aucun commutateur, ne déconnectez
aucun module et ne débanchez pas de cables électriques (connexions).

Le respect de cet avertissement n’est pas impératif s'il est certain que
I'environnement ne présente pas de risque d’explosion.

Liste des modules homologués

Vous trouverez sur Internet la liste des modules homologués :

http://ww4. ad. si enens. de/ vi ew cs/

référence ID 13702947.
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7.5.4 Aplicacion del ET 200S en areas con peligro de
explosién, zona 2

Zona?2

Las areas con peligro de explosion se clasifican en zonas. Las zonas se
diferencian segun la probabilidad de la existencia de una atmdésfera capaz de sufrir
una explosion.

Zona Peligro de explosién Ejemplo
2 La atmosfera explosiva de gas | Areas alrededor de uniones abridadas con
sb6lo se presenta rara vez y juntas planas en tuberias en locales cerrados
muy brevemente
Area |no + fuera de la zona 2
segura

» Aplicaciones estandar de la periferia
descentralizada

A continuacién encontrara importantes informaciones para la instalacion de la
unidad periférica descentralizada ET 200S en areas con peligro de explosion.
Otras informaciones
Encontrara otras informaciones relativas a la ET 200S y a los distintos
componentes en el Manual.
Lugar de fabricacion

Siemens AG, Bereich A&D
Werner-von-Siemens-Straf3e 50
92224 Amberg

Germany

Homologacion

@ 113G EEX nAIll T4 .. T5 segln norma EN 50021 : 1999
Numero de comprobacion: KEMA 01ATEX1238 X

Nota

Los médulos con la homologacién €& 113G EEXnAIIT4..T5 pueden utilizarse
Unicamente en unidades periféricas descentralizadas ET 200S de la categoria de
equipo 3.

ET 200S Distributed 1/0O System
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Mantenimiento

Para una reparacion se ha de remitir el modulo afectado al lugar de fabricacion.
Sdlo alli se puede realizar la reparacion.

Condiciones especiales

1.

La unidad periférica descentralizada ET 200S se ha de montar en un armario
eléctrico de distribucion o en una carcasa metéalica. Estos deben garantizar
como minimo el grado de proteccion IP 54. Para ello se han de tener en cuenta
las condiciones ambientales, en las cuales se instala el equipo. La caja debera
contar con una declaracion del fabricante para la zona 2 (conforme a

EN 50021).

. Si durante la operacion se alcanzara una temperatura > 70° C en el cable o la

entrada de cables de esta caja o0 bien una temperatura > 80° C en la
bifurcacién de hilos, deberan adaptarse las propiedades térmicas de los cables
a las temperaturas medidas efectivamente.

Las entradas de cable utilizadas deben cumplir el grado de proteccion IP
exigido y lo expuesto en el apartado 7.2 (conforme a EN 50021).

Todos los dispositivos —inclusive interruptores, etc.— conectados a las entradas
y salidas de mddulos de sefiales de alta disponibilidad deben estar
homologados para la proteccion contra explosiones del tipo EEx nA o EEx nC.

Es necesario adoptar las medidas necesarias para evitar que la tensién
nominal pueda rebasar en més del 40 % debido a efectos transitorios.

Margen de temperatura ambiente: 0° C hasta 60° C

Dentro de la caja debera colocarse en un lugar perfectamente visible tras su
apertura un rétulo con la siguiente advertencia:

Precaucion

Abrir la caja s6lo brevemente, p.ej. para el diagndstico visual. Durante este
tiempo Ud. no debera activar ningun interruptor, desenchufar o enchufar
maodulos ni separar conductores eléctricos (conexiones enchufables).

Esta advertencia puede ignorarse si Ud. sabe que en la atmosfera existente no
hay peligro de explosion.

Lista de los mddulos homologados

En la internet hallara Ud. una lista con los mddulos homologados:

http://ww4. ad. si enens. de/ vi ew cs/

bajo el ID de asignacién 13702947.
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7.5.5 Impiego dell'ET 200S nell'area a pericolo di
esplosione zona 2

Zona?2

Le aree a pericolo di esplosione vengono suddivise in zone. Le zone vengono
distinte secondo la probabilita della presenza di un'atmosfera esplosiva.

Zona Pericolo di esplosione Esempio
2 L'atmosfera esplosiva si Aree intorno a collegamenti a flange con
presente solo raramente e guarnizioni piatte nelle condotte in ambienti chiusi
brevemente
Area No » Al di fuori della zona 2
sicura » Applicazioni standard di periferia decentrata

Qui di seguito sono riportate delle avvertenze importanti per l'installazione dell'unita
di periferia decentrata ET 200S nell'area a pericolo di esplosione.
Ulteriori informazioni

Ulteriori informazioni sull'ET 200S e sui diversi moduli si trovano nel manuale.

Luogo di produzione

Siemens AG, Bereich A&D
Werner-von-Siemens-Straf3e 50
92224 Amberg

Germany

Autorizzazione

@ N3G EExnAIllT4. T5 secondo EN 50021 : 1999
Numero di controllo: KEMA 01ATEX1238 X
Avvertenza

Le unita con l'autorizzazione € 113G EExnA Il T4 .. T5 possono essere
impiegate solo nelle apparecchiature di periferia decentrata ET 200S della
categoria di apparecchiature 3.

ET 200S Distributed 1/0O System
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Manutenzione

Per una riparazione, il modulo interessato deve essere inviato al luogo di
produzione. La riparazione puo essere effettuata solo Ii.

Condizioni particolari

1.

L'unita di periferia decentrata ET 200S deve essere montata in un armadio
elettrico o in un contenitore metallico. Questi devono assicurare almeno il tipo di
protezione IP 54. In questo caso bisogna tenere conto delle condizioni
ambientali nelle quali I'apparecchiatura viene installata. Per il contenitore deve
essere presente una dichiarazione del costruttore per la zona 2 (secondo

EN 50021).

. Se nei cavi 0 nel loro punto di ingresso in questo contenitore viene raggiunta in

condizioni di esercizio una temperatura > 70 °C o se in condizioni di esercizio la
temperatura nella derivazione dei fili pud essere > 80 °C, le caratteristiche di
temperatura dei cavi devono essere conformi alla temperatura effettivamente
misurata.

. Gli ingressi dei cavi usati devono essere conformi al tipo di protezione richiesto

e alla sezione 7.2 (secondo EN 50021).

. Tutte le apparecchiature, inclusi interruttori, ecc. che vengono collegati agli

ingressi/uscite di unita di segnale ad elevata sicurezza, devono essere stati
omologati per la protezione da esplosione tipo EEx nA o EEx nC.

Devono essere prese delle misure per evitare che la tensione nominale possa
essere superata per pit del 40% da parte di transienti.

. Campo termico ambientale: da 0° C a 60° C

. All'interno del contenitore va apportata, in un luogo ben visibile dopo I'apertura,

una targhetta con il seguente avvertimento:

Attenzione

Il contenitore pud rimanere aperto solo per breve tempo, ad esempio per una
diagnostica a vista. In tal caso non azionare alcun interruttore, non disinnestare
0 innestare unita e non staccare connessioni elettriche (connettori).

Non & necessario tenere conto di questo avvertimento se & noto che non c'é
un’atmosfera a rischio di esplosione.

Elenco delle unita abilitate

La lista con le unita omologate si trova in Internet al sito:

http://ww4. ad. si enens. de/ vi ew cs/

all'lD di voce 13702947.
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7.5.6 Gebruik van de ET 200S in het explosieve
gebied zone 2

Zone 2

Explosieve gebieden worden ingedeeld in zones. Bij de zones wordt
onderscheiden volgens de waarschijnlijkheid van de aanwezigheid van een
explosieve atmosfeer.

Zone Explosiegevaar Voorbeeld
2 Een explosieve gasatmosfeer Gebieden rond flensverbindingen met
treedt maar zelden op en voor | pakkingen bij buisleidingen in gesloten
korte duur vertrekken
Veilig neen » Buiten de zone 2
gebied < Standaardtoepassingen van decentrale
periferie

Hierna vindt u belangrijke aanwijzigen voor de installatie van het decentraal
periferieapparaat ET 200S in het explosief gebied.

Verdere informatie
In het handboek vindt u verdere informatie over de ET 200S en over de
verschillende modulen.

Productieplaats

Siemens AG, Bereich A&D
Werner-von-Siemens-Strasse 50
92224 Amberg

Germany

Vergunning

@ N3G EEXxnA Il T4 .. T5 conform EN 50021 : 1999
Keuringsnummer: KEMA 01ATEX1238 X

Opmerking

Modulen met de vergunning & 113G EEXnAIIT4..T5 mogen slechts worden
gebruikt in decentrale periferieapparaten ET 200S van de apparaatcategorie 3.

ET 200S Distributed 1/0O System
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Instandhouding

Voor reparatie moet de betreffende module naar de plaats van vervaardiging
worden gestuurd. Alleen daar mag de reparatie worden uitgevoerd.

Speciale voorwaarden

1.

Het decentrale periferieapparaat ET 200S moet worden ingebouwd in een
schakelkast of in een behuizing van metaal. Deze moeten minstens de
veiligheidsgraad IP 54 waarborgen. Hierbij dient rekening te worden gehouden
met de omgevingsvoorwaarden waarin het apparaat wordt geinstalleerd. Voor
de behuizing dient een verklaring van de fabrikant voor zone 2 te worden
ingediend (volgens EN 50021).

Als aan de kabel of aan de kabelinvoering van deze behuizing onder
bedrijfsomstandigheden een temperatuur wordt bereikt > 70 °C of als onder
bedrijfsomstandigheden de temperatuur aan de adervertakking > 80 °C kan
zZijn, moeten de temperatuureigenschappen van de kabel overeenstemmen met
de werkelijk gemeten temperaturen.

De aangebrachte kabelinvoeringen moeten de vereiste IP-veiligheidsgraad
hebben en in overeenstemming zijn met alinea 7.2 (volgens EN 50021).

. Alle apparaten, schakelaars enz. inbegrepen, die worden aangesloten op de in-

en uitgangen van tegen fouten beveiligde signaalmodulen, moeten zijn
goedgekeurd voor de explosiebeveiliging type EEx nA of EEx nC.

Er dienen maatregelen te worden getroffen, zodat de nominale spanning door
transiénten met niet meer dan 40 % kan worden overschreden.

. Omgevingstemperatuurbereik: 0° C tot 60° C

. Binnen de behuizing dient op een na het openen goed zichtbare plaats een

bord te worden aangebracht met de volgende waarschuwing:

Waarschuwing

De behuizing mag slechts voor korte tijd worden geopend, bijv. voor een visuele
diagnose. Bedien hierbij geen schakelaar, trek of steek geen modulen en
ontkoppel geen elektrische leidingen (steekverbindingen).

Deze waarschuwing kan buiten beschouwing blijven, indien bekend is dat er
geen explosieve atmosfeer heerst.

Lijst van de toegelaten modulen

De lijst met de toegelaten modulen vindt u in het internet:

http://ww4. ad. si enens. de/ vi ew cs/

onder de bijdrage-ID 13702947.
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7.5.7 Brug af ET 200S i det eksplosionsfarlige omrade
zone 2

Zone 2

Eksplosionsfarlige omrader inddeles i zoner. Zonerne adskiller sig indbyrdes efter
hvor sandsynligt det er, at der er en eksplosiv atmosfaere.

Zone Eksplosionsfare Eksempel
2 Eksplosiv gasatmosfeere Omrader rundt om flangeforbindelser med
optraeder kun sjeeldent og varer | flade pakninger ved rgrledninger i lukkede
kort rum
Sikkert | Nej » Uden for zone 2
omrade < Standardanvendelser decentral periferi

| det fglgende findes vigtige henvisninger vedr. installation af det decentrale
periferiudstyr ET 200S i det eksplosionsfarlige omrade.
Yderligere informationer

Yderligere informationer om ET 200S og de forskellige moduler findes i manualen.

Produktionssted

Siemens AG, Bereich A&D
Werner-von-Siemens-Straf3e 50
92224 Amberg

Germany

Godkendelse

@ 113G EExnAIllT4..T5 efter EN 50021 : 1999
Kontrolnummer: KEMA 01ATEX1238 X

Bemeerk

Komponenter med godkendelsen & 113G EEXnAII T4 .. TS5 m&kun monteres i
decentralt periferiudstyr ET 200S - udstyrskategori 3.
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Vedligeholdelse

Skal det pageeldende modul repareres, bedes De sende det til produktionsstedet.
Reparation ma kun udfgres der.

Seerlige betingelser

1.

Det decentrale periferiudstyr ET 200S skal monteres i et kontrolskab eller et
metalkabinet. Disse skal mindst kunne sikre beskyttelsesklasse IP 54. | denne
forbindelse skal der tages hgjde for de omgivelsestemperaturer, i hvilke
udstyret er installeret. Der skal vaere udarbejdet en erklaering fra fabrikanten for
kabinettet for zone 2 (iht. EN 50021).

Hvis kablet eller kabelindfaringen pa dette hus nar op pa en temperatur pa

> 70 °C under driftsbetingelser eller hvis temperaturen pa areforegreningen kan
veere > 80 °C under driftsbetingelser, skal kablernes temperaturegenskaber
stemme overens med de temperaturer, der rent faktisk males.

De benyttede kabelindfagringer skal veere i overensstemmelse med den
kreevede IP-beskyttelsestype og afsnittet 7.2 (iht. EN 50021).

Alle apparater, inkl. kontakter osv., der forbindes med ind- og udgangene til
fejlsikre signalkomponenter, skal vaere godkendt til eksplosionsbeskyttelse af
type EEx nA eller EEx nC.

Der skal treeffes foranstaltninger, der sgrger for, at den nominelle spaending via
transienter ikke kan overskrides mere end 40 %.

. Omgivelsestemperaturomrade: 0° C til 60° C

| kabinettet skal der anbringes et skilt, der skal kunne ses, nar kabinettet abnes.
Dette skilt skal have falgende advarsel:

Advarsel

Kabinettet m& kun abnes i kort tid, f.eks. til visuel diagnose. Tryk i denne
forbindelse ikke pa kontakter, treek eller isaet ikke komponenter og afbryd ikke
elektriske ledninger (stikforbindelser).

Denne advarsel skal der ikke tages hgjde for, hvis man ved, at der ikke er
nogen eksplosionsfarlig atmosfeere.

Liste over godkendte komponenter

Listen med de godkendte komponenter findes pa internettet:

http://ww4. ad. si enens. de/ vi ew cs/

under bidrags-ID 13702947.
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7.5.8 ET 200S:n kaytto rajahdysvaarannetuilla
alueilla, vyohyke 2

Vyohyke 2

Rajahdysvaarannetut alueet jaetaan vyohykkeisiin. Vydhykkeet erotellaan
rgjahdyskelpoisen ilmakehan olemassa olon todennékdisyyden mukaan.

Vyohyke Réajahdysvaara Esimerkki

2 R&jahtava kaasuilmakeha Alueet putkistojen lattatiivisteilla varustuilla
ilmaantuu vain harvoin ja laippaliitoksilla suljetuissa tiloissa
lyhytaikaisesti

turvallinen | ei » vy6hykkeen 2 ulkopuolella

alue » Hajautetun ulkopiirin vakiosovellukset

ET 200S asennukseen rgjahdysvaarannetuilla alueilla.

Lisatietoja

Lisatietoja ET 200S:4an ja erilaisiin moduuleihin 16ydéatte ohjekirjasta.

Valmistuspaikka

Siemens AG, Bereich A&D
Werner-von-Siemens-Straf3e 50
92224 Amberg

Germany

Hyvéksynta

@ 113G EExnAIllT4..T5 EN 50021 mukaan: 1999
Tarkastusnumero: KEMA 01ATEX1238 X

Ohje

Rakenneryhmat hyvaksynnan & 113G EExnA Il T4.. TS kanssa saadaan
kayttad ainoastaan laitekategorian 3 hajautetuissa ulkopiirilaitteissa ET 200S.
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Kunnossapito

Korjausta varten taytyy kyseinen moduuli lahettaa valmistuspaikkaan. Korjaus
voidaan suorittaa ainoastaan siell.

Erityiset vaatimukset

1.

Hajautettu ulkopiirilaite ET 200S taytyy asentaa kytkentakaappiin tai metalliseen
koteloon. Naiden taytyy olla vahintdan kotelointiluokan IP 54 mukaisia. Talldin
on huomioitava ymparistéolosuhteet, johon laite asennetaan. Kotelolle taytyy
olla valmistajaselvitys vyéhyketta 2 varten (EN 50021 mukaan).

Kun johdolla tai taman kotelon johdon sisaanviennilla saavutetaan > 70 °C
lampétila tai kun kayttdolosuhteissa lamp6tila voi piuhajaotuksella olla > 80 °C,
taytyy johdon lampétilaominaisuuksien vastata todellisesti mitattuja lampétiloja.

Kaytettyjen johtojen sisddnohjauksien taytyy olla vaaditun IP-kotelointiluokan ja
kohdan 7.2 (EN 50021 mukaan) mukaisia.

Kaikkien laitteiden, kytkimet jne. mukaan lukien, jotka litetdan virheilta
suojattujen signaalirakenneryhmien tuloille ja lahdéille, taytyy olla hyvaksyttyja
tyypin EEX nA tai EEx nC rajahdyssuojausta varten.

Toimenpiteet taytyy suorittaa, ettei nimellisjannite voi transienttien kautta ylittya
enemman kuin 40 %.

. Ymparistdlampétila-alue: 0° C ... 60° C

Kotelon sisélle, avauksen jalkeen nakyvalle paikalle, on kiinnitettava kilpi, jossa
on seuraava varoitus:

Varoitus

Kotelo saadaan avata ainoastaan lyhyeksi ajaksi, esim. visuaalista diagnoosia
varten. Ala talloin kayta mitaan kytkimia, veda tai litd mitaan rakenneryhmia,
alaka erota mitaan sahkojohtoja (pistoliittimia).

Té&ta varoitusta ei tarvitse huomioida, kun on tiedossa, etta minkééanlaista
rajahdysvaarannettua ilmakehéaa ei ole olemassa.

Hyvéksyttyjen rakenneryhmien lista

Lista hyvéksiytyista rakennesarjoista l6ytyy internetista osoitteesta:

http://ww4. ad. si enens. de/ vi ew cs/

kayttdjatunnuksella 13702947.
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7.5.9 Anvandning av ET 200S i explosionsriskomrade
zon 2

Zon 2

Explosionsriskomréden delas in i zoner. Zonerna delas in enligt sannolikheten att
en atmosfar med explosionsfara foreligger.

Zon Explosionsfara Exempel
2 Explosiv gasatmosfar uppstar Omraden kring flansférbindelser med
endast sallan eller kortvarigt packningar vid rorledningar i slutna utrymmen
Sakert Nej » Utanfér zon 2
omréde < Standardanvandning av decentral periferi

Nedan fdljer viktiga anvisningar om installationen av den decentrala
periferienheten ET 200S i ett explosionsriskomrade.

Ytterligare information

Ytterligare information om ET 200S och de olika modulerna finner du i handboken.

Tillverkningsort

Siemens AG, Bereich A&D
Werner-von-Siemens-Straf3e 50
92224 Amberg

Germany

Godkannande

@ 113G EExnAIllT4..T5 enligt EN 50021 : 1999
Kontrollnummer: KEMA 01ATEX1238 X

Anvisning

Komponentgrupper med godkénnande & 113G EExnAIl T4 .. T5 far endast
anvandas i decentrala periferienheter ET°200S fran apparatgrupp°®3.
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Underhall

Vid reparation maste den aktuella modulen insandas till tillverkaren. Reparationer
far endast genomforas dar.

Sarskilda villkor

1.

Den decentrala periferienheten ET 200S méaste monteras i ett kopplingsskap
eller metallhus. Dessa maste minst vara av skyddsklass IP 54. Darvid ska
omgivningsvillkoren dar enheten installeras beaktas. For kdpan méste en
tillverkardeklaration for zon 2 féreligga (enligt EN 50021).

. Om en temperatur pd > 70°C uppnas vid husets kabel resp kabelinféring under

driftvillkor eller om temperaturen vid tradférgreningen kan vara > 80°C under
driftvillkor, maste kabelns temperaturegenskaper dverensstamma med den
verkligen uppmatta temperaturen.

De anvanda kabelinforingarna maste uppfylla kraven i det kravda IP-
skyddsutférandet och i avsnitt 7.2 (enligt EN 50021).

. Alla apparater, inklusive brytare osv, som ansluts till felsékrade signalenheters

in- och utgdngar, maste vara godkanda for explosionsskydd av typ EEx nA eller
EEx nC.

Atgarder méste vidtas s&, att markspanningen ej kan dverskridas med mer &n
40°% genom transienter.

. Omgivningstemperatur; 0° C till 60° C

Nar huset dppnats ska en skylt med féljande varning monteras pé ett tydligt
synligt stélle huset:

Varning

Huset far endast 6ppnas under kort tid, t ex for visuell diagnos. Anvand déarvid
inga brytare, lossa eller anslut inga enheter och franskilj inga elektriska
ledningar (insticksanslutningar).

Ingen hansyn maste tas till denna varning om det ar sakert att det inte rader
nagon explosionsfarlig atmosfar.

Lista Over godkanda komponentgrupper

Lista 6ver godkanda enheter aterfinns i Internet:

http://ww4. ad. si enens. de/ vi ew cs/

under bidrags-ID 13702947.
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7.5.10 Uso do ET 200S em area exposta ao perigo de
exploséo, zona 2

Zona?2

As areas expostas ao perigo de exploséo séo divididas em zonas. As zonas sao
diferenciadas de acordo com a probabilidade da existéncia de uma atmosfera

explosiva.
Zona Perigo de exploséo Exemplo

2 S6 raramente e por um breve Areas em torno de ligagdes flangeadas com
periodo de tempo surgem vedacgBes chatas em tubula¢gbes em recintos
atmosferas explosivas fechados

Area n&o « fora da zona 2

segura « AplicagcBes descentralizadas de periferia

descentralizada

A seguir, 0 Sr. encontrard avisos importantes para a instalacdo do aparelho
periférico descentralizado ET 200S em area exposta ao perigo de explosao.
Mais informacgdes
Para obter mais informacdes sobre o ET 200S e os diversos modulos, consulte o
manual.
Local de producéao

Siemens AG, Bereich A&D
Werner-von-Siemens-Straf3e 50

92224 Amberg
Germany
Licenca
@ N3G EExnAllT4.. T5 seg. EN 50021 : 1999
NUmero de ensaio: KEMA 01ATEX1238 X
Aviso

Componentes com a licenca €& 113G EEXNAIIT4..T5 s6 podem ser
aplicados em aparelhos periféricos descentralizados ET 200S da categoria de
aparelho 3.
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Reparo

O mddulo em questao deve ser remetido para o local de producao a fim de que
seja realizado o reparo. Apenas la deve ser efetuado o reparo.

Condic¢des especiais

1. O aparelho periférico ET 200S deve ser montado em um armario de
distribuicdo ou em uma caixa metéalica. Estes devem garantir no minimo o tipo
de protecdo IP 54. Durante este trabalho deverao ser levados em consideracdo
as condicdes locais, nas quais o aparelho sera instalado. Para a caixa devera
ser apresentada uma declaracao do fabricante para a zona 2 (de acordo com
EN 50021).

2. Caso no cabo ou na entrada do cabo desta carcaca sob as condi¢ces
operacionais seja atingida uma temperatura de > 70 °C, ou caso sob condi¢des
operacionais a temperatura na ramificacdo do fio podera atingir > 80 °C, as
carateristicas de temperatura deverdo corresponder as temperaturas realmente
medidas.

3. As entradas de cabo utilizadas devem corresponder ao tipo exigido de
protecdo IP e a se¢éo 7.2 (de acordo com o EN 50021).

4. Todos os aparelhos, inclusive as chaves, etc., que estejam conectadas em
entradas e saidas de médulos de sinais protegidos contra erro, devem possuir
a licenca para a protecao de explosao do tipo EEx nA ou EEx nC.

5. Precisam ser tomadas medidas para que a tensao nominal através de
transitérios ndo possa ser ultrapassada em mais que 40 %.

6. Area de temperatura ambiente: 0° C até 60° C

7. No ambito da carcaca deve ser colocada, ap6s a abertura, em um ponto bem
visivel uma placa com a seguinte adverténcia:
Adverténcia
A carcaca deve ser aberta apenas por um breve periodo de tempo, por ex. para
diagndstico visual. Ndo acione nenhum interruptor, ndo retire ou conecte
nenhum médulo e ndo separe nenhum fio elétrico (ligacdes de tomada).
Esta adverténcia podera ser ignorada caso se saiba que ndo ha nenhuma
atmosfera sujeita ao perigo de explosao.

Lista dos componentes autorizados

A lista com os médulos autorizados encontram-se na Internet:
http://ww4. ad. si enens. de/ vi ew cs/
sob o nimero de ID 13702947.
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7.5.11 XpRon tng cuokeung ET 200S o€ emikivduvn yia
€kpngn trepioxn, {wvn 2

Zwvn 2
O1 emikivouveg yia ékpnén TrepioxEg xwpilovtal og (wveg. O1 {wveg dlapépouv
oUp@WVa e TNV mMBavoTnTa UTTapENG vog IKavou yia ékpnén TTePIBAAAOVTOG.
Zwvn Kivduvog ékpnéng Mapddeiypa
2 EkpnkTikO TTEPIBAANOV agpiou Mepioxég yupw atmd GAavTICwTEéG OUVOETEIG
TTapoucsIAdeTal JOVO OTTAVIA KAl | JE TOINOUXEG O CWANVWOEIG 0€ KAEIOTOUG
Y0 GUVTOHO XPOVIKO SIACTNHA | XWPOUG
Ac@ahig | ox » Ek166 TnG {wvng 2
Trepioxn * TUTTIKEG EQAPHOYEG ATTOKEVTPWHEVNG
TTEPIPEPEING
21n ouvéxela Ba Bpeite onuavTikég UTTOSEIEEIS yia TNV eyKATACGTACN TNG
QTTOKEVTPWHEVNG TTEPIPEPEIOKAG OUOKEUNG ET 200S o€ emikivduvn yia €kpnén
TeEPIOXH.
EmimrAéov TTAnpo@opicg

EmmAéov TTAnpo@opicg yia Tn cuokeur ET 200S kai yia Ta did@opa douoaTolxeia
(evéTnTEG) Ba BpeiTe OTO €yXEIPIdIO.

TOTTOG KATAOKEURG

Siemens AG, Bereich A&D
Werner-von-Siemens-Straf3e 50
92224 Amberg

Germany

Adsia

@ N3G EExnAIllT4.. T5 oUP@WVA JE TO TTPOTUTTO
EN 50021 : 1999

ApIBuoG eAéyyxou: KEMA 01ATEX1238 X

Ymodeign

Ta dopiké cuykpoTrpaTa Pe TNV Gdeia & 113G EEXnAIIT4.. T5 EMTPETTETAI VA
TOTTOBETNOOUV PHOVO OTNV ATTOKEVTPWUEVN TTEPIPEPEIaKT) cuakeur ET 200S tng
KATnyopiog OUoKeung 3.

ET 200S Distributed 1/0O System
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Zuvtpnon

Mo pia emiokeun TTPETTEN va OTAABEN TO avTioToIX0 OOUOCTOIXEIO GTOV TOTTO
KATaoKeUNG. MOVO eKei ETITPETTETAI VA YiVEI N ETTIOKEUN.

IS1aiTEPEG TTPOUTTO0ETEIG

1. H ammokevrpwuévn Trepipepeiakr cuokeun ET 200S tpéTmel va evowpaTwoEi o
éva eppapio Celéng A o€ éva PeTAAAIKG TTEPIBANUA. AuTd TTPETTEl Va
e€ao@aliouv To AlyoTePO TO BaBusd TTpoaTaciag IP 54. & auTAv TNV TTEPITITWON
TTPETTEl va An@BoUv utrdwn ol TrEPIBAANOVTIKEG OUVONKEG, OTIGC OTToiEG Ba
eykaraoTadei N ouokeun. Na 1o TepiBAnua TpeETel va TpoBAETTETAI dAWGCT TOU
KaTtaokeuaoTh yia mn {wvn 2 (cUpewva pe 1o poTutto EN 50021).

2. Edv oT1o kKaAwdlio ) aTnv €i00d0 Tou KaAwdiIoU auToU Tou TTEPIRANNATOG KATW
amd ouvenkeg Asiroupyiag n Bepuokpaacia EeTepdoel Toug 70 °C ) 6Tav KATW
atd ouvenkeg Asitoupyiag n Bepuokpacia atn SlIAKAGOwWaN Tou GUPUATOG
MTTOPEl Va gival peyaAutepn atmd 80 °C, TpETTel 01 OEPUOKPATIAKES IDIOTNTEG TWV
KaAwdiwv va TauTifovTal PE TIG TIPAYUATIKA HETPNUEVES BEPUOKPATIEG.

3. O1 xpnoiyoTroioUpeveg €1060001 KAAWDSIWVY TTPETTEI VO CUPPOPQPWVOVTAI JE TO
BaBud TpooTaciag IP 54 otnv evéTtnTa 7.2 (GUP@WVA PE TO TTPOTUTTO
EN 50021).

4. OAeg 01 CUOKEUEG, TUUTTEPIAGUBAVOUEVWY BIOKOTITWY K.d., TTOU gUVOEOVTal OTIG
€10600UG Kal €€600UG DOUIKWY CUYKPOTNHATWY ACQAAWY CNUATWY, TTPETTEI VA
PEPOUV EYKPIPEVN TTPOCTACIO KaTd €kpnéng TUTTOoU EEX nA 1] EEX nC.

5. TMpétel va AngBouv PETPa, va Pnv PTTOPE va yivel uTrépBacn TNG OVOUAOTIKAG
TaoNG PHECW auPvidiag HETABOARG TNG Tadong TTavw ato 40 %.

6. lMepioxn Bepuokpaaiag TepIBdAAlovTog: 0° C £wg 60° C

7. TMpétel va TotroBeTnOei péoa oTo TTePiBANPa o€ EUBIAKPITO GNUEIO HETA TO
dvolyua pia mvakida pe Tnv akdéAoubn TrpoeidoTroinan:
MpoeidoTroinon
To mepiBAnua emMTPETTETAI VO AVOiyel HOVO YIa PIKPO XPOVIKO dIGaTNHA, TT.X. YId
Tn JIEVEPYEIQ OTITIKAG dIdyvwaong. Mnv KAveTe xprion OIGKOTITWY, UNV TPABRATE N
EMPUOUATWVETE DOPIKA TUYKPOTAMATA KAl PN OlaxwpileTe NAEKTPOPOPOUG
aywyoug (EuBOUPATWOINES TUVOETEIG).
H mrpocidoTroinan autr 8¢ xpeidleTal va AngBei utr’ dyiv, €av gival yvwaTo OTI
Oev ugiaTaTal atTuéo@aipa Trapouaidlouaa Kivouvo €kpnéng.

KaTtdAoyog TwV eYKEKPIPEVWYV SOUIKWYV CUYKPOTNHATWY
H AioTa pe Ta eykpipgéva SoUIKA CUYKPOTAUATA UTTAPXEI OTO O10dIKTUO:
http://ww4. ad. si enens. de/ vi ew cs/

ME ToV KWwOIKG auvdpopng 13702947.
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ET 200S Power Supply 8

Order number
6ES7138-4JC00-0AA0

Features
* Power supply for connection to a 240/400 VAC power system
* Output voltage 24 VDC/5 A

* Can be replaced without changing the wiring by means of removable
connectors

» Labeling strips for identification

» Slide switch: There is a slide switch next to the connector. This functions as a
standby switch and can be operated using a screwdriver or other appropriate
pointed object.

0

= On: The output voltage is switched on

Standby: The output voltage is switched off

ET 200S Distributed I/0O System
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ET 200S Power Supply

Labeling strip

Connector Slide switch

Figure 8-1 ET 200S Power Supply

Terminal assignment

The following table shows the terminal assignment of the ET 200S Power Supply:

View Terminal assignment Remarks
24VDC :

UV — Output voltage

24 VDC
ACIN DC OUT M — M:
240/400V 24V/5A chassis ground of the

Ll - output voltage

VOLVOLVLVD 240 VAC

N -

®Muuﬂzﬂuuuuﬂ:ﬂ@ :#;ttzi/oltage

L1 | L2NPE | 24V24VM M 1 -

400 VAC N:
Neutral conductor

-<«—— PE PE:
Ground terminal

ET 200S Distributed 1/0O System
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ET 200S Power Supply

Technical specifications of the PS ET 200S

Dimensions, weight and conductor
cross-sections

Dimensions
W xHxD (mm)

Weight
Conductor cross-section

90x132x 75

0.45 kg

0.5-2.5mm?
finely stranded

Input variables

Input voltage

* Rated value 240/400 VAC

* Permitted range 146 to 460 VAC
Line frequency

* Rated value 50/60 Hz

* Permitted range 47 to 63 Hz
Input rated current Iy

* At240 VAC 0.55A

* At400 VAC 0.33A

Inrush current
* Atrated voltage

o 12t

Peak value 15 x Iy
Half-value width
>5ms

Recovery time >20 s
<0.5 A2

required.

An external miniature circuit breaker that at the
same time also protects the supply to the device is

Output variables

Output voltage
¢ Rated value
* Permitted range

24 VDC

— Static 20.4-28.8VDC
— Dynamic 18.5-30.2 VDC
Output current
* Rated value 5A
Residual ripple <2.9V (100 Hz)
Ripple 200 mVp,

Maximum operating peaks

500 mVS/<100 ms

Ramp-up time

<1s

No-load conditions

Stable at no load

Overload

Stable at overload

Current limiting

Yes

Short-circuit strength

Yes, automatic
restart

Overvoltage protection

No

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09

Parallel switching Yes,
no uniform current
distribution
Redundancy No

Performance characteristics

Safety class to IEC 60536

I, with protective

conductor
Overvoltage category ]
Protective separation Yes
to IEC 61010
Pollution severity 2
Test voltage
primary<—>secondary 3 kVAC

Bridging of power failures
® Brief voltage dipsto 0 V

In accordance with
NAMUR

* Breaktime <20 ms
* Recovery time >1s

® Events per hour 10
Power consumption <134 W
Power loss <14 W

The above information applies to horizontal

installation.

You can find information on other types of installation

on the Internet at:

www4.ad.siemens.de/view/cs/de/15395124
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Interface Modules

Chapter overview

Section Description Page
9.1 Parameters for interface modules 9-1
9.2 IM151-1 BASIC interface module (6ES7151-1CA00-0ABO) 9-7
9.3 IM151-1 STANDARD interface module (6ES7151-1AA03-0AB0) 9-10
9.4 IM151-1 FO STANDARD interface module 9-13
(6ES7151-1AB02-0AB0)
9.5 IM151-1 HIGH FEATURE interface module 9-16
(6ES7151-1BA00-0ABO0)
9.1 Parameters for interface modules
Parameters for the IM151-1 BASIC interface module
Table 9-1 Parameters for the IM151-1 BASIC interface module
IM151-1 BASIC Value range Default Applicability
Operation at Preset | Disable/enable Disable ET 200S
<> Actual
configuration
Identifier-related Disable/enable Enable ET 200S
diagnostics
Module status Disable/enable Enable ET 200S
Channel-specific Disable/enable Enable ET 200S
diagnosis
Analog-value format | SIMATIC S7 S7 ET 200S
SIMATIC S5
Interference 50 Hz/60 Hz 50 Hz ET 200S
frequency
suppression
Reference junction None/2 to 12 None ET 200S
slot
Reference junction RTD on channel 0/ |0 ET 200S
input RTD on channel 1

ET 200S Distributed I/0O System
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Interface Modules

Parameters for the IM151-1 STANDARD and IM151-1 FO STANDARD interface

modules

Parameters for the IM151-1 HIGH FEATURE interface module

9-2

Table 9-2 Parameters for the IM151-1 STANDARD and IM151-1 FO STANDARD interface

modules
IM151-1 Value range Default Applicability

STANDARD/

IM151-1 FO

STANDARD
Bus length =1m/>1m <1m ET 200S
Operation at Preset | Disable/enable Disable ET 200S
<> Actual
Configuration
Option handling, Disable/enable Disable ET 200S
general
Option handling: Disable/enable Disable Module
slots 2 to 63
Analog-value format | SIMATIC S7/ S7 ET 200S

SIMATIC S5

Interference 50 Hz/60 Hz 50 Hz ET 200S
frequency
suppression
Reference junction None/2 to 63 None ET 200S
slot
Reference junction RTD on channel 0/ |0 ET 200S
input RTD on channel 1

Table 9-3 Parameters for the IM151-1 HIGH FEATURE interface module (parameter
assignment tab)

IM151-1 HIGH Value range Default Applicability
FEATURE

DPV1 operation Disable/enable Enable ET 200S
Operation at Preset Disable/enable Enable ET 200S
<> Actual
Configuration
Diagnostic interrupt?) | Disable/enable Disable ET 200S
Hardware interrupt?) | Disable/enable Disable ET 200S
Insert/remove-module | Disable/enable Disable ET 200S
interrupt!
Identifier-related Disable/enable Enable ET 200S
diagnostics
Module status Disable/enable Enable ET 200S
Channel-specific Disable/enable Enable ET 200S
diagnosis

ET 200S Distributed 1/0O System
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Interface Modules

Table 9-3 Parameters for the IM151-1 HIGH FEATURE interface module (parameter
assignment tab), continued

IM151-1 HIGH Value range Default Applicability
FEATURE
Analog-value format SIMATIC S7/ S7 ET 200S
SIMATIC S5
Interference 50 Hz/60 Hz 50 Hz ET 200S
frequency
suppression
Reference junction None/2 to 63 None ET 200S
slot
Reference junction RTD on channel 0/ 0 ET 200S
input RTD on channel 1

1) In the device database file, the default setting of the parameter is "Disable”.
2)  Only parameterizable in DPV1 operation of the IM151-1 HIGH FEATURE.

Table 9-4 Parameters for the IM151-1 HIGH FEATURE interface module (clocking tab)

IM151-1 HIGH Value range Default Applicability
FEATURE
Synchronize DP Disable/enable Disable ET 200S
slave with DP
cycleV
Time Ti (read in (Values are preset by | (Value is preset by ET 200S
process values)?) STEP 7) STEP 7)
Time To (read out (Values are preset by | (Value is preset by ET 200S
process values)!) STEP 7) STEP 7)

1) Only parameterizable as of STEP 7 V5.1 with ServicePack 3

DPV1 operation (only with IM151-1 HIGH FEATURE)

This parameter allows you to enable or disable DPV1 operation of the ET 2008S. If
DPV1 operation is enabled, C1 data records and interrupts are supported
(parameterizable).

Prerequisite:

* The DP master also support DPV1.

Bus length
< 1 m: Default setting — the maximum bus length is 1 m.

> 1 m: The bus length of the ET 200S is > 1 m and can be a maximum 2 m. This
setting will, however, increase the response time of the ET 200S (see Appendix D).

ET 200S Distributed 1/0O System
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Interface Modules

Operation at Preset <> Actual Configuration
If the parameter is enabled and:

* Modules are removed and inserted during operation, this does not lead to a
station failure of the ET 200S.

* The actual configuration differs from the expected configuration, the ET 200S
remains engaged in data transfer with the DP master.

If the parameter is disabled and:

* Modules are removed and inserted during operation, this leads to a station
failure of the ET 200S.

* The actual configuration differs from the expected configuration, there is no
data transfer between the DP master and the ET 200S. Exception: Option
handling with RESERVE modules (see Section 3.8).

Option handling, general

Using this parameter you can enable or disable the option handling parameter for
the entire ET 2008S.

Option handling: slots 2 to 63
Using this parameter you can enable or disable the checking of the configuration.

» Slots 2 to 63 are enabled: Instead of the configured electronic module you can
also insert a RESERVE module in the relevant slot without a diagnosis being
reported.

* Slots 2 to 63 are disabled: Only the configured module can be located on the
relevant slot. RESERVE modules are treated as incorrect modules. Depending
on the setting of the “Operation at Preset <> Actual Configuration“ parameter,
the ET 200S will either fail or remain in data transfer.

Diagnostic interrupt

This parameter allows you to enable or disable diagnostic interrupts. Diagnostic
interrupts are only supported when the ET 200S is in DPV1 mode.

Hardware interrupt

This parameter allows you to enable or disable hardware interrupts. Hardware
interrupts are only supported when the ET 200S is in DPV1 mode.

Insert/remove-module interrupt

This parameter allows you to enable or disable insert/remove-module interrupts.
Insert/remove-module interrupts are only supported when the ET 200S is in DPV1
mode.

ET 200S Distributed 1/0O System
9-4 EWA-4NEB780602402-09



Interface Modules

Analog-value format

Here you set the number format for all analog electronic modules.

Interference frequency suppression

The frequency of your alternating voltage system can affect measured values
negatively, particularly in the case of both measurements in small voltage ranges
and thermocouples. Specify here the dominant line frequency in your system

(50 Hz or 60 Hz).

The interference frequency suppression parameter is valid for all analog electronic
modules. The integration time and conversion time of the individual modules are
also set by means of this parameter. See the technical specifications of the analog
electronic modules in Chapter 13,

Reference junction slot
See Section 13.2.2

Reference junction input
See Section 13.2.2

Synchronize DP slave with DP cycle
You can use this parameter to enable or disable clocking.

If you enable clocking, the 1/Os of the ET 200S are synchronized with the global
control frame of the master (as an equidistance clocking).

Prerequisites: See Section 3.7

Time Ti (read in process values)

This value can only be set provided you have enabled the “Synchronize DP slave
with DP cycle” parameter.

Ti is the time reserved for reading in the input data at the ET 200S. At the
beginning of Ti, the input data is converted at the terminals and stored in a buffer
via the backplane bus of the ET 200S. Ti ends at the beginning of the next,
equidistant DP cycle (i.e. with the global control frame).

At this point, the most recent, most up-to-date input data must be available to be
read in on the PROFIBUS subnet. The time Ti must take into account the
processing and delay times in the modules and in the backplane bus of the

ET 200S and, in the case of modular slaves, is therefore dependent on the
configuration.

The time Ti can only be set in the specified increments between the minimum and
maximum values. Normally, the default values should be accepted.

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09 9-5



Interface Modules

Time To (output process values)

9-6

This value can only be set provided you have enabled the “Synchronize DP slave
with DP cycle” parameter.

The end of the To time is the point at which the output data is switched to the
module terminals in its converted form. The time To includes the following:

» Distribution of the output data via the PROFIBUS-DP bus system to the slaves
(= cyclic data-exchange master slave)

» Distribution of the output data to the modules via the backplane bus of the slave
* Conversion and transfer of the output data to the output terminals of the module

To starts with the arrival of the global control frame. Like Ti, the time can be set in
the specified increments between the minimum and maximum values. Normally,
you should accept the default values.

ET 200S Distributed 1/0O System
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9.2 IM151-1 BASIC interface module
(6ES7151-1CA00-0ABO)

Order number
6ES7151-1CA00-0ABO

Features

The IM151-1 BASIC interface module has the following features:

It connects the ET 200S with PROFIBUS-DP via the RS485 interface.

It prepares the data for the electronic modules and motor starters that are fitted.
It supplies the backplane bus.

The PROFIBUS-DP address of the ET 200S can be set by means of switches.

If the 24 VDC power supply is disconnected, the IM151-1 BASIC interface
module is also disconnected.

The maximum address space is 88 bytes for inputs and 88 bytes for outputs.

The reference potential M of the rated supply voltage of the IM151-1 BASIC to
the rail (protective conductor) is connected by means of an RC combination,
thus permitting an ungrounded configuration.

It can be operated as a DPVO slave.
A maximum of 12 modules can be operated with the IM151-1 BASIC.

The maximum bus length is not relevant.

Terminal assignment

The following table shows the terminal assignment of the IM151-1 BASIC interface
module for the 24 VDC voltage supply and PROFIBUS-DP:

ET 200S Distributed 1/0O System
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Table 9-5 Terminal assignment of the IM151-1 BASIC interface module
View Signal name Designation
1| = —
2| — —
3| RxD/TxD-P Data line B
5
g 4 4| RTS Request To Send
7 g 5| M5V2 Data reference potential (station)
6 1 6| P5V2 Supply plus (station)
71— -
8| RxD/TxD-N Data line A
9
1L+ 2L+ 1M 2M 1L+ 24 VDC
2L 24 VDC (for loop through
NNV i (for loop through)
1M Chassis ground
2M Ground (for loop through)
Block diagram
>N S .
Isolation PROFIBUS-DP
SF| | BF| |[ON connection
Electronic ,? ﬁ;
components || > Bi
E ET 200S \— B2
back-
(]
c plane A0EE6B6EE
el bus PROFIBUS
S interface address
m |
module o o §P1g
Internal power —o :63 (';12)
I
supply s 23
Figure 9-1 Block diagram for the IM151-1 BASIC interface module

9-8
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Interface Modules

Technical specifications

Dimensions and weight

Dimensions
W XxHXxD (mm)

Weight

45x119.5x 75
Approx. 150 g

Data for specific modules

Current consumption
from rated supply
voltage (1L+)

Approx. 70 mA

Power dissipation of the Typ. 1.5 W

module

Transmission rate

Bus protocol
Interface

SYNC capability
FREEZE capability
Manufacturer ID
Direct communication
Clocking

Max. output current of
the PROFIBUS-DP
interface (5, 6)

9.6; 19.2; 45.45; 93.75;
187.5; 500 kbps, 1.5; 3;
6; 12 Mbps

PROFIBUS-DP
RS 485

Yes

Yes

80F3y

Yes

No

80 mA

Status, interrupts, diagnostics

Interrupts
Diagnostic function

® Group error

* PROFIBUS-DP bus
monitoring

* Monitoring of the
power supply
voltage of the
electronics

None
Yes

Red “SF” LED
Red “BF” LED

Green “ON” LED

Voltages, currents, potentials

Rated supply voltage of
the electronic
components (1L+) 1

* Reverse polarity
protection

* Power failure
bypass

Isolation

* Between the
backplane bus and
electronic
components

* Between the
PROFIBUS-DP and
electronic
components

* Between the supply
voltage and
electronic
components

Permitted potential
difference (to the rail)

Insulation tested with

24VDC

Yes

No

No

Yes

75 VDC, 60 VAC

500 VDC

ET 200S Distributed 1/0O System

EWA-4NEB780602402-09

1) Fusing the supply voltage:
— Fuse type: 24 V/2.5 A /type C
— Inrush current: 3.5 A
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Interface Modules

9.3 IM151-1 STANDARD interface module
(6ES7151-1AA03-0AB0)

Order number
B6ES7151-1AA03-0AB0

Features

The IM151-1 STANDARD interface module has the following features:

It connects the ET 200S with PROFIBUS-DP via the RS485 interface.

It prepares the data for the electronic modules and motor starters that are fitted.
It supplies the backplane bus.

The PROFIBUS-DP address of the ET 200S can be set by means of switches.

If the 24 VDC power supply is disconnected, the IM151-1 STANDARD interface
module is also disconnected.

The maximum address space is 128 bytes for inputs and 128 bytes for outputs.

The reference potential M of the rated supply voltage of the
IM151-1 STANDARD to the rail (protective conductor) is connected by means
of an RC combination, thus permitting an ungrounded configuration.

It can be operated as a DPVO slave.
A maximum of 63 modules can be operated with the IM151-1 STANDARD.
The maximum bus length is 2 m (can be set).

Supports option handling (see Section|3.8) and the status byte for power
modules.

Terminal assignment

The following table shows the terminal assignment of the IM151-1 STANDARD
interface module for the 24 VDC voltage supply and PROFIBUS-DP:

9-10
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Table 9-6  Terminal assignment of the IM151-1 STANDARD interface module
View Signal name Designation
1] — —
21— —
3| RxD/TxD-P Data line B
g i 4| RTS Request To Send
7 g 5| M5V2 Data reference potential (station)
6 1 6| P5V2 Supply plus (station)
7| - —
8| RxD/TxD-N Data line A
9
1L+ 2L+ 1M 2M 1L+ 24 VDC
® ® ® ® 2L+ 24 VDC (for loop through)
1M Chassis ground
R S | 2M Ground (for loop through)
Block diagram
S 3 3 Isolation PROFIBUS-DP
rgﬂ rgﬂ I_OHI\I—I connection
EIectronict n ,? ﬁ;
components —
—
% plan(-;
el bus PROFIBUS
§ irrl:g;fﬁlze address
Internal EQO %8;::%
power
supply =383
Figure 9-2  Block diagram for the IM151-1 STANDARD interface module

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09
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Interface Modules

Technical specifications

Dimensions and weight

Dimensions
W XxHXxD (mm)

Weight

45x119.5x 75
Approx. 150 g

Data for specific modules

Current consumption
from rated supply
voltage (1L+)

Approx. 200 mA

Power dissipation of the Typ. 3.3 W
module

Transmission rate

Bus protocol
Interface

SYNC capability
FREEZE capability
Manufacturer ID
Direct communication
Clocking

Max. output current of
the PROFIBUS-DP
interface (5, 6)

9.6; 19.2; 45.45; 93.75;
187.5; 500 kbps, 1.5; 3;
6; 12 Mbps

PROFIBUS-DP
RS 485

Yes

Yes

806AH

Yes

No

80 mA

Status, interrupts, diagnostics

Interrupts None
Diagnostic function Yes

® Group error Red “SF” LED
* PROFIBUS-DP bus Red “BF” LED

monitoring

® Monitoring of the Green “ON” LED
power supply
voltage of the

electronics

Voltages, currents, potentials

Rated supply voltage of
the electronic
components (1L+) 1

* Reverse polarity
protection

* Power failure
bypass

Isolation

* Between the
backplane bus and
electronic
components

* Between the
PROFIBUS-DP and
electronic
components

* Between the supply
voltage and
electronic
components

Permitted potential
difference (to the rail)

Insulation tested with

24VDC

Yes

Min. 20 ms

No

Yes

75 VDC, 60 VAC

500 VDC

9-12

1) Fusing the supply voltage:
— Fuse type: 24 V/2.5 A /type C
— Inrush current: 3.5 A

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09



Interface Modules

9.4 IM151-1 FO STANDARD interface module
(6ES7151-1AB02-0AB0)

Order number
B6ES7151-1AB02-0AB0

Features

The IM151-1 FO STANDARD interface module has the following features:

It connects the ET 200S with PROFIBUS-DP via the fiber-optic cable interface
It prepares the data for the electronic modules and motor starters that are fitted.
It supplies the backplane bus.

The PROFIBUS-DP address of the ET 200S can be set by means of switches.

If the 24 VDC power supply is disconnected, the IM151-1 FO STANDARD
interface module is also disconnected.

The maximum address space is 128 bytes for inputs and 128 bytes for outputs.

The reference potential M of the supply voltage of the IM151-1 FO STANDARD
to the rail (protective conductor) is connected by means of an RC combination,
thus permitting an ungrounded configuration.

It can be operated as a DPVO slave.
A maximum of 63 modules can be operated with the IM151-1 FO STANDARD.
The maximum bus length is 2 m (can be set).

Supports option handling (see Section 3.8) and the status byte for power
modules.

ET 200S Distributed 1/0O System
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Terminal assignment

The following table shows the terminal assignment of the IM151-1 FO STANDARD
interface module for the 24 VDC voltage supply and PROFIBUS-DP with
fiber-optic cable interface:

Table 9-7  Terminal assignment of the IM151-1 FO STANDARD interface module

Block diagram

9-14

View Signal name Designation
Receiver Receiver
O| O
O O Fiber-optic cable interface
/ \
Transmitter Transmitter
1L+ 24 VDC
1L+ 2L+ 1M 2M
2L+ 24 VDC (for loop through)
QIO
1M Chassis ground
2M Ground (for loop through)
- PROFIBUS-DP connec-
- <% . . .
tion (fiber-optic cable)
SF|| BF| |ON A
Electroni Fiber-op §Z§ B
ec rcr)wmr?t tic cable A
components interface (25 B
3 ET 200S
back-
(]
c plane A0EE6B6EE
el bus PROFIBUS
S interface address
m module
[ 2 §P1g
Internal power —o :63 (';12)
I
supply =3 (P3)
Figure 9-3  Block diagram for the IM151-1 FO STANDARD interface module

ET 200S Distributed 1/0O System
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Technical specifications

Dimensions and weight

Status, interrupts, diagnostics

Dimensions
W XxHXxD (mm)

Weight

45x119.5x 75
Approx. 150 g

Data for specific modules

Transmission rate

Bus protocol
Interface

SYNC capability
FREEZE capability
Manufacturer ID
Direct communication

Clocking

9.6, 19.2, 45.45, 93.75,
187.5, 500 kbps
1.5, 12 Mbps

PROFIBUS-DP
Fiber-optic cable
Yes

Yes

806By

Yes

No

Interrupts None
Diagnostic function Yes

® Group error Red “SF” LED
* PROFIBUS-DP bus Red “BF” LED

monitoring

Monitoring of the Green “ON” LED
power supply
voltage of the

electronics

Voltages, currents, potentials

Rated supply voltage of
the electronic
components (1L+) 1

* Reverse polarity
protection

* Power failure
bypass

Isolation

* Between the
backplane bus and
electronic
components

* Between the supply
voltage and
electronic
components

Current consumption
from rated supply
voltage (1L+)

* Power supply for the
ET 200S backplane
bus

Power dissipation of the
module

24VDC

Yes

Min. 20 ms

No

No

Approx. 200 mA

Max. 700 mA

Typ. 3.3 W

ET 200S Distributed 1/0O System
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1)

Fusing the supply voltage:
— Fuse type: 24 V/2.5 A /type C
— Inrush current: 3.5 A
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9.5 IM151-1 HIGH FEATURE interface module
(6ES7151-1BA00-0ABO)

Order number
B6ES7151-1BA00-0ABO

Features

The IM151-1 HIGH FEATURE interface module has the following features:

9-16

It connects the ET 200S with PROFIBUS-DP.

It prepares the data for the electronic modules and motor starters that are fitted.
It supplies the backplane bus.

It can be synchronized with the DP cycle (clocking).

The firmware can be updated via PROFIBUS-DP using HWCONFIG.

The PROFIBUS-DP address of the ET 200S can be set by means of switches.

If the 24 VDC power supply is disconnected, the IM151-1 HIGH FEATURE
interface module is also disconnected.

The maximum address space is 244 bytes for inputs and 244 bytes for outputs.

The reference potential M of the rated supply voltage of the IM151-1 HIGH
FEATURE to the rail (protective conductor) is connected by means of an RC
combination, thus permitting an ungrounded configuration.

It can be operated as a DPVO slave.

— Acyclic data exchange (read/write data record): class 2 services (e.g.
updating firmware)

It can be operated as a DPV1 slave.

— Acyclic data exchange (read/write data record): class 2 services (e.g.
updating firmware) and class 1 services

— Diagnostic interrupts

— Hardware interrupts

— Insert/remove-module interrupts

A maximum of 63 modules can be operated with the IM151-1 HIGH FEATURE.

The maximum bus length is 1 m.

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09



Interface Modules

Terminal assignment

The following table shows the terminal assignment of the IM151-1 HIGH
FEATURE interface module for the 24 VDC voltage supply and PROFIBUS-DP:

Table 9-8  Terminal assignment of the IM151-1 HIGH FEATURE interface module
View Signal name Designation
1| = —
21— —
3| RxD/TxD-P Data line B
g i 4| RTS Request To Send
7 g 5| M5V2 Data reference potential (station)
6 1 6| P5V2 Supply plus (station)
7| - —
8| RxD/TxD-N Data line A
9
1L+ 2L+ 1M 2M 1L+ 24 VDC
® ® ® ® 2L+ 24 VDC (for loop through)
1M Chassis ground
R S | 2M Ground (for loop through)
Block diagram
% 3. 3. lsolaton PROFIBUS-DP
rgﬂ rgﬂ I_OHI\I—I connection
EIectronict H ,? ﬁ;
components —
—
% plan(-;
el bus PROFIBUS
g irr:g;fﬁlze address
Internal EQO %833
power
supply =383
Figure 9-4  Block diagram for the IM151-1 HIGH FEATURE interface module

ET 200S Distributed 1/0O System
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Technical specifications

Dimensions and weight

Dimensions
W XxHXxD (mm)

Weight

45x119.5x 75
Approx. 150 g

Data for specific modules

Transmission rate

Bus protocol
Interface

SYNC capability
FREEZE capability
Manufacturer ID
Direct communication
Clocking

Max. output current of
the PROFIBUS-DP
interface (5, 6)

9.6; 19.2; 45.45; 93.75;
187.5; 500 kbps, 1.5; 3;
6; 12 Mbps

PROFIBUS-DP
RS 485

Yes

Yes

80EOy

Yes

Yes?)

80 mA

Voltages, currents, potentials

Rated supply voltage of
the electronic
components (1L+) 2

* Reverse polarity
protection

* Power failure
bypass

Isolation

* Between the
backplane bus and
electronic
components

* Between the
PROFIBUS-DP and
electronic
components

* Between the supply
voltage and
electronic
components

Permitted potential
difference (to the rail)

Insulation tested with

Current consumption
from rated supply
voltage (1L+)

24VDC

Yes

Min. 20 ms

No

Yes

75 VDC, 60 VAC

500 VDC
Approx. 200 mA

9-18

Power dissipation of the Typ. 3.3 W

module

Status, interrupts, diagnostics

Interrupts
Diagnostic function

® Group error

* PROFIBUS-DP bus
monitoring

* Monitoring of the
power supply
voltage of the
electronics

Yes
Yes

Red “SF” LED
Red “BF” LED

Green “ON” LED

1) Asof 1.5 Mbps

2 Fusing the supply voltage:
— Fuse type: 24 V/2.5 A /type C
— Inrush current: 3.5 A

ET 200S Distributed 1/0O System
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Updating the firmware of the IM151-1 HIGH FEATURE

Features

» As of STEP 7 V5.1, ServicePack 3, you can update the firmware of the IM151-1

HIGH FEATURE.

* To update the firmware you receive files (*.UPD) with the current firmware.

Requirements

* The IM151-1 HIGH FEATURE in the station whose firmware is to be updated

must be accessible online.

* The files with the current firmware version must be available in the file system
of your programming device (PG)/PC.

Procedure

The STEP 7 online help system provides information on how to proceed.

Note

We recommend you update the firmware using PROFIBUS-DP.

Restrictions when operating the modules with the IM 151 High Feature

The following modules cannot be used with the IM 151 High Feature:

Module Up to order number Up to product
version
1Count 24V/100kHz 6ES7138-4DA02-0AB0 1
1Count 5V/500kHz 6ES7138-4DE00-0ABO 1
1SSl 6ES7138-4DB00-0ABO 3
1STEP 5V/204kHz 6ES7138-4DC00-0ABO 3

1Sl serial interface module

6ES7138-4DF00-0ABO

—_

Modbus/USS serial interface module

6ES7138-4DF10-0ABO

2Al U High Feature

6ES7134-4L.B00-0ABO

2Al | 2/4DMU High Feature

6ES7134-4MB00-0ABO

2A0 U High Feature

6ES7135-4L.B00-0ABO

ET 200S Distributed 1/0O System
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Terminal Modules

Chapter overview

Section Description Page

10.1 TM-P15S23-A1, TM-P15C23-A1, and TM-P15N23-A1 terminal 10-5
modules (6ES7193 4CCx0-0AAQ)

10.2 | TM-P15S23-A0, TM-P15C23-A0, and TM-P15N23-A0 terminal 10-7

modules (6ES7193-4CDx0-0AAQ)

10.3 TM-P15S22-01, TM-P15C22-01, and TM-P15N22-01 terminal modules | 1 10-9
(6ES7193-4CEX0-0AAQ)

10.4 | TM-P30S44-A0 and TM-P30C44-A0 terminal modules 10-11
(6ES7193-4CKx0-0AAQ)

10.5 | TM-PF30S47-F1 terminal module (for PM-D F 24 VDC) 10-14
(BRK1 903-3AA00)

10.6 | TM-E15S26-A1, TM-E15C26-A1, and TM-E15N26-A1 universal 10-16
terminal modules (6ES7193-4CAx0-0AA0Q)

10.7 | TM-E15S24-A1, TM-E15C24-A1, and TM-E15N24-A1 terminal 10-20

modules (6ES7193-4CAx0-0AAQ)

10.8 TM-E15S24-01, TM-E15C24-01, and TM-E15N24-01 terminal modules | 10-22
(6ES7193-4CBx0-0AA0)

10.9 TM-E15S23-01, TM-E15C23-01, and TM-E15N23-01 terminal modules | 10-24
(6ES7193-4CBx0-0AA0)

10.10 | TM-E15S24-AT and TM-E15C24-AT terminal modules 10-26
(6ES7193-4CLx0-0AA0)

10.11 TM-E30S44-01 and TM-E30C44-01 terminal modules 10-28
(6ES7193-4CGx0-0AAQ)

10.12 | TM-E30S46-A1 and TM-E30C46-A1 terminal modules 10-30

(6ES7193-4CFx0-0AA0)

Terminal modules and the electronic modules for which they are suitable

The following table describes which electronic modules you can use with the
different terminal modules:

ET 200S Distributed I/0O System
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Terminal Modules

Table 10-1 Assignment of TM-P terminal modules and power modules

Power modules TM-P terminal modules for power modules

Screw-type term. — 15S523-A1 15S23-A0 15522-01 30S44-A0

Order number

6ES7193... — 4CC20-0AA0 4CD20-0AA0 4CE00-0AA0 4CK20-0AA0
Spring terminal:  —» 15C23-A1 15C23-A0 15C22-01 30C44-A0

Order number >

6ES7193... 4CC30-0AA0 4CD30-0AA0 4CE10-0AA0 4CK30-0AA0

Fast Connect — 15N23-A1 15N23-A0 15N22-01

Order number s

6ES7193... 4CC70-0AA0 4CD70-0AA0 4CEG60-0AA0

PM-E 24 VDC ®) Q Q

PM-E 24-48 VDC Q Q Q

PM-E 24-48 VDC/ ©) ©) Q

120-230 VAC

PM-E F 24 VDC Q
PROFIsafe
Table 10-2 Assignment of TM-E terminal modules and electronic modules

Electronic modules TM-E terminal modules for electronic modules

Screw-type term. —> | 155S26-A1 | 15S24-A1 | 15S24-01 | 15S23-01 | 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 -0AAO0 0AA0 0AA0 0AA0 0AA0

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

Order number ~ __, | 4CA80- | 4CA70- | 4CB70- | 4CB60-

6ES7193... 0AA0 0AA0 0AA0 0AA0

2Dl 24 VDC Standard Q Q Q Q

2DI 24 VDC High

Feature

4Dl 24 VDC Standard

4DI 24 VDC High

Feature

4Dl 24 VDC/SRC

Standard

4Dl 24-48 VUC High Q ©) ©) Q

Feature

4DI NAMUR Q ©) ©) Q

2DI 120 VAC Standard Q O Q O

2DI 230 VAC Standard Q O Q O

10-2
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Terminal Modules

Table 10-2 Assignment of TM-E terminal modules and electronic modules, continued

Electronic modules

TM-E terminal modules for electronic modules

Screw-type term. —>

Order number
6ES7193... -

15526-A1

15S524-A1

15524-01

15523-01

15S824-AT

30S44-01

30S46-A1

4CA40-
0AAOQ

4CA20-
0AAOQ

4CB20-
0AAOQ

4CB00-
0AAOQ

4CL20-
0AAOQ

4CG20-
0AAOQ

4CF40-
0AAOQ

Spring terminal: —»

Order number  __
6ES7193...

15C26-A1

15C24-A1

15C24-01

15C23-01

15C24-AT

30C44-01

30C46-A1

4CA50-
0AAOQ

4CA30-
0AAOQ

4CB30
-0AAQ

4CB10-
0AAOQ

4CL30-
0AAOQ

4CG30-
0AAOQ

4CF50-
0AAOQ

Fast Connect —

Order number  __
6ES7193...

15N26-A1

15N24-A1

15N24-01

15N23-01

4CA80-
0AAOQ

4CA70-
0AAOQ

4CB70-
0AAOQ

4CB60-
0AAOQ

2D0 24 VDC/0.5 A
Standard

2D0O 24 VDC/0.5 A
High Feature

4D0 24 VDC/0.5 A
Standard

Q

Q

Q

Q

2D0 24 VDC/2 A
Standard

2D0 24 VDC/2 A High
Feature

4D0O 24 VDC/2 A
Standard

2D0 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
2AI U High Speed

2Al | 2WIRE Standard

2Al | 2WIRE High
Speed

2Al 2/4WIRE High
Feature

2Al | 4WIRE Standard,
2Al | 4WIRE High
Speed

2Al RTD Standard

2AI RTD High Feature

2Al TC Standard

© 0 0

© 0 0

2AI TC High Feature

2A0 U Standard
2A0 U High Feature

ET 200S Distributed 1/0O System
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Terminal Modules

Table 10-2 Assignment of TM-E terminal modules and electronic modules, continued

Electronic modules TM-E terminal modules for electronic modules

Screw-type term. —> | 15S26-A1 | 15S24-A1 | 15S24-01 | 15S23-01 | 15S24-AT | 30S44-01 | 30S46-A1
Order number 4CA40- 4CA20- | 4CB20- 4CBO0O0- 4CL20- 4CG20- | 4CF40-
6ES7193... ™| 0AA0 0AAOQ 0AAOQ 0AAOQ 0AAOQ 0AAOQ 0AAOQ
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... 0AAOQ 0AAOQ -0AAQ 0AAOQ 0AAOQ 0AAOQ 0AAOQ
Fast Connect =~ —» | 15N26-A1 | 15N24-A1 | 15N24-01 | 15N23-01

Order number ~ __, | 4CA80- | 4CA70- | 4CB70- | 4CB60-
6ES7193... 0AA0Q 0AAOQ 0AAOQ 0AAOQ

2A0 | Standard Q Q Q Q

2A0 | High Feature

41Q-SENSE Q Q

1Count 24V/100kHz Q 6

1Count 5V/500kHz Q

1SSl Q Q

1STEP 5V/204kHz ©) Q

2PULSE Q Q

1POS INC/Digital @)

1POS SSI/Digital Q

1POS INC/Analog Q

1POS SSI/Analog Q

1SI 3964/ASCII @) @)

1SI Modbus/USS Q Q

4/8 F-DI 24 VDC* @) @)
4 F-DO 24 VDC/2A* Q Q
RESERVE (width @) @) @) @) @)

15 mm)

RESERVE (width Q Q
30 mm)

*  See the ET 200S Distributed I/O System, Fail-Safe Modules manual in the S7 F Systems and S7

Distributed Safety documentation packages

10-4
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Terminal Modules

10.1

TM-P15S23-A1, TM-P15C23-A1, and TM-P15N23-A1
terminal modules (6ES7193-4CCx0-0AA0)

Order number

Features

6ES7193 4CC20-0AAO0 (screw-type terminal)
6ES7193 4CC30-0AAO0 (spring terminal)
6ES7193 4CC70-0AAQ (Fast Connect)

Terminal module for power module

Infeed for a new potential group up to the next TM-P terminal module
Connection by means of screw-type terminal with the TM-P15S523-A1
Connection by means of spring terminal with the TM-P15C23-A1
Connection via Fast Connect with the TM-P15N23-A1

2 x 3 terminals

Prewiring of the terminal module

Noise diversion from the electronic module to the DIN rail by means of spring
contact

Fitting of a shield contact element

Uninterrupted AUX1 bus with connection to terminals A4 and A8

Terminal assignment

The following table shows the terminal assignment of the terminal module:

Table 10-3 Terminal assignment of the TM-P15S23-A1, TM-P15C23-A1, and

TM-P15N23-A1 terminal modules

View Terminal Designation
- 2| L+/L Rated load voltage for inserted power
3 /N module and associated potential
ShE group
A| AUX1 Any connection for PE or voltage bus
AUXT 4 up to the maximum rated load
voltage of the module
4
L+/L | SO | L+/L 6| L+/L Rated load voltage for inserted power
410]e module and associated potential
M/N [ SO | M/N 7 M/N group
1007 -
AUX1 [,SC | AUX1 A| AUX1 Any connecthn for PE or voltage bus
ARIE 8 up to the maximum rated load
voltage of the module

ET 200S Distributed 1/0O System
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Terminal Modules

Block diagram

-

N
d
(o]

A Tw
S

<— Backplane bus

o Infeed of the power buses to the electronic modules

7| «—— Terminals with connection to the power module

terminals or potential terminals of any kind

<« Uninterrupted AUX1 bus with connection to

1 -« Use of terminals A4 and A8 as protective conductor
terminals A4 and A8

Figure 10-1  Block diagram of the TM-P15S23-A1, TM-P15C23-A1, and TM-P15N23-A1

terminal modules

Technical specifications

10-6

Dimensions and weight

Dimensions WxHxD

(mm)
® Screw-type/spring 15x 132 x 43
terminals
* Fast Connect 15x 162 x 43
Weight Approx. 65 g
Data for specific modules
Number of terminals 2x3

ET 200S Distributed 1/0O System
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Terminal Modules

10.2

TM-P15S23-A0, TM-P15C23-A0, and TM-P15N23-A0

terminal modules (6ES7193-4CDx0-0AA0)

Order number

6ES7193-4CD20-0AA0 (screw-type terminal)

6ES7193-4CD30-0AAO0 (spring terminal)
6ES7193-4CD70-0AA0 (Fast Connect)

Features

* Terminal module for power module

* Infeed for a new potential group up to the next TM-P terminal module

* Connection by means of screw-type terminal with the TM-P15S23-A0

* Connection by means of spring terminal with the TM-P15C23-A0
* Connection via Fast Connect with the TM-P15N23-A0

e 2 x 3terminals

* Prewiring of the terminal module

* Noise diversion from the electronic module to the DIN rail by means of spring

contact

* Fitting of a shield contact element

* Interrupted AUX1 bus with connection to terminals A4 and A8

Table 10-4 Terminal assignment of the TM-P15S23-A0, TM-P15C23-A0, and
TM-P15N23-A0 terminal modules

View Terminal Designation
2| L+/L Rated load voltage for inserted power
module and associated potential
3 M/N group
i A| AUX1 Any connection for PE or voltage bus
4 up to the maximum rated load
AUX voltage of the module
8 6| L+/L Rated load voltage for inserted power
S + Vi | ! W
L+/L A1 0s L+/L N module and associated potential
7
M/N | OO | /N group
cHEy Al AUX1 Any connection for PE or voltage bus
AUX1 A®% AUX1 8 up to the maximum rated load
a1l Ts voltage of the module

ET 200S Distributed 1/0O System
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Terminal Modules

Block diagram

-

PM-E

>
>

A4 and A8

<—— Backplane bus

. Infeed of the power buses to the electronic modules

<«+—— Terminals with connection to the power module

-« Use of terminals A4 and A8 as protective conduc-
tor terminals or potential terminals of any kind

-« Infeed of the AUX1 bus by means of terminals

Figure 10-2 Block diagram for the TM-P15S23-A0, TM-P15C23-A0, and TM-P15N23-A0

terminal modules

Technical specifications

10-8

Dimensions and weight

Dimensions WxHxD

(mm)
® Screw-type/spring 15x 132 x 43
terminals
® Fast Connect 15x 162 x 43
Weight Approx. 65 g
Data for specific modules
Number of terminals 2x3

ET 200S Distributed 1/0O System
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Terminal Modules

10.3 TM-P15S22-01, TM-P15C22-01, and TM-P15N22-01
terminal modules (6ES7193-4CEx0-0AA0Q)

Order number

6ES7193-4CE00-0AAOQ (screw-type terminal)
6ES7193-4CE10-0AAO (spring terminal)
6ES7193-4CE60-0AAQ (Fast Connect)

Features
* Terminal module for power module
* Infeed for a new potential group up to the next TM-P terminal module
* Connection by means of screw-type terminal with the TM-P15522-01
» Connection by means of spring terminal with the TM-P15C22-01
» Connection via Fast Connect with the TM-P15N22-01
* 2Xx2terminals
* Prewiring of the terminal module

* Noise diversion from the electronic module to the DIN rail by means of spring
contact

* Fitting of a shield contact element

* Uninterrupted AUX1 bus without a connection to the terminals

Terminal assignment

The following table shows the terminal assignment of the terminal module:

Table 10-5 Terminal assignment of the TM-P15S22-01, TM-P15C22-01, and
TM-P15N22-01 terminal modules

View Signal name Designation
- 2| L+/L Rated load voltage for inserted power
module and associated potential
- group
e 3|M/N
AUX1
= 6| L+/L Rated load voltage for inserted power
L+/L | &Q | L+/L module and associated potential
2 s group
M/N[ SO | M/N 7|M/N
31ly

ET 200S Distributed 1/0O System
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Terminal Modules

Block diagram

<— Backplane bus

PM-E

|

o Infeed of the power buses to the electronic modules

Terminals with connection to the power module

<« Uninterrupted AUX1 bus without a connec-
tion to the terminals

Figure 10-3  Block diagram for the TM-P15S22-01, TM-P15C22-01, and TM-P15N22-01

terminal modules

Technical specifications

10-10

Dimensions and weight

Dimensions WxHxD

(mm)
® Screw-type/spring 15x119.5x 43
terminals
* Fast Connect 15x 142 x 43
Weight Approx. 55 g
Data for specific modules
Number of terminals 2x3

ET 200S Distributed 1/0O System
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Terminal Modules

10.4 TM-P30S44-A0 and TM-P30C44-A0 terminal modules
(6ES7193-4CKx0-0AA0)

Order number

6ES7193-4CK20-0AAO (screw-type terminal)
6ES7193-4CK30-0AAOQ (spring terminal)

Features
* Terminal module for the fail-safe PM-E F 24 VDC PROFIsafe power module
* Infeed for a new potential group up to the next TM-P terminal module
* Wiring of the fail-safe digital outputs of the PM-E F 24 VDC PROFIsafe
* Prewiring possible

* Noise diversion from the electronic module to the DIN rail by means of spring
contact

* Fitting of a shield contact element

* Interrupted AUX1 bus with connection to terminals A4 and A8

ET 200S Distributed 1/0O System
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Terminal Modules

Terminal assignment

The following table shows the terminal assignment of the terminal module:

Table 10-6 Terminal assignment of the TM-P30S44-A0 and TM-P30C44-A0 terminal

module
View Terminal Designation
2 |24VDC Load voltage of 24 VDC for: inserted
power module and associated potential
group. DO 0 and DO 1 and P1 and P2
voltage buses
5 oo 3 |[M Chassis ground
A | AUX 1 Any connection for PE or voltage bus up
4 to the maximum rated load voltage of the
=< OO, module
8 o0, .
90 .00 6 |24VDC Load voltage of 24 VDC for: inserted
0 61D D‘ power module and associated potential
== group. DO 0 and DO 1 and P1 and P2
OO0 OO0 voltage buses
174 0g 9
ASOA0 O 7 |M Chassis ground
41082 1[]g A | AUX 1 Any connection for PE or voltage bus up
8 to the maximum rated load voltage of the
module
9 |DOOP Connections for fail-safe digital output O
10 IDOOM (switching to P/M potential)
11 |DO2P Connections (relay contacts) for fail-safe
switching of the voltage buses P1 and P2.
P1 and P2 can also be used as DO 2 M
12 |DO2 M and DO 2 P (for a diagram of the wiring,
see the ET 200S Fail-Safe Modules
manual).
13 |DO1P Connections for fail-safe digital output O
14 | DO 1M (switching to P/M potential)
15 |DO2P Connections (relay contacts) for fail-safe
switching of the voltage buses P1 and P2.
P1 and P2 can also be used as DO 2 M
16 | DO 2M and DO 2 P (for a diagram of the wiring,
see the ET 200S Fail-Safe Modules
manual).

ii Caution
If high currents occur at DO 2 P and DO 2 M, you must wire terminals 11 and 15
(DO 2 P) and 12 and 16 (DO 2 M) in parallel.
Otherwise, the temperature of the terminals cannot be prevented from rising due
to the current load.

ET 200S Distributed 1/0O System
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Terminal Modules

Block diagram

|
i

&>
@ >

—
v

A4 and A8

-— Backplane bus

- e - .
g o Uninterrupted power buses from the power module

<«+—— Terminals with connection to the electronic module

Use of terminals A4 and A8 as protective conduc-
tor terminals or potential terminals of any kind

| = Infeed of the AUX1 bus by means of terminals

Figure 10-4 Block diagram of the TM-P30S44-A0 and TM-P30C44-A0 terminal module

Technical specifications

Dimensions and weight

Dimensions WxHxD 30x 132 x 43
(mm)
Weight Approx. 116 g

(TM-P30S44-A0)

Approx. 100 g
(TM-P30C44-A0)

Data for specific modules

Number of terminals 14

Description of the PM-E F 24 VDC PROFIsafe power module

You can find a description of the PM-E F DC 24V PROFIsafe power module you
can use with the above terminal modules in the ET 200S Distributed I/O, Fail-Safe
Modules manual in the S7 F Systems and S7 Distributed Safety documentation

packages

ET 200S Distributed 1/0O System
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Terminal Modules

10.5 TM-PF30S47-F1 terminal module (for PM-D F 24 VDC)

(3RK1-903-3AA00)

Order number

3RK1 903-3AA00 (screw-type terminal)

Features

» Terminal module for the fail-safe PM-D F 24 VDC PROFIsafe power module

* Infeed for a new potential group up to the next TM-P terminal module

* Prewiring of the terminal module

* Noise diversion from the electronic module to the DIN rail by means of spring

contact

* Fitting of a shield contact element

* Uninterrupted AUX1 bus without a connection to the terminals

Terminal assignment

The following table shows the terminal assignment of the terminal module:

Table 10-7 Terminal assignment of the TM-PF30S47-F1 terminal module

111 Rt

View Terminal Designation
20 |24 VDC Rated load voltage of 24 VDC: for
T inserted power module and voltage
buses SG 1to SG6and U 1
00 00
I I I I 21 | M Chassis ground
I I I I 27 |24 VDC Rated load voltage of 24 VDC: for
inserted power module and voltage
II II buses SG 1to SG6and U 1
] e
oL][]7 28 | M Chassis ground

10-14
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Terminal Modules

Block diagram

% -— Backplane bus
- e ( - .
- Uninterrupted power buses from the power module

Electr
Module
EM

Terminals with connection to the electronic module

= Moo n

¢ <«——— Uninterrupted AUX1 bus without a connection to

the terminals

oMo N

Figure 10-5 Block diagram of the TM-PF30S47-F1 terminal module

Technical specifications

Dimensions and weight

Dimensions WxHxD 30 x 196.5 x 102
(mm)
Weight Approx. 300 g

Data for specific modules

Number of terminals 4

ET 200S Distributed 1/0O System
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Terminal Modules

10.6 TM-E15S26-A1, TM-E15C26-A1, and TM-E15N26-A1
universal terminal modules (6ES7193-4CAx0-0AA0)

Order number

6ES7193-4CA40-0AAO (screw-type terminal)
6ES7193-4CA50-0AAO0 (spring terminal)
6ES7193-4CA80-0AAQ (Fast Connect)

Features
* Universal terminal module for the electronic modules
* Connection by means of screw-type terminal with the TM-E15526-A1
* Connection by means of spring terminal with the TM-E15C26-A1
» Connection via Fast Connect with the TM-E15N26-A1
* 2Xx6terminals
* Prewiring of the terminal module

* Noise diversion from the electronic module to the DIN rail by means of spring
contact

* Fitting of a shield contact element
* Uninterrupted AUX1 bus with connection to terminals A4, A8 and A3, A7

ET 200S Distributed 1/0O System
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Terminal Modules

Terminal assignment

* Terminal assignment of the TM-E15S26-A1, TM-E15C26-A1, and
TM-E15N26-A1 terminal modules with the 4-channel digital electronic modules:

View Terminal Designation
1 | DIg/DOg DI: Digital input
2 | DI,/DO, DO: Digital output
N 3 | 24 VDC for Dlg/ M for DO, | 24 VDC: Sensor
supply
0o 4 |24 VDC for DIy/ M for DO2 | - Ground, load power
0o 5 | Dly/ DOy supply
NN 6 | Dl3/ DO3
%gs 7 | 24 VDC for Dly/ M for DO;
2006 8 | 24 VDC for DI/ M for DOg
NN A
3J]7 4
NN .
4108 A | AUX1 bus fed through. Connection to terminals A4,
A A 3 | A8 and A3, A7.
418 A
AOO A
s 1[]7 i
A
7

* Terminal assignment of the TM-E15S26-A1, TM-E15C26-A1, and
TM-E15N26-A1 terminal modules with the 2-channel electronic modules and
technology modules:

The terminal assignment of terminals 1 to 8 corresponds to that of the
TM-E15S24-01, TM-E15C24-01, and TM-E15N24-01 terminal modules. You will
find the various terminal assignments in the technical specifications of the
different electronic modules.

You can obtain the terminal assignment of terminals A4, A8 and A3, A7 from
the above table.

ET 200S Distributed 1/0O System
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Terminal Modules

Block diagram

% <——— Backplane bus
* Uninterrupted power buses from the power module

LT

Electr
Mod.
EM

e
s «+——— Terminals with connection to the electronic module
3| 7 /
4/l 8 /
A4 A8

A3 | A7

- Uninterrupted AUX1 bus with connection to ter-
minals A4, A8 and A3, A7

Figure 10-6  Block diagram for the TM-E15S26-A1, TM-E15C26-A1, and TM-E15N26-A1

terminal modules

ET 200S Distributed 1/0O System
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Terminal Modules

Technical specifications

Dimensions and weight

Dimensions W xH x D

(mm)

® Screw-type/spring 15 x 157 x 43

terminals

* Fast Connect 15x 202 x 43

Weight Approx. 70 g
(TM-E15C26-A1)
Approx. 83 g
(TM-E15S26-A1)
Approx. 95 g
(TM-E15NS26-A1)

Data for specific modules
Number of terminals 2x6

ET 200S Distributed 1/0O System
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Terminal Modules

10.7 TM-E15S24-A1, TM-E15C24-A1, and TM-E15N24-A1
terminal modules (6ES7193-4CAx0-0AA0)

Order number

6ES7193-4CA20-0AAO (screw-type terminal)

6ES7193-4CA30-0AAO0 (spring terminal)
6ES7193-4CA70-0AAQ (Fast Connect)

Features

¢ Terminal module for electronic modules

* Connection by means of screw-type terminal with the TM-E15524-A1

* Connection by means of spring terminal with the TM-E15C24-A1
* Connection via Fast Connect with the TM-E15N24-A1

e 2 x4 terminals

* Prewiring of the terminal module

* Noise diversion from the electronic module to the DIN rail by means of spring

contact

* Fitting of a shield contact element

* Uninterrupted AUX1 bus with connection to terminals A4 and A8

Terminal assignment

The following table shows the terminal assignment of the terminal module:

Table 10-8 Terminal assignment of the TM-E15S24-A1, TM-E15C24-A1, and

TM-E15N24-A1 terminal modules

View Terminal Designation
. 1| The assignment depends on which electronic module
5 is inserted
00 3]
A| AUX1 Any connection for PE or voltage bus
OO 4 up to the maximum rated load
1L0s voltage of the module
OO
o1 0s 5| The assignment depends on which electronic module
SIS 5 is inserted
37 —
=S ’
A A
4 1L A| AUX1 Any connection for PE or voltage bus
8 up to the maximum rated load
voltage of the module

10-20
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Terminal Modules

Block diagram

°7§ <— Backplane bus
&— - .
T Uninterrupted power buses from the power module

Electr
Mod.
EM

.

s «——— Terminals with connection to the electronic module
3| 7 /

4 8 «—— Useofterminals 4 and 8 as protective conduc-
tor terminals or potential terminals of any kind
<« Uninterrupted AUX1 bus with connection to termi-

nals 4 and 8

Figure 10-7 Block diagram for the TM-E15S24-A1, TM-E15C24-A1, and TM-E15N24-A1
terminal modules

Technical specifications

Dimensions and weight

Dimensions

W XxHXxD (mm)

® Screw-type/spring 15x 132 x 43
terminals

* Fast Connect 15x 162 x 43

Weight Approx. 65 g

(TM-E15S24-A1 and
TM-E15C24-A1)

Approx. 72 g
(TM-E15N24-A1)

Data for specific modules

Number of terminals 2x4

ET 200S Distributed 1/0O System
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Terminal Modules

10.8 TM-E15S24-01, TM-E15C24-01, and TM-E15N24-01
terminal modules (6ES7193-4CBx0-0AA0)

Order number

6ES7193-4CB20-0AA0 (screw-type terminal)
6ES7193-4CB30-0AAO0 (spring terminal)
6ES7193-4CB70-0AA0 (Fast Connect)

Features
» Terminal module for electronic modules
* Connection by means of screw-type terminal with the TM-E15524-01
» Connection by means of spring terminal with the TM-E15C24-01
» Connection via Fast Connect with the TM-E15N24-01
* 2Xx4terminals
* Prewiring of the terminal module

* Noise diversion from the electronic module to the DIN rail by means of spring
contact

* Fitting of a shield contact element

* Uninterrupted AUX1 bus without connection to terminals 4 and 8

Terminal assignment

The following table shows the terminal assignment of the terminal module:

Table 10-9 Terminal assignment of the TM-E15S24-01, TM-E15C24-01, and
TM-E15N24-01 terminal modules

View Terminal Designation
. 1| The assignment depends on which electronic module
L | is inserted
oo 2| No access to the AUX1 bus.
3| Terminals not used by the electronic module can be
|| used for unneeded connecting wires. The permitted
00 4 | potential corresponds to the potential of the electronic
10s || module used.
QO 5
2l 1 e |
QO 6
3 J[]7 o
QO 7
4 ]l]g —
8

ET 200S Distributed 1/0O System
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Terminal Modules

Block diagram

% <——— Backplane bus
* Uninterrupted power buses from the power module

T

=
9]
o
=4
(]

s «+——— Terminals with connection to the electronic module
3|7 7
4|8
-« Uninterrupted AUX1 bus without connection to terminals

4and 8

Figure 10-8 Block diagram for the TM-E15S24-01, TM-E15C24-01, and TM-E15N24-01
terminal modules

Technical specifications

Dimensions and weight

Dimensions W xH x D

(mm)

® Screw-type/spring 15x 132 x 43

terminals

* Fast Connect 15x 162 x 43

Weight Approx. 65 g
(TM-E15S24-01 and
TM-E15C24-01)
Approx. 72 g
(TM-E15N24-01)

Data for specific modules
Number of terminals 2x4

ET 200S Distributed 1/0O System
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Terminal Modules

10.9 TM-E15S23-01, TM-E15C23-01, and TM-E15N23-01
terminal modules (6ES7193-4CBx0-0AA0)

Order number

6ES7193-4CB00-0AAO (screw-type terminal)
6ES7193-4CB10-0AAO0 (spring terminal)
6ES7193-4CB60-0AA0 (Fast Connect)

Features
» Terminal module for electronic modules
* Connection by means of screw-type terminal with the TM-E15523-01
» Connection by means of spring terminal with the TM-E15C23-01
» Connection via Fast Connect with the TM-E15N23-01
* 2Xx3terminals
* Prewiring of the terminal module

* Noise diversion from the electronic module to the DIN rail by means of spring
contact

* Fitting of a shield contact element

* Uninterrupted AUX1 bus without a connection to the terminals

Terminal assignment

The following table shows the terminal assignment of the terminal module:

Table 10-10 Terminal assignment of the TM-E15S23-01, TM-E15C23-01, and
TM-E15N23-01 terminal modules

View Terminal Designation

—_

The assignment depends on which electronic module

is inserted

oo

N |

No access to the AUX1 bus.

NI
1[5
NN

2l ][ s
(NI
107

N o of o

ET 200S Distributed 1/0O System
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Terminal Modules

Block diagram

%5 <— Backplane bus
S - .
T - Uninterrupted power buses from the power module

Electr
Mod.
EM

o~

6 «——— Terminals with connection to the electronic module

3|7 /

: <« Uninterrupted AUX1 bus without a connec-
tion to the terminals

Figure 10-9 Block diagram for the TM-E15S23-01, TM-E15C23-01, and TM-E15N23-01
terminal modules

Technical specifications

Dimensions and weight

Dimensions W xH x D

(mm)

® Screw-type/spring 15 x 120 x 43

terminals

* Fast Connect 15x 142 x 43

Weight Approx. 55 g
(TM-E15S23-01 and
TM-E15C23-01)
Approx. 60 g
(TM-E15N23-01)

Data for specific modules
Number of terminals 2x3

ET 200S Distributed 1/0O System
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Terminal Modules

10.10 TM-E15S24-AT and TM-E15C24-AT terminal modules
(6ES7193-4CLx0-0AA0)

Order number

6ES7193-4CL20-0AAO0 (screw-type terminal)
6ES7193-4CL30-0AAO0 (spring terminal)

Features

* Terminal module for the 2Al TC High Feature electronic module

ii Caution
You can only insert the 2Al TC HF electronic module into the
TM-E15S24-AT/TM-E15C24-AT terminal module. Inserting another electronic
module can result in the destruction of the internal reference junction of the
terminal module.

» Terminal module has an internal reference junction for temperature
compensation. Temperature compensation is thus possible directly at the
reference junction of the thermocouples.

» Connection by means of screw-type terminal with the TM-E15524-AT
» Connection by means of spring terminal with the TM-E15C24-AT

* 2Xx2terminals

* Prewiring of the terminal module

* Noise diversion from the electronic module to the DIN rail by means of spring
contact

* Fitting of a shield contact element

* Uninterrupted AUX1 bus without connection to terminals 4 and 8

ET 200S Distributed 1/0O System
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Terminal Modules

Terminal assignment

The following table shows the terminal assignment of the terminal module:

Table 10-11 Terminal assignment of the TM-E15S24-AT and TM-E15C24-AT terminal
module

View Terminal Designation

—_

Assignment: See the 2Al TC High Feature electronic

| || module
| >

00
3| Not available
QO 4
10 0s - - -
Q| 5| Assignment: See the 2Al TC High Feature electronic
o1 e || module

Not available

s Y |
s Y
\I

Block diagram

% <——— Backplane bus
(o— - .
o Uninterrupted power buses from the power module

.

s <«——— Terminals with connection to the electronic module

-« Uninterrupted AUX1 bus without a connec-

tion to the terminals

Figure 10-10 Block diagram of the TM-E15S24-AT and TM-P15C24-AT terminal module

ET 200S Distributed 1/0O System
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Terminal Modules

Technical specifications

10.11

Dimensions and weight

Dimensions W xH x D 15x132 x 43
(mm)
Weight Approx. 55 g
Data for specific modules
Number of terminals 2x2
Note

You will find the accuracy information on the internal reference junction in
Section 13.16.

TM-E30S44-01 and TM-E30C44-01 terminal modules
(6ES7193-4CGx0-0AA0)

Order number

Features

10-28

6ES7193-4CG20-0AA0 (screw-type terminal)
6ES7193-4CG30-0AAO (spring terminal)

Terminal module for electronic modules with a width of 30 mm and fail-safe
electronic modules

Connection by means of screw-type terminal with the TM-E30S44-01
Connection by means of spring terminal with the TM-E30C44-01

4 x 4 terminals

Prewiring of the terminal module

Noise diversion from the electronic module to the DIN rail by means of spring
contact

Fitting of a shield contact element

Uninterrupted AUX1 bus without a connection to terminals 4 and 8 or 12 and
16.

ET 200S Distributed 1/0O System
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Terminal Modules

Terminal assignment

The following table shows the terminal assignment of the terminal module:

Table 10-12 Terminal assignment of the TM-E30S44-01 and TM-E30C44-01 terminal

module
View Terminal Designation
1 | The assignment depends on which electronic module
T o | isinserted
3 No access to the AUX1 bus.
oo 00 4 Terminals not used by the electronic module can be
used for unneeded connecting wires. The permitted
5 | potential corresponds to the potential of the electronic
QO | OOy
00890 04 6 | module used.
OO 100, 7
A 008e 1114 8
OO 1004
SLI74 g 9
QO 1004 10
08,1 g 11
12
13
14
15
16

Block diagram

% -— Backplane bus
- e ( - .
- Uninterrupted power buses from the power module

Electr
Module
EM
6|1 1| -«+——— Terminals with connection to the electronic module
0 4
1
olll 7| 3 5 /
1 1
4|| 8]2]|| 6
O O

;- Uninterrupted AUX1 bus without a connection to
terminals 4 and 8 or 12 and 16.

Figure 10-11 Block diagram of the TM-E30S44-01 and TM-E30C44-01 terminal module

ET 200S Distributed 1/0O System
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Terminal Modules

Technical specifications

Dimensions and weight

Dimensions WxHXxD 30x 132 x 43
(mm)
Weight Approx. 110 g

(TM-E30C44-01)

Approx. 125 g
(TM-E30S44-01)

Data for specific modules

Number of terminals 4x4

10.12 TM-E30S46-A1 and TM-E30C46-A1 terminal modules
(6ES7193-4CFx0-0AA0)

Order number

6ES7193-4CF40-0AAQ (screw-type terminal)
6ES7193-4CF50-0AAO0 (spring terminal)

Features

¢ Terminal module for the fail-safe electronic modules 4/8 F-DI 24 VDC
PRFOFIsafe and 4 F-DO 24 VDC/2A PROFlsafe.

* Connection by means of screw-type terminal with the TM-E30S46-A1
* Connection by means of spring terminal with the TM-E30C46-A1

* 6 x4 terminals

* Prewiring of the terminal module

* Noise diversion from the electronic module to the DIN rail by means of spring
contact

* Fitting of a shield contact element

* Uninterrupted AUX1 bus with a connection to terminals A4, A8, A3, A7 and
A12, A16, A11, A15.

ET 200S Distributed 1/0O System
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Terminal Modules

Terminal assignment

The following table shows the terminal assignment of the terminal module:

Table 10-13 Terminal assignment of the TM-E30S46-A1 and TM-E30C46-A1 terminal

module
View Terminal | F-DI F-DO Designation
1 DIO DO 0O P | Dl: Digital input
— 2 Vs1 DOOM | DO P and DO M: Connection
3 DI 2 . for fail-safe digital output
) Vs (switching to P/M potential)
oo oo Vs1: Internal sensor supply 1
5 DIt |DOTP |torDi0toDI3
SISIESIS? 6 Vst DO 1M |ys2: Internal sensor supply 2
100sls0 s 7 DI 3 - forDI4to DI 7
SIS 1® ®1 8 Vsi1 -
o[ 1 [ elol ][ la
9 Dl 4 DO2P
QO (10O
0741000 10 Vs2 DO2M
OO0 [ ©O; 11 DI 6 -
A1 0g 1 g
ASISYOSTS) 12 vs2
s a1 0g 13 DI 5 DO3P
A%%Afggﬁ 14 Vs2 |DO3M
P 15 DI7 |-
16 Vs 2 -
A4, A3, AUX1 AUX1 bus fed through.
A8, A7 Connection to terminals A4,
A8 and A3, A7.
A12; A11, | AUX1 AUX1 bus fed through.
A16, A15 Connection to terminals A12,

A11 and A16, A15.

ET 200S Distributed 1/0O System
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Terminal Modules

Block diagram

% -— Backplane bus
-~ o ( - .
- Uninterrupted power buses from the power module

Electr
Module
EM

N o
o————
o O
~ °

Lé T . . . .

1| -+——— Terminals with connection to the electronic module
0 4

3| 7 } é A////
1 1 /

4| 8|2|| 6

A AN A

4 > Connection of terminals A4, A8, A3, A7 and
A A12, A16; A11, A15 as productive conductors

or potential terminals of any kind

- Uninterrupted AUX1 bus with a connection
to terminals A4, A3, A8, A7 and A12, A11,
A16, A15

} $>£
o

N>
,{mE_.;w?_.

Figure 10-12 Block diagram of the TM-E30S46-A1 and TM-E30C46-A1 terminal module

Technical specifications

Dimensions and weight

Dimensions WxHxD 30 x 157 x 43
(mm)
Weight Approx. 158 g

(TM-E30S46-A1)

Approx. 131 g
(TM-E30C46-A1)

Data for specific modules

Number of terminals 6x4

Description of the electronic modules

10-32

You can find a description of the 4/8 F-DI 24VDC PROFIsafe and 4 F-DO

24 VDC/2A PROFIsafe electronic modules you can use with the above terminal
modules in the ET 200S Distributed I/O Module, Fail-Safe Modules manual in the
S7 F Systems and S7 Distributed Safety documentation packages.
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Power Modules

Chapter overview

Section Description Page
11.1 Parameters for power modules 11-1
11.2 PM-E 24 VDC power module (6ES7138-4CA00-0AAQ) 11-3
11.3 PM-E 24—48 VDC power module (6ES7138-4CA50-0AA0) 11-7
11.4 PM-E 24—48 VDC / 24—230 VAC power module 11-11
(6ES7138-4CB10-0AB0)
11.1 Parameters for power modules
Parameters
The following table describes the parameters of the power modules.
Table 11-1 Parameters for power modules
Power module
PM-E PM-E | PM-E24-48 value Default | Applica-
24VDC | 24-48 VDC vDC/ g 4
24-230 VAC
Diagnos- Diagnos- Diagnostics: Disable/en- | Disable Power mod-
tics: tics: No load volt- able ule
No load No load age
voltage voltage
— — Diagnostics: Disable/en- | Disable Power mod-
Fuse blown able ule
— — Voltage type DC/AC DC Power mod-
ule
ET 200S Distributed 1/0O System
EWA-4NEB780602402-09 11-1




Power Modules

Diagnostics: No load voltage

You use this parameter to enable a diagnostic message about missing load
voltage.

In the absence of load voltage, only the diagnostic message of the affected power
module is forwarded to the DP master. The SF error LEDs of all the modules in the
affected potential group come on.

Diagnostics: Fuse blown

You use this parameter to enable a diagnostic message about a blown fuse.

In the event of a blown fuse, only the diagnostic message of the affected power
module is forwarded to the DP master. The SF error LEDs of all the modules in the
affected potential group come on.

Voltage type

You use this parameter to select the load voltage connected to the power module:
DC voltage or AC voltage.

The correct diagnosis is thus provided in the event of missing load voltage or a
blown fuse.

ET 200S Distributed 1/0O System
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Power Modules

11.2 PM-E 24 VDC power module (6ES7138-4CA00-0AA0)

Order number
6ES7138-4CA00-0AA0

Features

* The PM-E 24 VDC power module monitors the supply voltage for all the
electronic modules in the potential group. The supply voltage is fed in by means
of the TM-P terminal module.

* You can use any electronic module in the potential group of the PM-E 24 VDC
power module except the 2DI 120 VAC Standard, 2DI 230 VAC Standard and
2D0 24-230 VAC/1 A.

ii Caution
Only connect the specified rated load voltage of 24 VDC to the TM-P terminal
module of the power module.

The connected rated load voltage must correspond to the supply voltage of the
electronic modules in the potential group.

* The current status of the power module is stored in the status byte in the
process input image (PIl). This is updated irrespective of whether the “No Load
Voltage” diagnosis has been enabled (see Appendix C).

ET 200S Distributed 1/0O System
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Power Modules

Terminal assignment

The following table illustrates the terminal assignment of the PM-E 24 VDC power
module for the different terminal modules:

Table 11-2 Terminal assignment of the PM-E 24 VDC power module

View Terminal assignment Remarks
24 VDC: Rated load
TM-P15S23-A1 and PM-E 24 VDC voltage
M: Chassis ground
0o
'iU1 AUX1: Ground terminal or
usable as any voltage bus
up to the level of the load
24 VDC gg gs 24 VDC y 24 VDG voltage.
Moo M J
S
AUX1 AT A AUX1
24 VDC: Rated load
voltage
TM-P15S23-A0 and PM-E 24 VDC M: Chassis ground
00
AUXT] AUX1: Ground terminal or
usable as any voltage bus
RS up to the level of the load
24VvDC |21 24 VDC ﬁ voltage.
SO 24 VDC
M 3587 M - AUX1 is used as PE.
AUX1 A8 AUXA1 - 1

24 VDC: Rated load
voltage

I TM-P15S22-01 and PM-E 24 VDC M: Chassis ground

[}
[}

AUX1

24VDC |2[][]g 24 VDC
SN L 24 VDC
M (30074 M J

ET 200S Distributed 1/0O System
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Power Modules

Block diagram

S
sy

Monito-
ring of

the load
voltage

i

(2]

3 ET 200S

o back-

o} plane )
g bus

3 interface |
@ module

24 VDC
P2
P1 M
Figure 11-1

Block diagram of the PM-E 24 VDC power module

ET 200S Distributed 1/0O System
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Power Modules

Technical specifications

Dimensions and weight

Status, interrupts, diagnostics

Dimensions
W XxHXxD (mm)

Weight

15x 81 x52
Approx. 35 g

Voltages, currents, potentials

Rated load voltage

¢ Overvoltage
protection

Protection with
automatic circuit
breakers

Max. current-carrying
capacity (up to 60 °C)

® Short-circuit
protection

Isolation

* Between rated load
voltage and
backplane bus

* Between the
power modules

Insulation tested with
Current consumption

* From the load
voltage L+ (no load)

Power dissipation of the
module

24 VDC
No

Yes, type C tripping
characteristics

10 A

No

Yes

Yes

500 VDC

Max. 4 mA

Typ. 100 mW

Diagnostic function

Group error
Load voltage
monitoring

Diagnostic
information readable

Yes

Red “SF” LED
Green “PWR” LED

Yes

ET 200S Distributed 1/0O System
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Power Modules

11.3 PM-E 24-48 VDC power module (6ES7138-4CA50-0AA0)

Order number
6ES7138-4CA50-0AA0

Features

* The PM-E 24-48 VDC power module monitors the supply voltage for all the
electronic modules in the potential group. The supply voltage is fed in by means
of the TM-P terminal module.

* You can use all the electronic modules except the 2DI 120 VAC Standard,
2DI 230 VAC Standard and 2DO 24-230 VAC/1 A in the potential group of the
PM-E 24—48 VDC power module.

» Control interface (P1Q) and feedback interface (Pll) in the process image for
option handling (see Appendix C).

* The current status of the power module is stored in the status byte in the
process input image (PIl). This is updated irrespective of whether the “No Load
Voltage” diagnosis has been enabled (see Appendix C),

* The PM-E 24-48 VDC power module is suitable for fail-safe modules.

ii Caution
Only connect the specified rated load voltage of 24—48 VDC to the TM-P terminal
module of the power module.

The connected rated load voltage must correspond to the supply voltage of the
electronic modules in the potential group.

ET 200S Distributed 1/0O System
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Power Modules

Terminal assignment

The following table shows you the terminal assignment of the PM-E 24—48 VDC

power module for the different terminal modules:

Table 11-3 Terminal assignment of the PM-E 24—-48 VDC power module

View

Terminal assignment

Remarks

I TM-P15S23-A1 and PM-E 24-48 VDC

24-48 VDC:
Rated load voltage

M: Chassis ground

0o
'iU1 AUX1: Ground terminal or
usable as any voltage bus
B B up to the level of the load
24-48VDC |2[][Jg 24-48VDC = 0448 VDG voltage.
QO
M0, M
Q
AUX1 A8 AUX1
24-48 VDC:
Rated load voltage
TM-P15S23-A0 and PM-E 24-48 VDC M: Chassis ground

00

AUXT] AUX1: Ground terminal or
usable as any voltage bus
RS up to the level of the load

24-48 VDC |2L][le 24-48 VDC ﬁ voltage.
SO T 24-48 VDC
M |s[C07 M AUX1 is used as PE.
OO
AUX1 A8 AUXA1 - 1

[}
[}

AUX1

SO | VI

24-48VDC |2 ][]g 2448

M (30074 M

TM-P15S22-01 and PM-E 24-48 VDC

L
24-48 VDC
-1

DC

24-48 VDC:
Rated load voltage

M: Chassis ground

ET 200S Distributed 1/0O System
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Block diagram
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Figure 11-2

Block diagram of the PM-E 24-48 VDC power module
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Power Modules

Technical specifications

Dimensions and weight

Status, interrupts, diagnostics

Dimensions
W XxHXxD (mm)

Weight

15x 81 x52
Approx. 35 g

Voltages, currents, potentials

Rated load voltage

* Reverse polarity
protection

¢ Overvoltage
protection

Protection with
automatic circuit
breakers

Max. current-carrying
capacity (up to 60 °C)

® Short-circuit
protection

Isolation

* Between rated load
voltage and
backplane bus

* Between the
power modules

Insulation tested with
Current consumption

* From the load
voltage L+ (no load)

Power dissipation of the
module

24-48 VDC

Yes

No

Yes, tripping
characteristic B, C

10 A

No

Yes

Yes

500 VDC

Max. 12 mA

Typ. 500 mW

Diagnostic function

* Group error
* Load voltage
monitoring

¢ Diagnostic
information readable

Yes

Red “SF” LED
Green “PWR” LED

Yes

11-10
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Power Modules

11.4 PM-E 24-48 VDC, 24-230 VAC power module
(6ES7138-4CB10-0AB0)

Order number
6ES7138-4CB10-0AB0O

Features

The PM-E 24-48 VDC, 24—230 VAC has the following characteristic features:

Monitors the supply voltage for all the electronic modules in the potential group.
The supply voltage is fed in by means of the TM-P terminal module.

Can be used universally and can be parameterized for DC and AC load voltage
for use with any electronic module.

Is required at least once for the ET 200S (to the right of the interface module).

Control interface (P1Q) and feedback interface (PII) in the process image for
option handling (see Appendix C).

The current status of the power module is stored in the status byte in the
process input image (PIl). This is updated irrespective of whether the “No Load
Voltage” diagnosis has been enabled (see Appendix C).

Is additionally equipped with a replaceable fuse (5 mm x 20 mm).

3-mm screwdriver

Figure 11-3  Replacing the fuse

ET 200S Distributed 1/0O System
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Power Modules

Note

The PM-E 24-48 VDC, 24-230 VAC power module (6ES7138-4CB10-0ABO) is not
a direct replacement for the device with the order number 6ES7138-4CB00-0ABO0
for AC applications because you have to select either AC or DC supply voltage. In
the case of DC applications, the new module is a direct replacement because the
default setting of the new parameter is “DC”. If you want to replace the device
6ES7138-4CB00-0ABO in AC applications, you have to create a new hardware
configuration and set the value “AC” for the load voltage type parameter.

If the hardware configuration is not changed for AC applications, the SF status
LED remains on all the time. If the “No load voltage” diagnostic interrupt is
enabled, several interrupts are activated in each AC cycle. The electronic modules
that are connected to the potential group of this PM-E continue to function
normally, however.

Terminal assignment

The following table indicates the terminal assignment of the PM-E 24-48 VDC,
24-230 VAC power module for the different terminal modules:

View Terminal assignment Remarks
24-48 VDC/ L1: Rated
TM-P15S23-A1 and PM-E 24-48 VDC, 24-230 VAC | load voltage
M/ N: Ground/neutral
oo conductor
AUX1
NN
24-48 VDC/ L1 |J ][] 24—48 VDC/ L1 *
Q0 T 24 VDC AC | AUX1: Ground terminal
M/N |47 M/N or usable as any
NS voltage bus up to the
AUX1 4108 AUX1 level of the load
voltage.
24-48 VDC/ L1: Rated
TM-P15S23-A0 and PM-E 24-48 VDC, 24-230 VAC | load voltage
M/ N: Ground/neutral
0o conductor
AU&
S AUX1: Ground terminal
24-48 VDC/ L1 |, ][ ¢ 24-48 VDC/ L1 - -~ - around termina
o0 24 VDC AC | orusable as any
M/N |50/ M/N - voltage bus up to the
0 level of the load
AUX1 3075 AUXT 1 L voltage.
- o AUX1 is used as PE.

11-12
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Power Modules

View Terminal assignment
24-48 VDC/ L1: Rated
load voltage
TM-P15S22-01 and PM-E 24-48 VDC, 24-230 VAC M/ N: Ground/neutral
conductor
0o
AUX1
-
W -
24-48 VDC/ L1 | ;14 2448 VDC/ L1 )
24 VDC AC
OO -
M/N 5 MIN
Block diagram
-~
N
| Z
FSG Fuse
>t ¥ monitor
o |
3
° ET 200S -
s backplane N
E- bus PVV|VR Load
i oa
|| e | [
monitor
3
po M/N o7
2
P1 24 VDC/L1 = 06
Fuse
Figure 11-4  Block diagram of the PM-E 24-48 VDC, 24-230 VAC
ET 200S Distributed 1/0 System
: ] 11-13
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Power Modules

Technical specifications

Dimensions and weight

Status, interrupts, diagnostics

Dimensions

W XxHXxD (mm)

Weight

15%x81x52
344

Voltages, currents, potentials

Rated load voltage

* Overvoltage protection

Max. current-carrying

capacity

®* For 24-56.7 VDC

* For 24-48/120/230 VAC

® Short-circuit protection

Isolation

24-56.7 VDC
24-48 VAC/
120-230 VAC

Yes
10A

Up to 30 °C:
max. 10 A
Up to 40 °C:
max. 9 A
Up to 60 °C:
max. 7 A
Up to 30 °C:
max. 8 A
Up to 40 °C:
max. 7 A
Up to 60 °C:
max. 5 A

Yes, IEC 127-2/1,
250V, 10 A, fast
fuse (5 x 20 mm),

replaceable?)

Diagnostic function Yes

* Group error Red “SF” LED

* Load voltage monitoring Green “PWR” LED
®* Fuse Green “FSG” LED

* Diagnostic information  Yes
can be displayed

* Between rated load Yes
voltage and backplane
bus
* Between the Yes
power modules
Insulation tested with 1500 VAC
Current consumption
From the backplane bus Max. 9.5 mA
* From load voltage L1/L+ Max. 9 mA
(no load)
Power dissipation of the Max. 5 W
module
11-14

1) The fuses on this module are only additional
fuses. External overcurrent protection (suitable
for branch circuits in accordance with the
applicable national regulations for electrical
engineering) is required in the supply lines of the
load circuit.

ET 200S Distributed 1/0O System
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Digital Electronic Modules

Introduction

The range of digital electronic modules (EM) includes input and output modules for
24 VDC. Input and output modules for 120/230 VAC are also available.

A relay module enables the switching of voltages for AC and DC.

Chapter overview

Section Description Page
12.1 Parameters for digital electronic modules 12-3
12.2 2DI 24 VDC Standard digital electronic module 12-9
(6ES7131-4BB00-0AA0)

12.3 4Dl 24 VDC Standard digital electronic module 12-13
(6ES7131-4BD00-0AAQ)

12.4 4Dl 24 VDC/SRC Standard digital electronic module 12-17
(6ES7131-4BD50-0AA0)

12.5 2DI 24 VDC High Feature digital electronic module 12-21
(6ES7131-4BB00-0AB0)

12.6 4Dl 24 VDC High Feature digital electronic module 12-25
(6ES7131-4BD00-0ABO)

12.7 4Dl 24-48 VUC High Feature digital electronic module 12-29
(6ES7131-4CD00-0ABO)

12.8 4Dl NAMUR digital electronic module 12-33
(6ES7131 4RD00-0AB9)

12.9 2Dl 120 VAC Standard digital electronic module 12-41
(6ES7131-4EB00-0ABO)

12.10 2Dl 230 VAC Standard digital electronic module 12-45
(6ES7131-4FB00-0ABO)

12.11 2D0 24 VDC/0.5 A Standard digital electronic module 12-49
(6ES7132-4BB00-0AA0)

12.12 4D0 24 VDC/0.5 A Standard digital electronic module 12-53
(6ES7132-4BD00-0AA0)

12.13 2DO0 24 VDC/0.5 A High Feature digital electronic module 12-57
(6ES7132-4BB00-0AB0)

12.14 2DO0 24 VDC/2 A Standard digital electronic module 12-61
(6ES7132-4BB30-0AA0)

12.15 4D0 24 VDC/2 A Standard digital electronic module 12-65
(6ES7132-4BD30-0AA0)

ET 200S Distributed I/0O System
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Digital Electronic Modules

Section Description Page
12.16 2DO0 24 VDC/2 A High Feature digital electronic module 12-69
(6ES7132-4BB30-0AB0)
12.17 2DO0 24-230 VAC/2 A digital electronic module 12-73
(6ES7132-4FB00-0ABO)
12.18 2RO NO 24120 VDC/5 A 24-230 VAC/5 A digital electronic 12-77
module (6ES7132-4HB00-0ABO)
12.19 2RO NO/NC 2448 VDC/5 A 24—230 VAC/5 A digital electronic 12-82
module (6ES7132-4HB10-0ABO0)

ET 200S Distributed 1/0O System
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Digital Electronic Modules

1

2.1 Parameters for digital electronic modules

Parameters for digital input modules

Table 12-1 Parameters for digital input modules

2DI 4Dl 4DI 2DI/ 4D1 24 VDC Value Default Applica-
24VDC 24VDC 24-48 VUC Standard range bility
High Fea- | High Fea- High Fea- 4Dl 24 VDC/SRC
ture ture ture Standard
2DI 120 VAC Stan-
dard
2DI 230 VAC Stan-
dard
Hardware interruptd) — — * Disable |Disable Module
* Enable
Diagnostic — * Disable | Disable Module
interrupt * Enable
Input delay) — — * 01ms |3ms Module
* 05ms
* 3ms
* 15ms
Diagnostics: Short circuit — — * Disable | Disable Module
to M2) * Enable
Diagnostics: — ® Disable | Disable Module
Wire break® e Enable
Diagnostics: — ® Disable | Disable Module
Fuse defect ® Enable
Diagnostics: — ® Disable | Disable Module
Load voltage ® Enable
missing
Trigger for | Trigger for — — ® Disable | Disable Channel 0
hardware hardware ® Enable
interrupt, interrupt,
rising rising Channel 1
edged) edged)
- Channel 2
Channel 3

The input delay applies to “0” to “1” and to “1” to “0".

Short circuit of the sensor supply.

Can only be parameterized for the IM151-1 High Feature interface module and the IM151-7 CPU

If the wire break check is activated, all the unused inputs must be stabilized to prevent them from triggering
a module wire break. To do this, connect a resistor between terminal 24/48 V
(3, A4, 7, A8) and the free input. The resistor must provide at least 0.5 mA of input current (see “Sensor
Switching” in the table of technical specifications). This ensures that sufficient current is flowing to prevent
wire break detection.

A sensor must provide a minimum of 0.5 mA in the off state (otherwise a wire break is detected in the off
state). Alternatively, a resistor can be connected parallel to the sensor terminals (the current must be at
least 0.5 mA).

ET 200S Distributed 1/0O System
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Digital Electronic Modules

Parameters for 4DI NAMUR

Table 12-2 Parameters for 4DI NAMUR

4DI NAMUR

Value range

Default

Applicability

Diagnostic interrupt

Enable
Disable

Disable

Module

Sensor type

Channel blocked
NAMUR sensor
Open single contact

Single contact, closed,
with 10 kQ

NAMUR changeover
contact

Open changeover contact

Changeover contact,
closed, with 10 kQ

Disable

Channel

Pulse extension

None
05s
1s
2s

None

Channel

Diagnostics
No sensor supply

Enable
Disable

Disable

Module

Diagnostics: wire break

Enable
Disable

Disable

Channel

Diagnostics: wire break

Enable
Disable

Disable

Channel

Flutter monitoring:
Monitoring window*

05s

1 sto 100 s (can be set at
increments of 1 s)

05s

Channel

Flutter monitoring:

Number of signal changes

Disable
2 to 31

Disable

Channel

* The parameters can only be set when the number of signal changes for flutter monitoring is activated

12-4
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Digital Electronic Modules

Parameters for digital output modules

Table 12-3 Parameters for digital output modules

2DO0 24 2DO0 24-230 2DO/ 4DO
VDC/ VAC/1 A 2RO NO NC 24 VDC/
0.5 A High 24-48 VDC/5 | 0.5 A Stan-
Feature A 24-230 dard Value range Default | Applicability
2DO0 24 2RO NO VSAX/ 2DO/ 4DO
VDC/ 24-120 VDC/ 24 VDC/
2 A High 5 A 24-230 2 A Stan-
Feature VAC/5 A dard
Reaction to CPU-/master-STOP —_— ® Switch Substitute | Module
substitute | a value
value
* Keep last
value
Substitute value — o O “0” Channel
o
* Disable Disable Module
* Enable
Diagnos- — * Disable Disable Channel
break
Diagnostics: — * Disable Disable Channel
Short-circuit * Enable
toM

1) If the interface module becomes deenergized, the digital output modules will not produce substitute
values. The value that is output = 0.

Hardware interrupt

This parameter enables the hardware interrupts for the module.

Input delay

You can use this parameter to suppress signal interference. Changes to the signal
are detected once the set time has elapsed.

Trigger for hardware interrupt, rising edge

This parameter allows you to enable a hardware interrupt at a rising edge (of a
signal status change) for each channel.

ET 200S Distributed 1/0O System
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Digital Electronic Modules

Pulse extension

Pulse extension is a function that changes a digital input signal. A pulse at a digital
input is extended to at least the parameterized length. If the input pulse already
longer than the parameterized length, the pulse is not changed.

The principle of pulse extension

The following figure uses examples to illustrate how and when input pulses are
changed.

Parameter for pulse extension = T4

Ty foredge Oto 1 T for edge 10 0

Process signal

“Processed”
input signal

Pulse is shorter than T4 Pulse is longer than T4 and
and is lengthened to T4 is not changed.

Process signal

“Processed”

input signal
A second pulse occurring during the Short pulses that occur
current pulse extension is postponed during the current pulse
until the current pulse extension is extension are ignored.
completed.

Figure 12-1  The principle of pulse extension

ET 200S Distributed 1/0O System
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Digital Electronic Modules

Note

If you set a pulse extension for an input channel, this also affects the flutter
monitoring enabled for this channel. The signal with a lengthened pulse is the input
signal for flutter monitoring. Make sure, therefore, that the parameter assignment
for pulse extension and flutter monitoring correspond with one another. By
selecting the appropriate values for the parameters you can adapt the functions to
suit your process.

Flutter monitoring

Flutter monitoring is a process control function for digital input signals. It detects
and reports signal characteristics that are unusual from a process engineering
viewpoint, such as the input signal fluctuating too frequently between “0” and “1”. If
signal characteristics like these occur, it is a sign that the sensors are faulty or that
there are instabilities from a process engineering viewpoint.

Activating flutter monitoring

You activate flutter monitoring by setting the number of signal changes for flutter
monitoring to a value other than zero.

Detecting unusual signal patterns

Each input channel has a parameterized monitoring window. The monitoring
window is started the first time the input signal changes. If the input signal changes
more often within the monitoring window than the set number of signal changes, a
flutter error is detected. If no flutter error is detected within the monitoring window,
the monitoring window is started again at the next signal change.

Reporting a flutter error

If a flutter error has occurred, the current signal status is entered in the process
image and the value of the signal is set to “invalid”. A flutter error is also entered as
diagnostic information, triggering an incoming diagnostic interrupt.

You must evaluate and process the status of the value and the diagnostic
information in the user program.

Resetting a flutter error

If no further fluttering of the input signal is detected within three monitoring
windows, the diagnostic entry is removed and an outgoing diagnostic interrupt is
triggered. The status of the value of the current signal in the process image is set
to “valid”.

ET 200S Distributed 1/0O System
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Digital Electronic Modules

Principle
The following figure gives you another graphic illustration of the principle of flutter
monitoring.
Parameter for number of signal changes =9
Parameter for monitoring window t = x 3 x monitoring window t = 3x
Process |_||_| |_|
signal ‘ |
W‘ :
Detectian \
Diagnostics |
Module diagnosis of incoming Module diagnosis of
flutter error outgoing flutter error
= report = reset

Figure 12-2  The principle of flutter monitoring

ET 200S Distributed 1/0O System
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Digital Electronic Modules

12.2 2DI 24 VDC Standard digital electronic module
(6ES7131-4BB00-0AA0)

Order number
6ES7131-4BB00-0AA0

Features
» Digital electronic module with two inputs
* Rated input voltage 24 VDC

» Suitable for switches and proximity switches (BEROs)

Terminal assignment

The following table illustrates the terminal assignment of the 2DI 24 VDC Standard
for the different terminal modules:

Table 12-4 Terminal assignment of the 2DI 24 VDC Standard

View Terminal assignment Remarks
— Channel 0:
TM-E15S24-A1 and 2DI 24 VDC Standard Terminals 1 to A4
00 Channel 1:
CHO CH1 Terminals 5 to A8
NS 2 conductors 3 conductors 4 conductors

Dlo |,(J]s Dt ‘ — SR DI: Input signal
SIS \ ] \ ] ] \ ' |24 VDC:
24VDC |,[[1g 24VDC ! ! ! ' | Sensor supply
SIS " 177 | M: Chassis ground
M 00, M |

SIS
AUX1 (e.g. PE) A4 AUXI (e.g. PE) -

When there are 4 con-
ductors, AUX1 must be

applied to PE.
£ TM-E15524-01 and 2DI 24 VDC Standard ?:r?nnlrrﬁ'lso1 04
00 Channel 1:
CHoO CH1 Terminals 5 to 8
SIS 2 conductors 3 cci)r]diug:tpwr .
Dlo |,7070s DIy - - DI: Input signal

S0 \ 1 \ ] 24 VDC: Sensor supply
24VDC |,(][)g 24VDC ‘ ‘

. ! M: Chassis ground

M 3%%7 M ‘—[

NI Terminals 4 and 8 can be
n.c |rg NG used for unneeded wires
of up to 30 VDC.

ET 200S Distributed 1/0O System
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Digital Electronic Modules

Table 12-4 Terminal assignment of the 2DI 24 VDC Standard

View Terminal assignment Remarks
—(| TM-E15S23-01 and 2DI 24 VDC Standard Channel 0:
Terminals 1 to 4
00 Channel 1:
CHO CH1 Terminals 5 to 8
SIS 2 conductors 3 conductors
Dlp o Dl4 ‘ . - " o DI: Input signal
1 5| | I
QQ \ | \ | 24 VDC: Sensor supply
24VDC |j][]s 24VDC T 3 M: Chassis ground
NN
M lgoms M

CHo

Dlo

24 VDC

AUX1

AUX1

&

SN
1J0s

NN
o[ 106

SN
107

SN
4 10s

AQ Oa
ANIN’)

AQ Oa
3Ll

TM-E15S26-A1 and 2DI 24 VDC Standard

CH1

Dl4

24

M

* \
VDC ‘J

AUX1

AUX1

When there are 4 conductors,

AUX1 must be applied to PE.

Channel 0:
Terminals 1 to A3

Channel 1:
Terminals 5 to A7

DI: Input signal
24 VDC: Sensor supply
M: Chassis ground

Terminals 4 and 8 can be
used for unneeded wires
of up to 30 VDC.

12-10
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Block diagram

Inputelec- | 1
tronics
>:sz
] ®
o || » % Input elec- o5
a » a 3 tronics
e || BeE | =t
© T @ ~
[oX -
X wx e | °3
© s Q 5
m Qe 7
p1 | ™M
P2 | L+ [ o

Figure 12-3  Block diagram of the 2Dl 24 VDC Standard
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Digital Electronic Modules

Technical specifications

Dimensions and weight

Sensor supply output

Dimensions W xH x D (mm) 15x 81 x52
Weight Approx. 35 g

Data for specific modules
Number of inputs 2

Length of cable

Output voltage

* With load Min. L+ (-0.5V)
Output current

¢ Rated value 500 mA

* Permitted range 0 to 500 mA

Data for selecting a sensor

¢ Unshielded Max. 600 m
® Shielded Max. 1000 m
Voltages, currents, potentials

Rated supply voltage (from 24 VDC

the power module)

* Reverse polarity Yes
protection

Isolation

* Between the channels No

* Between the channels Yes

and backplane bus

Permissible potential diffe-
rence

* Between the different
circuits

75 VDC, 60 VAC

Insulation tested with 500 VDC
Current consumption

* From supply voltage

Dependent on the

Input voltage

* Rated value 24 VDC

* For signal “1” 15t0 30V

* For signal “0” -30to 5V

Input current

* Atsignal “1” Typ. 7 mA
(at24Vv)

Input delay

e At“0"to“1” Typ.3ms (2.0 to
4.5 ms)

e At“1to“0” Typ.3ms (2.0 to
4.5 ms)

Input characteristic curve To IEC 61131,
Type 1

Connection of two-wire Possible

BEROs

* Permitted bias current Max. 1.5 mA

sensor
Power dissipation of the mo-  Typ. 0.4 W
dule

Status, interrupts, diagnostics
Status display Green LED per
channel

Diagnostic functions No

12-12
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Digital Electronic Modules

12.3 4DI 24 VDC Standard digital electronic module

(6ES7131-4BD00-0AAQ)

Order number
6ES7131-4BD00-0AA0

Features
» Digital electronic module with four inputs
* Rated input voltage 24 VDC

» Suitable for switches and proximity switches (BEROs)

Terminal assignment
The following table indicates the terminal assignment of the 4Dl 24 VDC Standard

for the different terminal modules:

Table 12-5 Terminal assignment of the 4Dl 24 VDC Standard

View Terminal assignment Remarks
. Channel 0:
TM-E15524-A1 and 4DI 24 VDC Standard Terminals 1 and 3
Channel 1:
CHo EE CH1 Terminals 5 and 7
CH2 CH3 5 cond Channel 2:
I conductors Terminals 2 and 3
Dlo 1555 DIy Channel 3:
N Terminals 6 and 7
Dlz |,rirs Dls ' AEURSRUN |
S ) j AR
24VDC |y, 24VDC -4+ | DI Input signal
AOOA Axq (e a PEY = ! ‘ 24 VDC: Sensor supply
AUX1 (e.g. PE) s AUX1 (e.g. PE) - ‘

Channel 0:
1| TM-E15524-01 and 4DI 24 VDC Standard Terminals 1 and 3
Channel 1:
oo Terminals 5 and 7
cHo bt CH!1 Channel 2:
CH2 CH3 '
SIS 2 conductors Terminals 2 and 4
Dlp 1005 DIy N Channel 3:
OO Terminals 6 and 8
DIy |2[1[Jg Dls -
OO ] )
24 VDC |, 24VDC - DI: Input signal
SN 24 VDC: Sensor supply
24VDC |, 14 24VDC

ET 200S Distributed 1/0O System
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Table 12-5 Terminal assignment of the 4DI 24 VDC Standard, continued

View Terminal assignment Remarks
Channel 0:
—(| TM-E15S23-01 and 4DI 24 VDC Standard Terminals 1 and 3
Channel 1:
0o Terminals 5 and 7
CHO | CH1 Channel 2:
CH2 CH3 .
SIS 2 conductors Terminals 2 and 3
Dl |s10s DPh Channel 3:
NS Terminals 6 and 7
Dlz ,(]()g O3 -
24 VDC 38 87 24 VDC J DI: Input signal
24 VDC: Sensor supply
Channel 0:
]| TM-E15S26-A1 and 4DI 24 VDC Standard Terminals 1 and 3
Channel 1:
CHO oo CHI Terminals 5 and 7
0o
Channel 2:
CH2 CH3 3 conductors
QQ 2 conductors i u Terminals 2 and 4
Dl 1[JJs DIy N \ T Channel 3:
N ! ; Terminals 6 and 8
Dl |20J[lg Dls - -~
QO AN . .
24VDC |, 24VDC - - | ] DI: Input signal
SIS 24 VDC: Sensor supply
24VDC |, 14 24VDC . - ||
AUX1 (e.g. M) {:S %: AUX1 (e.g. M) -
AUX1 (e.g. M) ’;% %j AUX1 (e.g. M)

ET 200S Distributed 1/0O System
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Digital Electronic Modules

Block diagram

Inputelec- | 1
tronics

ol

Inputelec- | P
tronics

Backplane bus

Inputelec- | 5
tronics

ET 200S
backplane bus

[ | g g

ol

ol
g 411 gL 1o 411

Inputelec- | 6
tronics

ol

p1 | ™ —o
P2 | L+ $—o 7

w

* 24 VDC only for TM-E15S24-01

Figure 12-4  Block diagram of the 4Dl 24 VDC Standard

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09 12-15



Digital Electronic Modules

Technical specifications

Dimensions and weight

Sensor supply output

Dimensions W xH x D (mm) 15x 81 x52
Weight Approx. 35 g

Data for specific modules
Number of inputs 4

Length of cable

Output voltage

* With load Min. L+ (-0.5V)
Output current

¢ Rated value 500 mA

* Permitted range 0 to 500 mA

Data for selecting a sensor

¢ Unshielded Max. 600 m
® Shielded Max. 1000 m
Voltages, currents, potentials

Rated supply voltage (from 24 VDC

the power module)

* Reverse polarity Yes
protection

Isolation

* Between the channels No

* Between the channels Yes

and backplane bus

Permissible potential diffe-
rence

* Between the different
circuits

75 VDC, 60 VAC

Insulation tested with 500 VDC
Current consumption

* From supply voltage Dependent on the

Input voltage

* Rated value 24 VDC

* For signal “1” 15t0 30V

* For signal “0” -30to 5V

Input current

* Atsignal “1” Typ. 7 mA
(at24Vv)

Input delay

e At“0"to“1” Typ. 3 ms
(2.0t0 4.5 ms)

e At“1to“0” Typ. 3 ms
(2.0t0 4.5 ms)

Input characteristic curve To IEC 61131,
Type 1

Connection of two-wire Possible

BEROs

* Permitted bias current Max. 1.5 mA

sensor
Power dissipation of the mo-  Typ. 0.7 W
dule
Status, interrupts, diagnostics
Status display Green LED per
channel
Diagnostic functions No

12-16

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09



Digital Electronic Modules

124 4Dl 24 VDC/SRC Standard digital electronic module
(6ES7131-4BD50-0AA0)

Order number
6ES7131-4BD50-0AA0

Features
» Digital electronic module with four inputs
* Source input
* Rated input voltage 24 VDC

» Suitable for switches and proximity switches (BEROs)

NULLTerminal assignment

The following table indicates the terminal assignment of the 4Dl 24 VDC/SRC
Standard for the different terminal modules:

Table 12-6 Terminal assignment of the 4Dl 24 VDC/SRC Standard

View Terminal assignment Remarks
S s
4Dl 24 VDC/SRC Standard
05 Channel 1:
CHO | | CH1 Terminals 5 and 7
CH2 CH3 Channel 2:
NI 2 conductors Terminals 2 and 3

Dl ggs DI <—‘ ﬁ Channel 3:
R Terminals 6 and 7
Iy 1,10 Dl :L RS

SIS )
M 007 M “— -4+ | DI Input signal
A O ! ‘ M: Sensor supply
AUX1 (e.g. 24 VDC) 0 AUX1 (e.g. 24 VDC) > R !

ET 200S Distributed 1/0O System
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Table 12-6 Terminal assignment of the 4Dl 24 VDC/SRC Standard, continued

View Terminal assignment Remarks
TM-E15524-01 and Channel 0:
— - = an .
T Is 1
4D 24 VDC/SRC Standard erminals 1 and 3
Channel 1:
oo Terminals 5 and 7
CHo oo CH1 Channel 2:
CH2 CH3 !
SIS 2 conductors Terminals 2 and 4
Dlp 1005 DIy - | Channel 3:
N Terminals 6 and 8
DI, [o;[1[g Dls -
N . .
M 04 M DI: Input signal
) M: Sensor supply
MO0 M -
Channel 0:
- TM-E15S23-01 and Terminals 1 and 3
4Dl 24 VDC/SRC Standard Channel 1:
b Terminals 5 and 7
CHo | ,, | CH1 Channel 2:
CH2 CH3 Terminals 2 and 3
NSl 2 conductors Channel 3:
Dlp |s(Jr1s| D Terminals 6 and 7
NN DI
Dlz 5J[g ~° RN
SIS } j DI: Input signal
M 37 M M: Sensor supply
— TM-E15S26-A1 and Channel 0:
4DI 24 VDC/SRC Standard Terminals 1 and 3
0o Channel 1:
CHO | g CH1 Terminals 5 and 7
CH2 CH3 2 conductors 3 conductors Channel 2:
OO ce e Terminals 2 and 4
Dlo 1555 DIy | | Channel 3:
Dly »(1(l¢ Dl3 - SNENES LR Terminals 6 and 8
N
M .00, M - -— DI: Input signal
OO M: Sensor suppl
M OOy M - - : upply
AUX1 (e.g. 24 VDC) {:S %: AUX1 (e.g. 24 VDC) -
AUX1 (e.g. 24 VDC) AS %A AUX1 (e.g. 24 VDC)
3 7

12-18
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Digital Electronic Modules

Block diagram
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Figure 12-5 Block diagram of the 4Dl 24 VDC/SRC Standard
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Digital Electronic Modules

Technical specifications

Dimensions and weight

Sensor supply output

15 %81 x52
Weight Approx. 35 g

Dimensions W xH x D (mm)

Data for specific modules

Number of inputs 4
Length of cable

Output voltage

* With load
Output current

¢ Rated value

* Permitted range

Max. M +0.5V

500 mA
0 to 500 mA

Data for selecting a sensor

¢ Unshielded Max. 600 m
® Shielded Max. 1000 m
Voltages, currents, potentials

Rated supply voltage (from 24 VDC

the power module)

* Reverse polarity Yes
protection

Isolation

* Between the channels No

* Between the channels Yes

and backplane bus

Permissible potential diffe-
rence

* Between the different
circuits

Insulation tested with 500 VDC

Current consumption

* From supply voltage

75 VDC, 60 VAC

Input voltage

* Rated value
* For signal “1”
* For signal “0”

Input current
* Atsignal “1”

Input delay
o At“0"to“1”

o At“I"to“0"
Input characteristic curve
Connection of two-wire

BEROs

* Permitted bias current

Dependent on the

24 VDC
-15t0 -30 V1)
30to -5V

Typ. 7 mA
(at24Vv)

Typ. 3 ms
(2.0t0 4.5 ms)

Typ. 3 ms
(2.0t0 4.5 ms)

To IEC 61131,
Type 1

Possible

Max. 1.5 mA

sensor
Power dissipation of the mo-  Typ. 0.7 W
dule
Status, interrupts, diagnostics
Status display Green LED per
channel
Diagnostic functions No

12-20
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Digital Electronic Modules

12.5

(6ES7131-4BB00-0ABO)

Order number

6ES7131-4BB00-0AB0

Features

» Digital electronic module with two inputs
* Rated input voltage 24 VDC
» Suitable for switches and proximity switches (BEROs)

* Supports clocked operation

Terminal assignment
The following table illustrates the terminal assignment of the 2DI 24 VDC High

Feature for the different terminal modules:

Table 12-7 Terminal assignment of the 2DI 24 VDC High Feature

2DI 24 VDC High Feature digital electronic module

View Terminal assignment Remarks
— Channel 0:
TM-E15S24-A1 and 2DI 24 VDC High Feature | Terminals 1to A4
00 Channel 1:
Terminals 5 to A8
CHo CH1 ermi
NS 2 conductors 3 conductors 4 conductors )
Dlp )5 Dh ‘ S ‘* T el w‘ DI: Input signal
RIS \ ! \ ! ! \ | 24 VDC: Sensor supply
24VDC |jJ[]g 24VDC — ——' ' | M: Chassis ground
S \
M .00, M |
OO \
AUX1 (e.g. PE) |0 AUX1 (e.g. PE) - ‘
When there are 4 conductors,
AUX1 must be applied to PE.

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09
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Digital Electronic Modules

Table 12-7 Terminal assignment of the 2DI 24 VDC High Feature, continued

View Terminal assignment Remarks
Channel 0:
]| TM-E15524-01 and 2DI 24 VDC High Feature Terminals 1 to 4
Channel 1:
oo Terminals 5to0 8
CHoO CH1
o SIS ol 2 conductors 3 cci)r]diug:tpwr DI: Input signal
0 |100s ! | \ 1 24 VDC: Sensor supply
SN ) L) . ;
24VDC |,(][14 24VDC — M: Chassis ground
SN
M ;004 M Terminals 4 and 8 can be
n.c SIS n.c used for unneeded wires
" a0 e s of up to 30 VDC.
Channel 0:
—(] TM-E15S23-01 and 2DI 24 VDC High Feature | lerminals 1104
Channel 1:
Terminals 5to0 8
oo
CHoO CH1
el 2 conductors 3 conductors DI: Input signal
Dlo | 5 s Dly -~ e 24 VDC: Sensor supply

00 ] M: Chassis ground
24VDC |,(][]4 24VDC J J

NN
M logq M

£ TM-E15526-A1 and 2DI 24 VDC High Feature ?:rﬂ2§'|501 10 A3
oo Channel 1:
CHoO CH1 Terminals 5 to A7
SIS 2 conductors3 cci)r]diug:tpwrs 4 cci)r]diuictpwrs .
Dlo |,y D -~ - DI: Input signal

1 -~ ‘ ‘
S0 \ 1 \ ] 1 \ ' | 24 VDC: Sensor supply
24VDC |,(][)g 24VDC ‘ - ‘

o ‘- _ - | M: Chassis ground

M 3%%7 M ‘—[ ‘—[,

Terminals 4 and 8 can be

N
n.c. |,gmg MG used for unneeded wires
AQ Oa | of up to 30 VDC.
AUX1 | el AUXH - -
A Oa When there are 4 con-
AUX1 L, AUXd ductors, AUX1 must be

applied to PE.

ET 200S Distributed 1/0O System
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Digital Electronic Modules

Block diagram
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Figure 12-6  Block diagram of the 2Dl 24 VDC High Feature
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Digital Electronic Modules

Technical specifications

Dimensions and weight Sensor supply output

Dimensions
W XxHXxD (mm)

Weight

15x 81 x52
Approx. 35 g

Data for specific modules

Number of inputs
Length of cable

¢ Unshielded

¢ Shielded

Supports clocked operation Yes

2

Max. 600 m
Max. 1000 m

Voltages, currents, potentials

the power module)

* Reverse polarity
protection

Isolation
* Between the channels

* Between the channels
and backplane bus

Permissible potential diffe-
rence

* Between the different
circuits

Insulation tested with
Current consumption

* From supply voltage

Power dissipation of the
module

Rated supply voltage (from

24 VDC

Yes

No
Yes

75 VDC, 60 VAC

500 VDC

Dependent on the
sensor

Typ. 0.4 W

Status, interrupts, diagnostics

Status display

Interrupts

® Hardware interrupt

Diagnostic functions
* Group error

* Diagnostic information
can be displayed

Green LED per
channel

Parameters can be
assigned

Red “SF” LED
Yes

Output voltage

*  With load

Output current

¢ Rated value

* Permitted range
Short-circuit protection

Min. L+ (-0.5 V)

500 mA
0 to 500 mA
Yes, electronic?)

Data for selecting a sensor

Input voltage

* Rated value
* For signal “1”
* For signal “0”
Input current

* Atsignal “1”

Input delay (parameters
can be assigned)

e At“0"to“1”

o At“1"to0 ‘0’

Input characteristic curve

Connection of two-wire
BEROs

* Permitted bias current

24 VDC
11to 30V
-30to5V

Typ. 8 mA

0.1 ms
(0.05t0 0.15 ms)

0.5ms
(0.4 t0 0.6 ms)

3 ms (2.7 t0 3.3 ms)
15 ms
(14.85to0 15.15 ms)
0.1 ms

(0.05t0 0.15 ms)

0.5ms
(0.4 t0 0.6 ms)

3 ms (2.7 t0 3.3 ms)

15 ms
(14.85to0 15.15 ms)

To IEC 61131,
Type 1

Possible

Max. 1.5 mA
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Digital Electronic Modules

12.6 4Dl 24 VDC High Feature digital electronic module
(6ES7131-4BD00-0AB0)

Order number
6ES7131-4BD00-0AB0O

Features
» Digital electronic module with four inputs
* Rated input voltage 24 VDC
» Suitable for switches and proximity switches (BEROs)

* Supports clocked operation

Terminal assignment

The following table indicates the terminal assignment of the 4DI 24 VDC High
Feature for the different terminal modules:

Table 12-8 Terminal assignment of the 4Dl 24 VDC High Feature

View Terminal assignment Remarks
— Channel O:
TM-E15S24-A1 and 4Dl 24 VDC High Feature | Terminals 1 and 3
0o Channel 1:
CHO | ;5 | CH1 Terminals 5 and 7
CH2 CH3 Channel 2:
SIS 2 conductors Terminals 2 and 3
Plo 1555 Dy Channel 3:
Dl |, 1l Dla - ﬁ ¥ ! Terminals 6 and 7
S ) ] ) \
24VDC |s][J7 24VDC ' | DI Input signal
OO ‘ ! )
AUX1 (e.g. M) |58 AUX1 (e.g. M) - 24 VDC: Sensor supply

ET 200S Distributed 1/0O System
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Digital Electronic Modules

Table 12-8 Terminal assignment of the 4DI 24 VDC High Feature, continued

View Terminal assignment Remarks
Channel 0:
]| TM-E15524-01 and 4DI 24 VDC High Feature Terminals 1 and 3
Channel 1:
00 Terminals 5 and 7
gng Ho gn; Channel 2:
SIS 2 conductors Terminals 2 and 4
Dlp [1[1[Js DIy N \ Channel 3:
NN Terminals 6 and 8
DI, [o;[1[g Dls -
00 o ignal
24VDC |4, 24VDC - | DI: Input signa
QS 24 VDC: Sensor supply
24VDC |, 14 24VDC
Channel 0:
—(] TM-E15523-01 and 4DI 24 VDC High Feature | 1e'minals 1:and 3
Channel 1:
45 Terminals 5 and 7
CHo | ,, | CH1 Channel 2:
CH2 CH3 Terminals 2 and 3
o 2 conductors
NN DI Channel 3:
Dlp |sJ0s Ph Terminals 6 and 7
NN DI
Dla ;][ 3 RN .
SIS } j DI: Input signal
24VDC 317 24 VDC 24 VDC: Sensor supply
Channel 0:
]| TM-E15S26-A1 and 4DI 24 VDC High Feature | Terminals 1 and 3
Channel 1:
’ 00 cH Terminals 5 and 7
CHoO oo 1
Channel 2:
H2 H 3 conductors
¢ 0Q CH3 2 conductors i u Terminals 2 and 4
Dlp [1[1[Js DIy * | AN Channel 3:
QO Terminals 6 and 8
DI, [o,[1[1g Dls - - 1
o0 o ignal
24VDC |4, 24VDC - | - | DI: Input signa
QS 24 VDC: Sensor supply
24VDC |, 14 24VDC . - ||
AQ Oa
AUX1 (e.g- M) |15 AUX1 (e.g. M) -
AQ Oa
AUX1 (e.g. M) ;| AUX1 (e.g. M)
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Digital Electronic Modules

Block diagram
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Figure 12-7  Block diagram of the 4Dl 24 VDC High Feature
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Digital Electronic Modules

Technical specifications

Dimensions and weight

Sensor supply output

15x 81 x52
Approx. 35 g

Dimensions W xH x D (mm)
Weight

Data for specific modules

Supports clocked operation Yes
Number of inputs 4
Length of cable

Output voltage

* With load Min. L+ (-0.5V)
Output current

¢ Rated value 500 mA

* Permitted range 0 to 500 mA

Short-circuit protection Yes, electronic?)

Data for selecting a sensor

¢ Unshielded Max. 600 m
® Shielded Max. 1000 m
Voltages, currents, potentials

Rated supply voltage (from 24 VDC

the power module)

* Reverse polarity Yes
protection

Isolation

* Between the channels No

* Between the channels Yes

and backplane bus

Permissible potential diffe-
rence

* Between the different
circuits

75 VDC, 60 VAC

Insulation tested with 500 VDC
Current consumption

* From supply voltage Dependent on the

sensor

Power dissipation of the mo-  Typ. 0.7 W

dule

Status, interrupts, diagnostics

Status display Green LED per
channel

Interrupts

® Hardware interrupt Parameters can
be assigned

Diagnostic functions

* Group error Red “SF” LED

* Diagnostic information Yes

can be displayed

Input voltage

¢ Rated value 24 VDC

* For signal “1” 111030V

* For signal “0” -30to 5V

Input current

* Atsignal “1” Typ. 8 mA

Input delay (parameters can

be assigned)

* At“0"to“1” 0.1 ms
(0.051t0 0.15 ms)
0.5ms
(0.4 t0 0.6 ms)
3 ms
(2.7t0 3.3 ms)
15 ms (14.85to
15.15 ms)

* At“1"t0o“0” 0.1 ms
(0.051t0 0.15 ms)
0.5ms
(0.4 t0 0.6 ms)
3 ms

(2.71t0 3.3 ms)
15 ms (14.85to

15.15 ms)
Input characteristic curve To IEC 61131,
Type 1
Connection of two-wire Possible
BEROs
* Permitted bias current Max. 1.5 mA
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Digital Electronic Modules

12.7 4Dl 24-48 VUC High Feature digital electronic module
(6ES7131-4CD00-0ABO)

Order number
6ES7131-4CD00-0ABO

Features
» Digital electronic module with four inputs
* Rated input voltage 24—-48 VAC/VDC
» Parameter assignment length: 3 bytes
» Diagnostics: Wire break
» Diagnostics: Fuse blown
» Diagnostics: Load voltage missing
» Suitable for switches and proximity switches (BEROs)

* Supports clocked operation

Terminal assignment

The following table indicates the terminal assignment of the 4DI 24—48 VUC High
Feature for the different terminal modules:

Table 12-9 Terminal assignment of the 4DI 24—-48 VUC High Feature

View Terminal assignment Remarks
— Channel 0:
TM-E15S24-A1 and 4DI 24-48 VUC High Feature | Terminals 1 and 3
00 Channel 1:
Terminal 7
CHO CH1 C(:1rm|na|s,25 and
CH2 CH3 annel 2:
IS B 2 conductors 43 conductors Terminals 2 and 3
Dlo O0s Dh Channel 3:
SIS - ‘ e 7! |Terminals 6 and 7
DI, %SG Dl3 C‘Q\ ] \ '\ | DI Input signal
24/48 VAC/VDC |17 24/48 VAC/VD ——= ' 24 VDC sensor supply
®®A - ! PE: Chassis ground
AUX1 (PE) |A178 AUX1 (PE) = |

ET 200S Distributed 1/0O System
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Digital Electronic Modules

Table 12-9 Terminal assignment of the 4DI 24—48 VUC High Feature, continued

View Terminal assignment Remarks
Channel 0:
£ TM-E15S24-01 and 4DI 24-48 VUC High Feature | Terminals 1 and 3
Channel 1:
00 Terminals 5 and 7
g:g g:; Channel 2:
SIS 2 conductors Terminals 2 and 4
Dlo 101 0s DIy ! Channel 3:
NN Terminals 6 and 8
Dlo [2[1[Js Dls N
S DI: Input signal
24/48 VAC/VDC |s[1[J7| 24/48 VAC/VDC -~ - Inputsig
) 24 VDC sensor supply
24/48 VAC/VDC |4 1[]g 24/48 VAC/VDC -~

—(| TM-E15S23-01 and 4Dl 24-48 VUC High Feature | Channel 0:
Terminals 1 and 3
oo

Channel 1:
CHoO CH1 Terminals 5 and 7
CH2 56 chl.is 2 conductors 3 conductors 'CI';:r?nn'rrT:I::z and 3
Dlo 1 - |
1555 | l Channel 3:
Dlz |,(]]4 Dls Terminals 6 and 7
RIS DI: Input signal
24/48 VAC/VDC |4 ][]7 24/48 VAC/VDC - -~ 24 VDC sensor supply
1 . Channel 0:
TM-E15526-A1 and 4DI 24-48 VUG High Feature | forio e 1 and 3
oo Channel 1:
CHoO CH1 Terminals 5 and 7
CH2 CH3 2 conductors 3 conductors Channel 2:
DI N DI i, Terminals 2 and 4
0 {00y RN -~
90 Channel 3:
D |200¢ Dlg - - = - | Terminals 6 and 8
NN '\ . | DI: Input signal
24/48 VAC/VDC |s[1(]7 24/48 VAC/NDC =~ = | || |24VDC sensor supply
NN
24/48 VAC/VDC |41 [g 24/48 VAC/VDC A )
AQQA AUX: Terminals A4, A3,
AUX1 (PE) 0004 AUX1 (PE) -— A8 DC/AC and A7 can be
AQ QA used for unused cables
AUX1 (PE) "= 5 AUX1 (PE) up to 30 VDC.

ET 200S Distributed 1/0O System
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Digital Electronic Modules

Block diagram
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Digital Electronic Modules

Technical specifications

Dimensions and weight

Sensor power supply outputs

Dimensions WxHxD
Weight

15 %81 %52 (mm)
Approx. 35 g

Data for specific modules

Supports clocked operation Yes

Number of inputs 4

Cable length

¢ Unshielded Max. 600 m
® Shielded Max. 1000 m

Output voltage

*  With load Min. L+ (-0.5V)
Output current

¢ Rated value 500 mA

* Permitted range 0 to 500 mA

Short-circuit protection Yes (per module)

Data for selecting a sensor

Voltage, currents, potentials

Rated supply voltage (from 24—48 VAC/VDC
the power module)

® Horizontal configuration
up to 60 °C

® Vertical configuration
upto 40 °C

* Reverse polarity
protection

AC or DC
automatically

Isolation
* Between the channels No

* Between channels and Yes
backplane bus

Permissible potential
difference

* Between the different
circuits

75 VDC, 60 VAC

Insulation tested with 2500 VDC
Current consumption

* From the power
supply L+

Dependent on the
sensor

* From the backplane bus Max. 10 mA

Input voltage

* Rated value 24 to 48 VUC

-15VDC

to -57.6 VDC
15 VDC

to 57.6 VDC
15 VAC

to 48 VAC

-6 VDC
to 6 VDC
0 VAC to 5 VAC

47 Hz to 63 Hz
From 4 mA to

* For signal “1”

* For signal “0”

* Frequency range

Input current

* Atsignal “1” 10 mA
Input delay

* At“0"to“1” Max. 15 ms
* At“1"t0o“0” Max. 15 ms
Input characteristic curvel)

Connection of two-wire Possible

BEROs

* Permitted bias current Max. 0.5 to 2 mA2)

Sensor switching

Resistance circuit of the
sensor for wire break

Power dissipation of the Typ. 0.7 W monitoring
module * Nominal voltage 18 kQ
Status, interrupts, diagnostics 24V (15V1to 35V)
Status display Green LEDs per * Nominal voltage 39 kQ
channel 48V (30 Vto 60V)
Diagnostic functions Parameters can be
* Group error display assigned
Red LEDs (SF)
1 IEC 61131 does not provide technical specifications for UC modules. However, the values have
been adjusted to IEC 61131 as closely as possible.
2) Minimum load current is required in the case of wire-break monitoring.
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Digital Electronic Modules

12.8

4Dl NAMUR digital electronic module

(6ES7131-4RD00-0ABO0)

Order number

6ES7131-4RD00-0ABO0

Features

¢ Digital electronic module with four inputs

e 8.2 VDC sensor supply

¢ Suitable for NAMUR sensors and both closed and open mechanical contacts

Terminal assignment of NAMUR sensors and sensors to DIN 19234

Table 12-10 Terminal assignment of NAMUR sensors and sensors to DIN 19234

CHo | PY | CH1
CH2 | U0 | CH3

View Terminal assignment Remarks
TM-E15S24-A1 and 4Dl NAMUR Sensor 1:

Channel 0: Terminals 1 and 3
Sensor 2:

Example of connection
for channel 0

SN

Dlgy JO0s Dl4 1‘*‘ -
Q8 @ or

Dl>  |J[1[1g Dlg
SN T

Vs a7 Vs 3
OO 4

AUX 1 (PE) |4/ 11g AUX1 (PE)

Channel 1: Terminals 5 and 7
Sensor 3:
Channel 2: Terminals 2 and 3
Sensor 4:
Channel 3: Terminals 6 and 7

DI: Input signal
Vg: Sensor supply

ET 200S Distributed 1/0O System
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Terminal assignment of NAMUR changeover contacts and sensors to DIN 19234

Table 12-11 Terminal assignment of NAMUR changeover contacts and sensors to DIN 19234

View Terminal assignment Remarks
h 1:
- TM-E-15524-01 and 4Dl NAMUR Changeover contact
Terminals 1, 5 and 3
Example of connection
oo
CHO CH1 for channel 0 Changeover contact 2
CHz | 70 | CH3 Normally open contact Terminals 2, 6 and 7
NN -
Dlo |;1[Js Dl 1< @ 1 \
QS 5=+ | or 5 ﬂ (ﬂ DI: Input signal
Dl2|,[)[Jg Dls *@ 3 Vs: Sensor supply
SIS 3=
Vs ls007 Vs Normally closed contact
NN
Vs |d00g Vs

Terminal assignment of a single, closed contact with 10 k2 (mechanical normally open

contact)
Table 12-12 Terminal assignment of a single, closed contact with 10 kQ (mechanical normally open
contact)
View Terminal assignment Remarks
Single contact 1:
- TM-E-15S23-01 and 4Dl NAMUR Channel 0: Terminals 1
Example of connection for and 3
CHO | 0o | CH1 channel 0 Single contact 2:
CH2 | gg | CH3 Channel 1: Terminals 5
Dlp |[©O] DI and 7
0 {00 o Single contact 3:
SN 10 k Channel 2: Terminals 2
Dl |,010¢ Dls and 3
S Single contact 4:
Vs 3007 Vs 3

Channel 3: Terminals 6
and 7

DI: Input signal
Vs: Sensor supply
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Terminal assignment of a closed changeover contact with 10 k@2 (mechanical
changeover contact)

Table 12-13 Terminal assignment of a closed changeover contact with 10 kQ (mechanical changeover

contact)
View Terminal assignment Remarks
— Changeover contact 1:
TM-E-15524-01 and 4DI NAMUR terminals 1, 5 and 3
Ho!| OO Example of connection for
CHo 00 CH1 channel 0 and channel 1 Changeover contact 2:
CH2 CH3 terminals 2, 6 and 7
10k
Dlo |15 DIy ! |
0 110s 1
00 5™ DI: Input signal
DIz |2[0[Je Dls Vs: Sensor supply
QO 3
Vs 30007 Vs
QO
Vs 4 DB Vs

Terminal assighnment of an open single contact (mechanical normally open contact with
single contact)

Table 12-14 Terminal assignment of an open single contact (mechanical normally open contact with single

contact)
View Terminal assignment Remarks
Single contact 1:
_ TM-E-15S24-01 and 4Dl NAMUR 9 ,
Channel 0: Terminals 1
] Example of connection and 3
CHo | "9 | cH1 for channel 0 Single contact 2:
CH2 | 00 | CH3 Channel 1: Terminals 5
QO 1 and 7
Dlo gy Dh Single contact 3:
S \ Channel 2: Terminals 2
DI2 2D DG DI3 and 4
QO
Vs 4107 Vs 3w Single contact 4:
QO Channel 3: Terminals 6
Vs 4108 Vs and 8
DI: Input signal
Vs: Sensor supply

ET 200S Distributed 1/0O System
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Digital Electronic Modules

Terminal assignment of an open changeover contact (mechanical changeover contact)

Table 12-15 Terminal assignment of an open changeover contact (mechanical changeover contact)

View Terminal assignment Remarks
—|  TM-E-15S26-A1 and 4DI NAMUR Changeover contact 1:
terminals 1, 5 and 3
00 Example of connection for
CHo CH1 channel 0 and channel 1 Changeover contact 2:
CH2 ®DD® CH3 terminals 2, 6 and 7
Do ;5o PM 1= |
-
00 ST 4 DI: Input signal
Dlz |o[1(Je Dls Vs: Sensor supply
QO
Vs a7 Vs 3
QO
Vs ld0g Vs
AUX1 =y AUX1
J g
AUX1  [FOOA Ayxi
307
Block diagram
: Input connection
=0 1
—1° 2
§ - E;Cﬁggsne e — uC  — Multiplexer
u
% interface module comparator Inputs
g : = 5
8 ' —390 6
@ Z
o 5V o3
= 8.2V %y,
o —o 7
. L—o0 8
Figure 12-9  Block diagram of the 4DI NAMUR
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Digital Electronic Modules

Technical specifications

Dimensions and weight

Dimensions
W XxHXxD (mm) 15x81 x52
Weight Approx. 35 g

Data for specific modules

Number of inputs 4
Length of cable

* Shielded Max. 200 m

Voltage, currents, potentials

Number of inputs that can 4
be triggered simultaneously

® Horizontal configuration 4
up to 60 °C

® All other mounting 4
positions up to 40 °C

Isolation
* Between the channels No

* Between channels and Yes
backplane bus

* Between channels and Yes
load voltage

* Between load voltage Yes
and backplane bus

Permissible potential
difference

* Between different
circuits

75 VDC, 60 VAC

Insulation tested with:

Channels against the 500 VDC
backplane bus and load

voltage

Load voltage against 500 VDC

the backplane bus

Current consumption

From load voltage L+ Dependent on the

sensor
Power dissipation of the Typ. 1.6 W
module
Status, interrupts, diagnostics
Status display Green LED per
channel
Interrupts
® Hardware interrupt No

Diagnostic interrupt Yes, can be set

Diagnostic functions

* Group error display Red “SF” LED
* Diagnostic information ~ Possible
can be displayed
Monitoring for
¢ Short circuit | > 7 mA*
*  Wire break | < 0.35 mA*

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09

*

Only for NAMUR sensors and closed
contacts.

12-37




Digital Electronic Modules

Data for selecting a sensor Sensor power supply outputs
Input current for NAMUR Complies with Number of outputs 1
sensors NAMUR and EN
50227 Output voltage
* Atsignal “1” 2.1 mAto7 mA * Withload Min. 8.2V
* Atsignal "0 0.35mAto 1.2 mA Output current
Input current for a closed * Rated value 45 mA
contact Additional (redundant) Not permissible
* Atsignal “1” 2.1 mAto7 mA supply
* For signal “0” 0.35 mAto 1.2 mA Short-circuit protection Yes, electronic
Input current for an open
contact
* Atsignal “1” Typ. 8 mA
* Permitted bias current 0.5 mA
Input delay
* At“0"to“1” Max. 4.6 ms
* At“1"t0o“0” Max. 4.6 ms

Tolerated switchover time 300 ms
with changeover contacts

Parallel connection of No
inputs

Value status

The value status provides additional binary information on a digital input signal.
The value status is entered in the process input image at the same time as the
signal, and it provides information on the validity of the input signal. The value
status is affected by:

* Wire break check/short circuit

* Flutter monitoring

¢ Pulse extension

¢ Validity check of changeover contact sensor types
Meaning of the value status:

e “1”:input signal is valid

e “0”input signal is invalid

ET 200S Distributed 1/0O System
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Assignment in the process input image

The data is transferred to the process image in two bytes (16 bits).

76543210
Byteo [ | [ [ [ [ []]

Input signal for channel 0

Input signal for channel 1*
Input signal for channel 2
Input signal for channel 3*

Value status for channel 0

Value status for channel 1*
Value status for channel 2

Value status for channel 3*

Meaning 1: signal valid
Byte 1 Not assigned 0: signal invalid

* Channel not for changeover contact sensor types

Figure 12-10 Assignment in the process input image for 4Dl NAMUR

ET 200S Distributed 1/0O System
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Diagnosis for changeover contact sensor types

When a diagnosis is made for the changeover contact sensor type, the digital
electronic module controls the switchover between two input channels. If there is
no signal change in the normally closed contact after the set switchover time (see
technical specifications), the module reports a diagnosis.

Purpose
You can use the diagnosis for the following:
* A diagnosis of the sensor

* To make absolutely sure that there has been a switchover between a normally
open contact and normally closed contact

Principle

If the digital inputs of a channel group are parameterized as changeover contacts,
the module carries out a diagnosis for changeover contact sensor types for this
channel group. The tolerated switchover time between the two channels is fixed at
300 ms.

If the plausibility check is negative, the following applies:

¢ The module designates the value status of the normally open contact channel
as invalid.

* The module creates a diagnostic entry for the NO contact channel.
¢ The module triggers a diagnostic interrupt.

The digital input signal and the value status are only updated for the NO contact
channel (channel 0 and 2). In the case of the NC contact channel (channel 1 and
3) the digital input signal is fixed at zero and the value status is invalid because this
channel is only used for a plausibility check on the sensor.

Note the following points when carrying out a diagnosis for a changeover contact
sensor type:

* If there is already an error on the NO contact channel (wire break, for example),
the module will not carry out a diagnosis for changeover contact errors. The
diagnosis for changeover contact errors continues to be carried out on the
second channel.

* You will find additional points to note in the following table:

Table 12-16 Diagnosis for changeover contacts

Changeover contact A negative check means...

Changeover contact as ® Short circuit or Additionally:

NAMUR *  Wire break Changeover contact
g

Closed changeover ¢ Defective sensor or short circuit error or external fault

contact (in the case of DP

No distinction can be made here between a diagnosis)
defective sensor and short circuit

Open changeover contact | Important: No distinction is possible between
¢ Signal “0” and wire break
¢ Signal “1” and short circuit

ET 200S Distributed 1/0O System
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12.9 2DI 120 VAC Standard digital electronic module
(6ES7131-4EB00-0ABO)

Order number
B6ES7131-4EB00-0ABO

Features
» Digital electronic module with two inputs
» Rated input voltage 120 VAC

e Suitable for switches

Terminal assignment

The following table illustrates the terminal assignment of the 2DI 120 VAC
Standard for the different terminal modules:

Table 12-17 Terminal assignment of the 2DI 120 VAC Standard

View Terminal assignment Remarks

. Channel 0:
TM-E15S24-A1 and 2DI 120 VAC Standard Terminals 1 to Ad

0o Channel 1:
Terminals 5 to A8

CHoO CH1
SIS 2 conductors 3 conductors 4 conductors
Dlo |,(774 DMt 47& - DI: Input signal

L1: Sensor supply

NN
L1 ;e L1 ¢\_‘ j] ?] N: Neutral conductor
-

N 500, N =
AUX1 (e.g. PE) A5 O4 AUX1 (e.g. PE)
8|

When there are 4 conductors, the
AUX1 bus must be applied to PE.

Channel 0:
1| TM-E15S24-01 and 2DI 120 VAC Standard Terminals 110 4
Channel 1:
oo Terminals 5to 8
CHo CH1
QR 2 conductors 3 conductors DI: Input signal
Dlo |ss DPh K \ L1: Sensor supply
N .
L1 g LT - - N: Neutral conductor
NN
N g4 N - Terminals 4 and 8 can be
NN used for unneeded wires
n-C |O0¢ N© of up to 120 VAC.

ET 200S Distributed 1/0O System
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Table 12-17 Terminal assignment of the 2DI 120 VAC Standard, continued

View Terminal assignment Remarks
Channel 0:
—(]  TM-E15523-01 and 2DI 120 VAC Standard Terminals 1 to 3
Channel 1:
Terminals 5to 7
00
CHoO CH1
DI: Input signal
) 2 conductors 3 conductors )
Dlo |,r1r4 Dh - - L1: Sensor supply
SIS K N: Neutral conductor
L1 ;g L1 - -
SN
N lgg0q N -~
_ Channel 0:
TM-E15S26-A1 and 2DI 120 VAC Standard Terminals 1 to A3
il Channel 1:
Terminals 5 to A7
CHoO CH1
QS 2 conductors 3 conductors 4 conductors . .
Dlo |,(1)s Dh -— - -— DI: Input signal
QS K \ L1: Sensor supply
L1 o0 L1 -~ - - N: Neutral conductor
N oo N
- -
%87 N Terminals 4 and 8 can be
n.c. |J][Jg N.C ] used for unneeded wires
AQ Oa -~ 1 of up to 120 VAC.
AUX1 | s AUX1
AQ Oa When there are 4 conductors, the
AUX1 g, AUXI AUX1 bus must be applied to PE.
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Block diagram
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Figure 12-11 Block diagram of the 2DI 120 VAC Standard
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Technical specifications

Dimensions and weight

Status, interrupts, diagnostics

15x 81 x52
Approx. 31 g

Dimensions W xH x D (mm)
Weight

Data for specific modules

Status display

Diagnostic functions

Green LED per
channel

No

Supports clocked operation No
Number of inputs 2
Length of cable

Data for selecting a sensor

Input voltage

* Rated value
* For signal “1”
* For signal “0”
Input current

* Atsignal “1”
Input delay

* At“0"to“1”

* At“1"to“0”

Input characteristic curve

Connection of two-wire
BEROs

* Permitted bias current

120 VAC
7910 132 VAC
0to 20 VAC

3to9mA

15 ms
25 ms

To IEC 61131,
Type 1

No

Max. 1 mA

® Unshielded Max. 600 m
® Shielded Max. 1000 m
Voltages, currents, potentials
Supply voltage (from the 120 VAC
power module)
* Frequency 47 to 63 Hz
Isolation
* Between the channels No
* Between the channels Yes
and backplane bus
Permissible potential diffe-
rence
* Between Mipternas @nd the 1500 VAC
inputs
Insulation tested with 2500 VDC
Power dissipation of the mo-  Typ. 0.5 W
dule
12-44
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12.10 2DI 230 VAC Standard digital electronic module
(6ES7131-4FB00-0ABO0)

Order number
6ES7131-4FB00-0ABO

Features
» Digital electronic module with two inputs
* Rated input voltage 230 VAC

e Suitable for switches

Terminal assignment

The following table illustrates the terminal assignment of the 2DI 230 VAC
Standard for the different terminal modules:

Table 12-18 Terminal assignment of the 2DI 230 VAC Standard

View Terminal assignment Remarks
Channel 0:
Terminals 1 to A4

Channel 1:
Terminals 5 to A8

1 TM-E15S24-A1 and 2DI 230 VAC Standard
0o

CHo CH1
SIS 2 conductors 3 conductors 4 conductors

Dlo |, Dly -— - -— DI: Input signal
NN K L1: Sensor supply

\ \
L1 2000 L1 -] %ﬁ] Fﬁ] N: Neutral conductor

SIS
N g0, N - -
AUX (e.g. PE) |O© 7
.g. PE) ﬁ]DQ AUX1 (e.g. PE) - ‘

When there are 4 conductors,
AUX1 must be applied to PE.

Channel 0:
1 TM-E15S24-01 and 2DI 230 VAC Standard Terminals 1 to 4
L Channel 1:
oo Terminals 5to 8
CHoO CH1
QQ 2 conductors 3 conductors DI: Input signal
Dlo ;115 Dh * K * ‘ L1: Sensor supply
NN .
L |00 L - N: Neutral conductor
NN
N |y04 N - Terminals 4 and 8 can be
NN used for unneeded wires
n.C. | g N-C of up to 230 VAC.

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09 12-45



Digital Electronic Modules

Table 12-18 Terminal assignment of the 2DI 230 VAC Standard, continued

View Terminal assignment Remarks
Channel 0:
. TM-E15S23-01 and 2DI 230 VAC Standard Terminals 1o 3
Channel 1:
Terminals 5to 7
0o
CHoO CH1 )
DI: Input signal
IS 2 conductors 3 conductors i
Dlo |, s Dl L1: Sensor supply
SIS L N: Neutral conductor
L1 [, L1 - -
OO
N |sogs N -—
—(|  TM-E15S26-A1 and 2DI 230 VAC Standard Channel 0:
Terminals 1 to A3
0o Channel 1:
CHoO CH1 Terminals 5 to A7
SIS 2 conductors 3 conductors 4 conductors
Dlo ;00 Dh - .- - DI: Input signal
NN K \ \ L1: Sensor supply
L1 ,00e L1 *\_‘ N: Neutral conductor
NN
N laogq N -~ ] -1
NS ) Terminals 4 and 8 can be
n.c. |[J1g Nh.C ‘ used for unneeded wires
AQ Oa ! of up to 230 VAC.
AUX1 | O AUXT -
AQ Oa When there are 4 conductors,
AUXT sO00,) AUXI AUX1 must be applied to PE.
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Block diagram
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Figure 12-12 Block diagram of the 2DI 230 VAC Standard
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Technical specifications

Dimensions and weight

Status, interrupts, diagnostics

15x 81 x52
Approx. 31 g

Dimensions W xH x D (mm)
Weight

Data for specific modules

Status display

Diagnostic functions

Green LED per
channel

No

Supports clocked operation No

Data for selecting a sensor

Number of inputs 2
Length of cable
¢ Unshielded Max. 600 m
® Shielded Max. 1000 m
Voltages, currents, potentials
Supply voltage (from the 230 VAC
power module)
* Frequency 47 to 63 Hz
Isolation
* Between the channels No
* Between the channels Yes
and backplane bus
Permissible potential diffe-
rence
* Between Mipternas @nd the 1500 VAC
inputs
Insulation tested with 4000 VDC
Power dissipation of the mo-  Typ. 0.7 W

dule

Input voltage

* Rated value
* For signal “1”
* For signal “0”
Input current

* Atsignal “1”
Input delay

* At“0"to“1”

* At“1"to“0”

Input characteristic curve

Connection of two-wire
BEROs

* Permitted bias current

230 VAC
164 to 264 VAC
0to 40 VAC

5t0 15 mA

15 ms
45 ms

To IEC 61131,
Type 1

No

Max. 2 mA
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12.11 2DO 24 VDC/0.5 A Standard digital electronic module
(6ES7132-4BB00-0AA0)

Order number
6ES7132-4BB00-0AA0

Features
» Digital electronic module with two outputs
e Qutput current 0.5 A per output
* Rated load voltage 24 VDC

» Suitable for solenoid valves, DC contactors, and indicator lights

Peculiarity

When you connect the 24 VDC rated load voltage to the power module by means
of a mechanical contact, depending on the circuit the digital outputs carry the “1”
signal for approximately 50 us. You need to take this into account if you connect
the module to fast counters.

Terminal assignment

The following table indicates the terminal assignment of the 2DO 24 VDC, 0.5 A
Standard for the different terminal modules:

Table 12-19 Terminal assignment of the 2DO 24 VDC/0.5 A Standard

View Terminal assignment Remarks
TM-E15S24-A1 and 2DO 24 VDC/0.5 A Standard Channel 0:
. Terminals 1 to A4
Channel 1:
Terminals 5 to A8
00
CHo CH1 DO: Output signal
OO 2 conductors 3 conductors 4 conductors | (maximum 0.5 A per
POo |0y PO channel)
S
24VDC |,[][]4 24VDC 24 VDC: Sensor supply
QR 7 | M: Ground, load power
Mo, M + | supply
OOl rievd rmm DY !
AUX1 (e.g. PE) Z\D Dg AUX1 (e.g. PE) -

When there are 4 conductors,
AUX1 must be applied to PE.
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EWA-4NEB780602402-09 12-49



Digital Electronic Modules

Table 12-19 Terminal assignment of the 2DO 24 VDC/0.5 A Standard, continued

View Terminal assignment Remarks
TM-E15S24-01 and 2DO 24 VDC/0.5 A Standard Channel 0:
. Terminals 1 to 4
Channel 1:
oo Terminals 5to 8
CHoO CH1
2 conductors 3 conductors DO: Output signal
SN : A
DOy |1]Js DOy - - (maximum 0.5 A per
00 channel)
24VDC |2[1[8f 24 VDC 24 VDC: Sensor supply
NN M: Ground, load power
M sop7 M supply
S Terminals 4 and 8 can be
. C. n.c
n-¢ oos used for unneeded wires
of up to 30 VDC.
Channel 0:
TM-E15S23-01 and 2DO 24 VDC/0.5 A Standard Terminals 1 to 3
] Channel 1:
Terminals 5to 7
00
CHoO CH1 DO: Output signal
2 conductors 3 conductors (maximum 0.5 A per
NN
DOo |,(114 DO1 - channel)
NN 24 VDC: Sensor supply
24VDC QSSG 24VDC M: Ground, load power
suppl
M |4 M PPY
TM-E15526-A1 and 2DO 24 VDC/0.5 A Standard Channel 0:
1 Terminals 1 to A3
Channel 1:
00 Terminals 5 to A7
CHoO CH1
2 conductors 3 conductors DO: Output signal
SN : A
DOy |1][Js DOy - - (maximum 0.5 A per
00 channel)
24VDC |2[][8 24 VDC 24 VDC: Sensor supply
NN M: Ground, load power
M sop7 M supply
S Terminals 4 and 8 can be
n- ¢ Ega n- ¢ used for unneeded wires
AUX1 (e.g. M) 11| AUXT (e.g. M) of up to 30 VDC.
AO Oa
AUX1 (e.g. M) ,1,| AUX1 (e.g. M)
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Block diagram
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Figure 12-13 Block diagram of the 2DO 24 VDC/0.5 A Standard
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Technical specifications

Dimensions and weight

Data for selecting an actuator

and backplane bus

Permissible potential diffe-
rence

* Between the different

module

Dimensions

W XxHXxD (mm) 15x81 x52

Weight Approx. 40 g

Data for specific modules

Supports clocked operation No

Number of outputs 2

Length of cable

¢ Unshielded Max. 600 m

* Shielded Max. 1000 m

Voltages, currents, potentials

Rated load voltage L+ (from 24 VDC

the power module)

* Reverse polarity Yes?)
protection

Total current of the outputs 1 A

(per module)

Isolation

* Betweenthe channels  No

* Betweenthe channels  Yes

75 VDC, 60 VAC

circuits
Insulation tested 500 VDC
Current consumption
* From the load voltage Max. 5 mA per
L+ (no load) channel
Power dissipation of the Typ. 0.4 W

Status, interrupts, diagnostics

Status display

Diagnostic functions

Green LED per
channel

No

Output voltage
* Atsignal “1”
Output current

* Atsignal “1”
— Rated value
— Permitted range

* With signal “0” (leakage
current)

Output delay (for resistive
load)

* At“0"to“1”

* At“1"to“0”
Load resistor range
Lamp load

Connecting two outputs in
parallel

* For redundant triggering
of a load

* Toincrease
performance

Control of a digital input
Switch rate

® For resistive load

® With inductive load
® Forlamp load

Limitation (internal) of the
voltage induced on circuit
interruption

Reverse-voltage proof

Short-circuit protection of
the output

®* Threshold on

Min. L+ (-1 V)

05A
7mAto 0.6 A

Max. 0.3 mA

Max. 200 us
Max. 1.3 ms
48 Q10 3.4 kQ
Max. 5 W

Yes (per module)

No

Yes

100 Hz
2 Hz
10 Hz

Typ. L+
(-55 to —60 V)

Yes, if using the
same load voltage
as at the power mo-
dule

Yes?)

Typ.0.7t0 1.8 A

12-52

1) Polarity reversal can lead to the digital outputs

2)

being connected through.
Per channel
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12.12 4DO 24 VDC/0.5 A Standard digital electronic module
(6ES7132-4BD00-0AA0)

Order number
6ES7132-4BD00-0AA0

Features

* Digital electronic module with four outputs

e Qutput current 0.5 A per output

* Rated load voltage 24 VDC

» Suitable for solenoid valves, DC contactors, and indicator lights
Peculiarity

When you connect the 24 VDC rated load voltage to the power module by means
of a mechanical contact, depending on the circuit the digital outputs carry the “1”
signal for approximately 50 us. You need to take this into account if you connect
the module to fast counters.

Terminal assignment

The following table indicates the terminal assignment of the 4DO 24 VDC, 0.5 A
Standard for the different terminal modules:

Table 12-20 Terminal assignment of the 4DO 24 VDC/0.5 A Standard

View Terminal assignment Remarks
TM-E15S24-A1 and 4DO 24 VDC/0.5 A Standard Channel 0:
_ Terminals 1 and 3
Channel 1:
05 Terminals 5 and 7
CHoO oo CH1 Channel 2:
CH2 CH3 2 conductors Terminals 2 and 3
S Channel 3:
DOg |100s DOy Terminals 6 and 7

00 - -

DOZ o106 DO3 :
QO - - o : DO: Output signal

MO0, M (maximum 0.5 A per
00, + ' | channel)
AUX1 (e.g. PE) |A00) AUX1 (e.q. PE) 272227 M Ground, load power
supply
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Table 12-20 Terminal assignment of the 4DO 24 VDC/0.5 A Standard, continued

View Terminal assignment Remarks
TM-E15S24-01 and 4DO 24 VDC/0.5 A Standard Channel 0:
1 Terminals 1 and 3
Channel 1:
0o Terminals 5 and 7
CHo | 0O CH1 Channel 2:
CH2 50 CH3 2 conductors Terminals 2 and 4
Channel 3:
1 -
DO Hisy DO Terminals 6 and 8
NN
DO, ?2LJJ9 DOj -]
OO DO: Output signal
M BOJOd7 M (maximum 0.5 A per
NN channel)
4
M DO M -~ M: Ground, load power
supply
Channel 0:
TM-E15S23-01 and 4DO 24 VDC/0.5 A Standard )
Terminals 1 and 3
Channel 1:
05 Terminals 5 and 7
CHO | ;5 | CH1 Channel 2:
CH2 ® ® CH3 2 Conductors Terminals 2 and 3
DOg |1[1Js| DO4 Channel 3:
QS Terminals 6 and 7
DO, |11l DOs ‘j
M %% M - DO: Output signal
S 7 (maximum 0.5 A per
channel)
M: Ground, load power
supply
TM-E15S26-A1 and 4DO 24 VDC/0.5 A Standard Channel 0:
1 Terminals 1 and 3
Channel 1:
oo Terminals 5 and 7
CHo | 00 | CH1 Channel 2:
CH2 RIS CH3 2 conductors Terminals 2 and 4
DO, |'L/LS  po; Channel 3:
OO .
| Terminals 6 and 8
DO, |2L][J§ DOj -] =
OO0 9 T
M 007 M ' | DO: Output signal
NN -+ | (maximum 0.5 A per
M 0008 M - ~—— ' ' I channel)
AQ Oa ' ' | M: Ground, load power
AUX1 (e.g. PE) || AUX1 (e.g. PE) <o ! supply
AQ Oa ‘
AUX1 (e.g. PE) |30,/ AUX1 (e.g. PE) i ‘
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Block diagram
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Technical specifications

Dimensions and weight

Data for selecting an actuator

and backplane bus

Permissible potential diffe-
rence

* Between the different

module

Dimensions WxHxD 15x81x52
(mm)
Weight Approx. 40 g
Data for specific modules
Supports clocked operation No
Number of outputs 4
Length of cable
¢ Unshielded Max. 600 m
* Shielded Max. 1000 m
Voltages, currents, potentials
Rated load voltage L+ (from 24 VDC
the power module)
* Reverse polarity Yes?)
protection
Total current of the outputs 2 A
(per module)
Isolation
* Betweenthe channels  No
* Betweenthe channels  Yes

75 VDC, 60 VAC

circuits
Insulation tested 500 VDC
Current consumption
* From the load voltage Max. 5 mA per
L+ (no load) channel
Power dissipation of the Typ. 0.8 W

Status, interrupts, diagnostics

Status display

Diagnostic functions

Green LED per
channel

No

Output voltage
* Atsignal “1”
Output current

* Atsignal “1”
— Rated value
— Permitted range

* With signal “0” (leakage
current)

Output delay (for resistive
load)

* At“0"to“1”

* At“1"to“0”
Load resistor range
Lamp load

Connecting two outputs in
parallel

* For redundant triggering
of a load

* Toincrease
performance

Control of a digital input
Switch rate

® For resistive load

® With inductive load
® Forlamp load

Limitation (internal) of the
voltage induced on circuit
interruption

Reverse-voltage proof

Short-circuit protection of
the output

®* Threshold on

Min. L+ (-1 V)

05A
7mAto 0.6 A

Max. 0.3 mA

Max. 100 us
Max. 300 us
48Q 10 3.4 kQ
Max. 5 W

Yes (per module)

No

Yes

100 Hz
2 Hz
10 Hz

Typ. L+
(-55 to —60 V)

Yes, if using the
same load voltage
as at the power mo-
dule

Yes?)

Typ.0.7t0 1.5 A
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1) Polarity reversal can lead to the digital outputs

2)

being connected through.
Per channel
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12.13 2DO 24 VDC/0.5 A High Feature digital electronic
module (6ES7132-4BB00-0AB0)

Order number
B6ES7132-4BB00-0AB0

Features
» Digital electronic module with two outputs
e Qutput current 0.5 A per output
* Rated load voltage 24 VDC
» Suitable for solenoid valves, DC contactors, and indicator lights

* Supports clocked operation

Peculiarity

When you connect the 24 VDC rated load voltage to the power module by means
of a mechanical contact, depending on the circuit the digital outputs carry the “1”
signal for approximately 50 us. You need to take this into account if you connect
the module to fast counters.

Terminal assignment

The following table indicates the terminal assignment of the 2DO 24 VDC, 0.5 A
High Feature for the different terminal modules:

Table 12-21 Terminal assignment of the 2DO 24 VDC/0.5 A High Feature

View Terminal assignment Remarks

TM-E15S24-A1 and 2DO 24 VDC/0.5 A High Feature Channel O:
Terminals 1 to A4

Channel 1:
Terminals 5 to A8
0o
cHo Ch1 DO: Output signal
OO 2 conductors 3 conductors 4 conductors (maximum 0.5 A per
DOg |, DO+ - -
1®®5 channel)
24VDC |,[1[1s 24 VDC 24 VDC: Sensor supply
NN ' | M: Ground, load power
MO0, M . | supply
OO !
AUX1 (e.g. PE) A9 AUX1 (e.g. PE) - ‘

When there are 4 conductors,
AUX1 must be applied to PE.
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Table 12-21 Terminal assignment of the 2DO 24 VDC/0.5 A High Feature, continued

View Terminal assignment Remarks
TM-E15S24-01 and 2DO 24 VDC/0.5 A High Feature Channel O:
. Terminals 1 to 4
Channel 1:
00 Terminals 5 to 8
CHoO CH1
2 conductors 3 conductors DO: Output signal
SN - A
DOy |18 DOy - - (maximum 0.5 A per
SIS channel)
24 VDC |2[][18 24VDC 24 VDC: Sensor supply
NN M: Ground, load power
Misggr M supply
n.c 4®®8 n.c Terminals 4 and 8 can be
miN used for unneeded wires
of up to 30 VDC.
. Channel 0:
TM-E15S23-01 and 2DO 24 VDC/0.5 A High Feature Terminals 1 to 3
] Channel 1:
Terminals 5to 7
00
CHoO CH1 DO: Output signal
2 conductors 3 conductors (maximum 0.5 A per
NN
DOo |,(114 DO1 - channel)
NN 24 VDC: Sensor supply
24 VDC QSSG 24 VDC M: Ground, load power
suppl
M oo, M PP
TM-E15S26-A1 and 2DO 24 VDC/0.5 A High Feature Channel 0:
] Terminals 1 to A7
Channel 1:
00 Terminals 5 to A3
CHoO CH1
IS 2 conductors 3 conductors DO: Output signal
DO, |18 DOy -— -— (maximum 0.5 A per
SIS channel)
24 VDC |2[][18 24VDC 24 VDC: Sensor supply
NN M: Ground, load power
Misggr M supply
S Terminals 4 and 8 can be
n-c gga n-¢ used for unneeded wires
AO Oa
AUX1 L,O,|  AUX1
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Block diagram
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Digital Electronic Modules

Technical specifications

Dimensions and weight

Data for selecting an actuator

Dimensions WxHxD 15x81x52
(mm)
Weight Approx. 40 g

Data for specific modules

Supports clocked operation Yes
Number of outputs 2
Length of cable
¢ Unshielded
¢ Shielded

Max. 600 m
Max. 1000 m

Voltages, currents, potentials

Rated load voltage L+ (from 24 VDC
the power module)

* Reverse polarity Yes?)

protection

Total current of the outputs 1 A
(per module)

Isolation
* Between the channels No

* Between the channels Yes
and backplane bus

Permissible potential diffe-
rence

* Between the different 75 VDC, 60 VAC

circuits
Insulation tested 500 VDC
Current consumption
* From the load voltage Max. 5 mA per
L+ (no load) channel
Power dissipation of the Typ. 0.4 W
module
Status, interrupts, diagnostics
Status display Green LED per
channel
Diagnostic functions
* Group error Red “SF” LED
* Diagnostic functions Yes

readable

Output voltage
* Atsignal “1”
Output current

* Atsignal “1”
— Rated value
— Permitted range

* With signal “0” (leakage
current)

Output delay (for resistive
load)

* At“0"to“1”

* At“1"to“0”
Load resistor range
Lamp load

Connecting two outputs in
parallel

* For redundant triggering
of a load

* Toincrease
performance

Control of a digital input
Switch rate

® For resistive load

® With inductive load
® Forlamp load

Limitation (internal) of the
voltage induced on circuit
interruption

Reverse-voltage proof

Short-circuit protection of
the output

®* Threshold on

Min. L+ (<1 V)

05A
7mAto 0.6 A

Max. 0.3 mA

Max. 100 us
Max. 400 us
48 Q t0 3.4 kQ
Max. 2.5 W

Yes (per module)

No

Yes

100 Hz
2 Hz
10 Hz

Typ. L+
(-55to—-60V)

Yes, if using the
same load voltage
as at the power mo-
dule

Yes?)

Typ. 1.5 A
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1) Polarity reversal can lead to the digital outputs
being connected through.

2)  Per channel
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12.14 2DO 24 VDC/2 A Standard digital electronic module
(6ES7132-4BB30-0AA0)

Order number
6ES7132-4BB30-0AA0

Features
» Digital electronic module with two outputs
e OQOutput current 2 A per output
* Rated load voltage 24 VDC

» Suitable for solenoid valves, DC contactors, and indicator lights

Peculiarity

When you connect the 24 VDC rated load voltage to the power module by means
of a mechanical contact, depending on the circuit the digital outputs carry the “1”
signal for approximately 50 us. You need to take this into account if you connect
the module to fast counters.

Terminal assignment

The following table indicates the terminal assignment of the 2DO 24 VDC, 2 A
Standard for the different terminal modules:

Table 12-22 Terminal assignment of the 2DO 24 VDC/2 A Standard

View Terminal assignment Remarks
TM-E15S24-A1 and 2DO 24 VDC/2 A Standard Channel 0:
- Terminals 1 to A4
Channel 1:
0o Terminals 5 to A8
CHoO CH1
SIS 2 conductors 3 conductors 4 conductors | DO: Output signal
DOg TRIBE DO+ - - - (maximum 2 A per
80 channel)
24 VDC 26 24 VDC 24 VDC: Sensor supply
M QR M | M: Ground, load power
007 | supply
AUX1 (e.g. PE) ’ZSSQ AUX1 (e.g. PE) -

When there are 4 conductors,
AUX1 must be applied to PE.
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Table 12-22 Terminal assignment of the 2DO 24 VDC/2 A Standard, continued

View Terminal assignment Remarks
TM-E15S24-01 and 2DO 24 VDC/2 A Standard Channel 0:
. Terminals 1 to 4
Channel 1:
0o Terminals 5 to 8
CHoO CH1
SIS 2 conductors 3 conductors DO: Output signal
DOO 00 DO1 - (maXImum 2A per
SIS channel)
24VDC |o[][Js 24VDC 24 VDC: Sensor supply
NN M: Ground, load power
M lgo7 M supply
n. c. S n. c. Terminals 4 and 8 can be
1008 used for unneeded wires
of up to 30 VDC.
TM-E15S523-01 and 2DO 24 VDC/2 A Standard Channel 0:
Terminals 1 to 3
Channel 1:
Terminals 5to 7
0o
CHo CH1 DO: Output signal
SIS 2 conductors 3 conductors (maximum 2 A per
DOy [,y DO« - channel)
NN .
24VDC |01 24VDC 24 VDC: Sensor supply
90 M: Ground, load power
M g, M supply
Channel 0:
TM-E15S26-A1 and 2DO 24 VDC/2 A Standard
_ Terminals 1 to A3
Channel 1:
Terminals 5 to A7
00
CHoO CH1 ]
2 conductors 3 conductors DO: Output signal
D SIS DO - (maximum 2 A per
o ‘g gS 1 channel)
24VDC |2][]s 24 VDC - 24 VDC: Sensor supply
QQ M: Ground, load power
M g7 M supply
- OO nc Terminals 4 and 8 can be
T4ty used for unneeded wires
AUX AS SA AUX of up to 30 VDC.
4 8
AQ Oa
AUX1 Aalnt AUX1
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Block diagram
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Digital Electronic Modules

Technical specifications

Dimensions and weight

Data for selecting an actuator

Dimensions
W XxHXxD (mm) 15x81 x52
Weight Approx. 40 g

Data for specific modules

Supports clocked operation No
Number of outputs 2
Length of cable
¢ Unshielded
¢ Shielded

Max. 600 m
Max. 1000 m

Voltages, currents, potentials

Rated load voltage L+ (from 24 VDC
the power module)

* Polarity reversal Yes?)

Total current of the outputs 4 A
(per module)

Isolation
* Between the channels No

* Between the channels Yes
and backplane bus

Permissible potential diffe-
rence

* Between the different

circuits
Insulation tested 500 VDC

Current consumption

channel
Typ. 1.4 W

L+ (no load)

Power dissipation of the
module

75 VDC, 60 VAC

* From rated load voltage Max. 5 mA per

Status, interrupts, diagnostics

Status display
channel

Diagnostic functions No

Green LED per
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Output voltage
* Atsignal “1”
Output current

* Atsignal “1”
— Rated value
— Permitted range

* With signal “0” (leakage
current)

Output delay (for resistive
load)

* At“0"to“1”

* At“1"to“0”
Load resistor range
Lamp load

Connecting two outputs in
parallel

* For redundant triggering
of a load

* Toincrease
performance

Control of a digital input
Switch rate

® For resistive load

® With inductive load
® Forlamp load

Limitation (internal) of the
voltage induced on circuit
interruption

Reverse-voltage proof

Short-circuit protection of
the output

®* Threshold on

Min. L+ (-1 V)

2A
7mAto2.4A

Max. 0.5 mA

Max. 200 us
Max. 1.3 ms
12 Q10 3.4 kQ
Max. 10 W

Yes (per module)

No

Yes

100 Hz
2Hz (0.5 H)
10 Hz

Typ. L+
(-55 to —60 V)

Yes, if using the
same load voltage
as at the power mo-
dule

Yes?)

Typ.2.8t0 7.2 A

1) Polarity reversal can lead to the digital outputs
being connected through

2)  Per channel
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Digital Electronic Modules

12.15 4DO 24 VDC/2 A Standard digital electronic module
(6ES7132-4BD30-0AA0)

Order number
6ES7132-4BD30-0AA0

Features

* Digital electronic module with four outputs

e OQOutput current 2 A per output

* Rated load voltage 24 VDC

» Suitable for solenoid valves, DC contactors, and indicator lights
Peculiarity

When you connect the 24 VDC rated load voltage to the power module by means
of a mechanical contact, depending on the circuit the digital outputs carry the “1”
signal for approximately 50 us. You need to take this into account if you connect
the module to fast counters.

Terminal assignment

The following table indicates the terminal assignment of the 4DO 24 VDC, 2 A
Standard for the different terminal modules:

Table 12-23 Terminal assignment of the 4DO 24 VDC/2 A Standard

View Terminal assignment Remarks
TM-E15S24-A1 and 4DO 24 VDC/2 A Standard Channel 0:
_ Terminals 1 and 3
Channel 1:
05 Terminals 5 and 7
CHoO oo CH1 Channel 2:
CH2 CH3 2 conductors Terminals 2 and 3
S Channel 3:
DOg |100s DOy Terminals 6 and 7

DOZ o106 DO3 :
QO - - o : DO: Output signal

MO0, M ! (maximum 2 A per
AUX1 (e.g. PE) A O AUX1 (e.g. PE) -~ channel)
+1ls il ' | M: Ground, load power
supply
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Table 12-23 Terminal assignment of the 4DO 24 VDC/2 A Standard, continued

View Terminal assignment Remarks
TM-E15S524-01 and 4DO 24 VDC/2 A Standard Channel 0:
1 Terminals 1 and 3
Channel 1:
0o Terminals 5 and 7
CHo | 0O CH1 Channel 2:
CH2 50 CH3 2 conductors Terminals 2 and 4
DO, '8 po - Channel 3:
0 1 .
SIS Terminals 6 and 8
DO, 2J[1% DOg3 -]
QO DO: Output signal
M 007 M (maximum 2 A per
NN channel)
4
M DOY M - M: Ground, load power
supply
Channel 0:
TM-E15S23-01 and 4DO 24 VDC/2 A Standard Terminals 1 and 3
] Channel 1:
Terminals 5 and 7
oo Channel 2:
CHoO CH1 .
CH2 0o CH3 Terminals 2 and 3
SIS 2 conductors Channel 3:
DOo |15 DOy Terminals 6 and 7
NN
D02 o[ 1[g DO3 .
00 DO: Output signal
M M > (maximum 2 A per
s J[]7
channel)
M: Ground, load power
supply
TM-E15S26-A1 and 4DO 24 VDC/2 A Standard Channel 0:
] Terminals 1 and 3
Channel 1:
EE Terminals 5 and 7
CHoO CH1 ]
CH2 CH3 2 conductors Channel 2:
NN Terminals 2 and 4
DOg 1555 DO Channel 3:
DO, 2008 DO4 - - Terminals 6 and 8
NN 9 T
M BO07 M ' | DO: Output signal
NN o (maximum 2 A per
M YOO8 ™ - = | . |channel
AUX1 (e.g. PE) f% %: AUX1 (e.g. PE) - .| M: Ground, load power
.| supply
AUX1 (e.g. PE) ’;% %ﬁ AUX1 (e.g. PE) - ‘
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Block diagram
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Digital Electronic Modules

Technical specifications

Dimensions and weight

Data for selecting an actuator

Dimensions WxHxD 15x81x52
(mm)
Weight Approx. 40 g

Data for specific modules

Supports clocked operation No
Number of outputs 4
Length of cable
¢ Unshielded
¢ Shielded

Max. 600 m
Max. 1000 m

Voltages, currents, potentials

Rated load voltage L+ (from 24 VDC
the power module)

* Polarity reversal Yes?)

Total current of the outputs 4 A
(per module)

Isolation
* Between the channels No

* Between the channels Yes
and backplane bus

Permissible potential diffe-
rence

* Between the different

circuits
Insulation tested 500 VDC

Current consumption

channel
Typ. 1.6 W

L+ (no load)

Power dissipation of the
module

75 VDC, 60 VAC

* From rated load voltage Max. 5 mA per

Status, interrupts, diagnostics

Status display
channel

Diagnostic functions No

Green LED per
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Output voltage
* Atsignal “1”
Output current

* Atsignal “1”
— Rated value
— Permitted range

* With signal “0” (leakage
current)

Output delay (for resistive
load)

* At“0"to“1”

* At“1"to“0”
Load resistor range
Lamp load

Connecting two outputs in
parallel

* For redundant triggering
of a load

* Toincrease
performance

Control of a digital input
Switch rate

® For resistive load

® With inductive load
® Forlamp load

Limitation (internal) of the
voltage induced on circuit
interruption

Reverse-voltage proof

Short-circuit protection of
the output

®* Threshold on

Min. L+ (-1 V)

2A
7mAto2.4A

Max. 0.5 mA

Max. 200 us
Max. 1.3 ms
12 Q10 3.4 kQ
Max. 10 W

Yes (per module)

No

Yes

100 Hz
2Hz (0.5 H)
10 Hz

Typ. L+
(-55 to —60 V)

Yes, if using the
same load voltage
as at the power mo-
dule

Yes?)

Typ.2.8t0 7.2 A

1) Polarity reversal can lead to the digital outputs
being connected through

2)  Per channel
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12.16 2DO 24 VDC/2 A High Feature digital electronic module
(6ES7132-4BB30-0AB0)

Order number
B6ES7132-4BB30-0AB0

Features
» Digital electronic module with two outputs
e OQOutput current 2 A per output
* Rated load voltage 24 VDC
» Suitable for solenoid valves, DC contactors, and indicator lights

* Supports clocked operation

Peculiarity

When you connect the 24 VDC rated load voltage to the power module by means
of a mechanical contact, depending on the circuit the digital outputs carry the “1”
signal for approximately 50 us. You need to take this into account if you connect
the module to fast counters.

Terminal assignment

The following table indicates the terminal assignment of the 2DO 24 VDC, 2 A High
Feature for the different terminal modules:

Table 12-24 Terminal assignment of the 2DO 24 VDC/2 A High Feature

View Terminal assignment Remarks
TM-E15S24-A1 and 2DO 24 VDC/2 A High Feature Channel 0:
_ Terminals 1 to A4
Channel 1:
00 Terminals 5 to A8
CHoO CH1
SIS 2 conductors 3 conductors 4 conductors DO: Output signal
DOo 1[5 DO4 - - -— (maximum 2 A per
SIS channel)
24 VDC |5 ¢ 24 VDC 24 VDC: Sensor supply
M| OO Im | M: Ground, load power
oo ' | supply
A OA \
AUX1 (e.g. PE) e AUX1 (e.g. PE) -

When there are 4 conductors,
AUX1 must be applied to PE.
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Table 12-24 Terminal assignment of the 2DO 24 VDC/2 A High Feature, continued

View Terminal assignment Remarks
TM-E15S24-01 and 2DO 24 VDC/2 A High Feature Channel O:
. Terminals 1 to 4
Channel 1:
0o Terminals 5to 8
CHoO CH1
SIS 2 conductors 3 conductors DO: Output signal
DOy i[5 DOy - (maximum 2 A per
SIS channel)
24VDC |2[][J¢ 24VDC 24 VDC: Sensor supply
NN M: Ground, load power
M g7 M supply
nc S nc Terminals 4 and 8 can be
-G A0 ’ used for unneeded wires
of up to 30 VDC.
TM-E15523-01 and 2DO 24 VDC/2 A High Feature | Channel O:
Terminals 1 to 3
Channel 1:
Terminals 5to 7
0o
CHO CH1 DO: Output signal
SIS 2 conductors 3 conductors (maximum 2 A per
DOy |, Us DO - channel)
NN .
24VDC |, )[)g 24VDC - 24 VDC: Sensor supply
90 M: Ground, load power
M g, M supply
TM-E15S26-A1 and 2DO 24 VDC/2 A High Feature Channel 0:
- Terminals 1 to A3
Channel 1:
Terminals 5 to A7
00
CHoO CH1 . .
2 conductors 3 conductors DO: Output signal
QO (maximum 2 A per
DOg |i[][1sf DO4 channel)
OO .
24VDC |20][]¢ 24 VDC 24 VDC: Sensor supply
M: Ground, load power
OO
M |g7 M supply
OO Terminals 4 and 8 can be
n.C lyjryg NG used for unneeded wires
AQ Oa of up to 30 VDC.
AUX1 |, el AUXT
AQ Oa
AUX1 |, AUXT
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Digital Electronic Modules

Block diagram
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Figure 12-18 Block diagram of the 2DO 24 VDC/2 A High Feature
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Digital Electronic Modules

Technical specifications

Dimensions and weight

Data for selecting an actuator

Dimensions WxHxD 15x81x52
(mm)
Weight Approx. 40 g

Data for specific modules

Supports clocked operation Yes
Number of outputs 2
Length of cable
¢ Unshielded
¢ Shielded

Max. 600 m
Max. 1000 m

Voltages, currents, potentials

Rated load voltage L+ (from 24 VDC
the power module)

* Polarity reversal Yes?)

Total current of the outputs 4 A
(per module)

Isolation
* Between the channels No

* Between the channels Yes
and backplane bus

Permissible potential diffe-
rence

* Between the different

circuits
Insulation tested 500 VDC

Current consumption

75 VDC, 60 VAC

* From rated load voltage Max. 5 mA per

readable

Output voltage
* Atsignal “1”
Output current

* Atsignal “1”
— Rated value
— Permitted range

* With signal “0” (leakage
current)

Output delay (for resistive
load)

* At“0"to“1”

* At“1"to“0”
Load resistor range
Lamp load

Connecting two outputs in
parallel

* For redundant triggering
of a load

* Toincrease
performance

Control of a digital input
Switch rate

® For resistive load

® With inductive load
® Forlamp load

Limitation (internal) of the
voltage induced on circuit
interruption

Reverse-voltage proof

Short-circuit protection of
the output

®* Threshold on

Min. L+ (=1 V)

2A
7mAto2.4A

Max. 0.5 mA

Max. 100 us
Max. 400us
12 Q10 3.4 kQ
Max. 5 W

Yes (per module)

No

Yes

100 Hz
2Hz (0.5 H)
10 Hz

Typ. L+
(-55to—-60V)

Yes, if using the
same load voltage
as at the power mo-
dule

Yes?)

Typ. 4 A

L+ (no load) channel
Power dissipation of the Typ. 1.4 W
module
Status, interrupts, diagnostics
Status display Green LED per
channel
Diagnostic functions
* Group error Red “SF” LED
* Diagnostic functions Yes
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1) Polarity reversal can lead to the digital outputs
being connected through

2)  Per channel
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Digital Electronic Modules

12.17 2DO 24-230 VAC/2 A digital electronic module
(6ES7132-4FB00-0ABO0)

Order number
6ES7132-4FB00-0ABO

Features
» Digital electronic module with two outputs
e OQOutput current 2 A per output
» Rated load voltage 24-48/120/230 VAC
* Substitute value
» Parameter assignment length: 3 bytes

» Suitable for solenoid valves, AC contactors, and indicator lights

Terminal assignment

The following table indicates the terminal assignment of the 2DO 24-230 VAC, 2 A
for the different terminal modules:

Table 12-25 Terminal assignment of the 2DO 24230 VAC/2 A

View Terminal assignment Remarks
| TM-E15S24-A1 and 2DO 24-230 VAC/2 A Channel 0:
Terminals 1 to 3
0o Channel 1:
Terminals 5to 7
CHO CH1
N . .
DOo |,r114 DO1 - DO: Output signal
RS (maximum 2 A per
10s | channel)
SN 1 N: Neutral conductor
N lgogs N 1
A OOy ‘
UX1 (e.g. PE) s AUX1 (e.g. PE) -

AUX1 must be applied to PE.
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Table 12-25 Terminal assignment of the 2DO 24—-230 VAC/2 A, continued

View Terminal assignment Remarks
Channel 0:
1 TM-E15S24-01 and 2DO 24-230 VAC/2 A Terminals 1 to 3
L Channel 1:
0o Terminals 5to 7
CHoO CH1
SIS DO: Output signal
DOo |, DO+ ) (maximum 2 A per
Sy channel)
2l 10]e N: Neutral conductor
N o0 N
%g7 Terminals 4 and 8 can be
J0s used for unneeded wires
of up to 230 VAC.
Channel 0:
;. TM-E15523-01 and 2DO 24-230 VAC/2 A Terminals 110 3
Channel 1:
Terminals 5to 7
0o
CHO CH1 DO: Output signal
IS (maximum 2 A per
DOo |;j14 DO« channel)
SIS N: Neutral conductor
2l J[s
OO
N g4 N
Channel 0:
] TM-E1 5826-A1 and 2DO 24-230 VAC/2 A Termina|s 1t03
L Channel 1:
oo Terminals 5to 7
CHoO CH1
OO DO: Output signal
DOo |14 DO4 (maximum 2 A per
- QR - channel)
2 1200s ) N: Neutral conductor
OO
N lqgoq N .
QR Terminals 4 and 8 can be
n.c. |[]]g N-C used for unneeded wires
AO Oa of up to 230 VAC.
AUXT || AUX1
AQ Oa
AUX1 L, AUXT
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Block diagram
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Digital Electronic Modules

Technical specifications

Dimensions and weight

Data for selecting an actuator

Dimensions WxHXxD 15 %81 x52
(mm)
Weight Approx. 37 g

Data for specific modules

Supports clocked operation No
Number of outputs 2
Length of cable
¢ Unshielded
¢ Shielded

Max. 600 m
Max. 1000 m

Voltages, currents, potentials

Rated load voltage L1 (from 24-230 VAC
the power module)

* Frequency 47 to 63 Hz
Total current of the outputs

(per module)

e Upto40°C Max. 2 A

* Upto60°C Max. 1 A
Isolation

* Between the channels No

* Between the channels Yes

and backplane bus
Insulation tested 2500 VDC
Current consumption

* From the backplane bus Max. 18 mA

L1 (no load) channel
Power dissipation of the Max. 4 W
module

* From rated load voltage Max. 15 mA per

Status, interrupts, diagnostics

Status display Green LED per
channel
Diagnostic functions No
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Output voltage
* Atsignal “1”
Output current

* Atsignal “1”
— Rated value
— Permitted range

* With signal “0” (leakage
current)

Output delay (for resistive
load)

* At“0"to“1”

* At“1"to“0”

Zero cross inhibit voltage
Motor starter size

* Upto40°C

* Upto60°C

Lamp load

Connecting two outputs in
parallel

* For redundant triggering
of a load

®* Toincrease
performance

Control of a digital input
Switch rate

® For resistive load

® With inductive load
® Forlamp load

Short-circuit protection of
the output

Min. L (1.5 V)

2A
0.1 mAto22A

Max. 3 mA

Max. 15 ms
Max. 15 ms
Max. 25 V

Max. size in
accordance with
NEMA: 5

Max. size in
accordance with
NEMA: 4

Max. 100 W

Yes (per module)

No

Possible

Max. 10 Hz
Max. 0.5 Hz
Max. 1 Hz

Yes, by means of
fuse in the power
module

ET 200S Distributed 1/0O System
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12.18

2RO NO 24-120 VDC/5 A, 24-230 VAC/5 A digital
electronic module (6ES7132-4HB00-0ABO0)

Order number

Features

6ES7132-4HB00-0ABO

Note

If you connect an extra-low voltage system (SELV/PELF) on one channel of the
2RO NO 24-120 VDC/5 A, 24—230 VAC/5 A, you can only use an extra-low
voltage system (SELV/PELF) on the other channel.

As of version 2 of the 2RO NO 24-120 VDC/5 A, 24—230 VAC/5 A there is no
longer an internal jumper between terminals 2 and 6. If you need this jumper, you
can replace it with an external jumper between terminals 3 and 7 (see

Figure 12-20).

» Digital electronic module with two relay outputs

e Qutput current 5 A per output

» Rated load voltage up to 120 VDC and up to 230 VAC

» Suitable for solenoid valves, DC contactors, and indicator lights

* |solated from the supply voltage

Caution

The rated supply voltage of the 2RO NO 24-120 VDC/5 A, 24—230 VAC/5 A is
24 VDC. The 2RO NO 24—-120 VDC/5 A, 24—230 VAC/5 A can only be located in a
potential group with 24 VDC (from the power module).

ET 200S Distributed 1/0O System
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Terminal assignment

The following table indicates the terminal assignment of the 2RO NO
24-120 VDC/5 A, 24-230 VAC/5 A for the different terminal modules:

Table 12-26 Terminal assignment of the 2RO NO 24-120 VDC/5 A, 24-230 VAC/5 A (as of Version 2)

View Terminal assignment Remarks
—{|  TM-E15524-A1 and 2RO NO 24-120 ?ha”,”e'l 011 o3
VDC/5 A, 24-230 VAC/5 A erminals 1 to
00 Channel 1:
Terminals 5to 7
CHoO CH1
SIS - 13, 14: normally open
13 1D DS 23 -
SIS contact channel 0
14 5[[1g 24 - 23, 24: normally open
QO , contact channel 1
14 |17 24 |
AUX1 (e.g. PE) AS SA AUX1 (e.g. PE) - | Internal jumper between
4_L8 terminals 2 and 3, 6 and 7

The AUX1 bus must be applied to PE.

Channel 0:
T TM-E15S24-01 and 2RO NO Terminals 1 to 3
24—-120 VDC/5 A, 24-230 VAC/5 A Channel 1:
0o Terminals 5to 7
CHoO CH1
QS 13, 14: normally open
13 |15 23 - contact channel 0
NN 23, 24: normally open
14 2000 24 = contact channel 1
NN
14 |s][]
3®®7 24 Terminals 4 and 8 can be
n.c. |14 N-C used for unneeded wires
up to the load voltage
used.
Internal jumper between
terminals 2 and 3, 6 and 7
Channel 0:
Terminals 1 to 3
—( | TM-E15S23-01 and 2RO NO
Channel 1:
24—-120 VDC/5 A, 24-230 VAC/5 A Terminals 5 to 7
0o
CHoO CH1 13, 14: normally open
IS contact channel 0
13 400s 23 : 23, 24: normally open
o0 contact channel 1
14 o1 e 24 -
14 38 87 24 Internal jumper between

terminals 2 and 3,6 and 7
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Table 12-26 Terminal assignment of the 2RO NO 24120 VDC/5 A, 24-230 VAC/5 A (as of Version 2)

View Terminal assignment Remarks
—(|  TM-E15S26-A1 and 2RO NO Channel 0:
24-120 VDC/5 A, 24-230 VAC/5 A Terminals 1to 3
oo Channel 1:
Terminals 5to 7
CHo CH1
13 SS 23 - 13, 14: normally open
1®®5 contact channel 0
14 [J[1[0q 24 - 23, 24: normally open
NS contact channel 1
14 |d17 24
S Terminals 4 and 8 can be
n.c. |4Jllg n.c used for unneeded wires
AUX1 AS O AUXA up to the load voltage
4D DB Used
AQ Oa '
AUX1 |, AUXT Internal jumper between
terminals 2 and 3,6 and 7
Block diagram
>
N —
S ——
- |_|
- SZ*( I> |__| —0 1
o ] 3 -8 | 7)
2888 [ | e =
[0) (S
5 NS .
5 || GEL M= 2
= ot Iz
&} T2 3*
© o e |_|
3 £
v
C > = J%
t ;
M Reverse pola- &
P1 rity protection
P2 | L+

*  As of version 2 of the 2RO NO 24—-120 VDC/5 A, 24-230 VAC/5 A there is no
longer an internal jumper between terminals 2 and 6. If you need this jumper,
you can replace it with an external jumper between terminals 3 and 7.

Figure 12-20 Block diagram of the 2RO NO 24-120 VDC/5 A, 230 VAC/5 A

ET 200S Distributed 1/0O System
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Technical specifications

Dimensions and weight

Dimensions WxHxD 15x81x52
(mm)
Weight Approx. 50 g

Data for specific modules

Supports clocked operation No
Number of outputs 2

Length of cable

¢ Unshielded Max. 600 m

* Shielded Max. 1000 m
Voltages, currents, potentials

Rated supply voltage L+ 24 VDC

(from the power module)

Reverse polarity protection  Yes
Current per channel

* Upto50°C Max. 5 A
* Upto60°C Max. 4 A
Isolation

* Between the channels Yes

* Between the channels Yes
and backplane bus

* Between the channels Yes
and supply voltage

* Between the supply Yes
voltage and backplane
bus

Permissible potential diffe-
rence

* Between the supply
voltage and backplane

bus

* Between channels and 240 VAC
backplane bus

* Between the channels 240 VAC

and supply voltage

Insulation tested

* Between the supply
voltage and backplane
bus

* Between channels and
backplane bus

* Between the channels
and supply voltage

Current consumption

* From the power supply
L+

Power dissipation of the
module

Yes
500 VDC

1500 VAC

1500 VAC

Max. 30 mA

Typ. 0.6 W

Status, interrupts, diagnostics

Status display

Diagnostic functions

Green LED per
channel

No

Data for selecting an actuator

75 VDC, 60 VAC

12-80

Output current

* Continuous thermal
current

® Min. load current
® Min. voltage

Connecting two outputs in
parallel

* For redundant triggering
of a load

* Toincrease
performance

Control of a digital input
Switch rate

® For resistive load

® With inductive load
® Forlamp load

Limitation (internal) of the
voltage induced on circuit
interruption

Short-circuit protection of
the output )

Max. 5 A

8 mA
17V

No

Yes

2Hz
0.5 Hz
2Hz
No

No

1) The relay outputs must be protected by means
of an external safety fuse (6 A, quick-response).

ET 200S Distributed 1/0O System
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Switching capacity and lifetime of the contacts

With an external suppression circuit, the contacts will last longer than specified in

the table:

Table 12-27 Switching capacity and lifetime of the relay contacts

Resistive load Voltage Current Operating cycles
(typical)
For resistive load 24 VDC 50A 0.1 million
40A 0.2 million
20A 0.5 million
1.0A 1.6 million
05A 4 million
0.1A 7 million
60 VDC 05A 1.6 million
120 VDC 0.2A 1.6 million
48 VAC 2.0A 1.6 million
60 VAC 20A 1.2 million
120 VAC 5.0A 0.1 million
3.0A 0.2 million
20A 0.4 million
1.0A 0.8 million
05A 1.5 million
230 VAC 5.0A 0.1 million
3.0A 0.2 million
20A 0.4 million
1.0A 0.8 million
05A 1.5 million
For inductive load in | 24 VDC 20A 0.1 million
f‘é’&;ﬂ?”ﬁ "gg‘ 13/ 1.0 A 0.2 million
AC 15 05A 0.5 million
60 VDC 05A 0.2 million
120 VDC 0.2A 0.5 million
48 VAC 1.0A 0.7 million
60 VAC 1.0A 0.5 million
120 VAC 2.0A 0.1 million
1.0A 0.3 million
05A 1 million
0.1A 2 million
For inductive load in | 230 VAC 20A 0.1 million
f‘é’&;ﬂ?”ﬁ "gg‘ 13/ 1.0 A 0.3 million
AC 15 05A 1 million

ET 200S Distributed 1/0O System
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12.19

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

electronic module (6ES7132-4HB10-0AB0)

Note

If you connect an extra-low voltage system (SELV/ PELV) on one channel of the
relay module, you can only use an extra-low voltage system (SELV/ PELV) on the
other channel.

Features

Digital electronic module with two relay outputs

Output current 5 A per output

Substitute value

Parameter assignment length: 3 bytes

Suitable for solenoid valves, DC contactors, and indicator lights

Isolated from the supply voltage

Normally open contact and normally closed contact

Terminal assignment

The following table indicates the terminal assignment of the 2RO NO/NC
24-48 VDC/5 A, 24—230 VAC/5 A for the different terminal modules:

Table 12-28 Terminal assignment of the 2RO NO/NC 24—48 VDC/5 A, 24-230 VAC/5 A

View Terminal assignment Remarks
(| TM-E15S524-A1 and 2RO NO/NC Shamne
24-48 VDC/5 A, 24-230 VAC/5 A erminais 110
00 Channel 1:
Terminals 5to 7
CHo CH1
QO
Common |4[J[Jsf Common N -~
1, 2: normally open
Normally open SIS Normally open
contact 216l contact ::ontact chalrlmell 0 g
Nomalyco- || Nomalydoses I Mg ki
sed contact 00 contact ‘ ‘ "
AUX1 (e.g. PE) |5~ AUX1 (e.g.PE) =----- ‘ - - ' 5, 6: normally open
g Ale = contact channel 1

The AUX1 bus must be applied to PE.

5, 7: normally closed
contact channel 1

12-82

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09



Digital Electronic Modules

Table 12-28 Terminal assignment of the 2RO NO/NC 24—48 VDC/5 A, 24—230 VAC/5 A, continued

CHo
NN
Common O0s
Normally NN
open contact  |2[][Js
Normally closed | ©©
contact 3LJ]7
NN
4 ]]g

CH1

Common
Normally open
contact

Normally closed
contact - - -

-

View Terminal assignment Remarks
Channel 0:
] TM-E15S24-01 and 2RO NO/NC Terminals 1 to 3
24-48 VDC/5 A, 24—230 VAC/5 A Channel 1:
00

Terminals 5to 7

1, 2: normally open
contact channel 0

1, 3: normally closed
contact channel 0

5, 6: normally open
contact channel 1

5, 7: normally closed
contact channel 1

CHoO
Common

Normally open
contact
Normally closed
contact

I

NN
1 s
NN
2l ][ s
NN
107

TM-E15S23-01 and 2RO NO/NC
24-48 VDC/5 A, 24-230 VAC/5 A

CH1

Common -
Normally -
open contact
Normally -

closed contact

Channel 0:
Terminals 1 to 3

Channel 1:
Terminals 5to 7

1, 2: normally open
contact channel 0

1, 3: normally closed
contact channel 0

5, 6: normally open
contact channel 1

5, 7: normally closed
contact channel 1

CHo

Common

Normally open
contact

Normally
closed contact

AUX1

AUX1

I

NN
1 s
NN
2l ][ s
NN
107
NN
4108
AQ Oa
AN’
AQ Oa
sz

TM-E15S26-A1 and 2RO NO/NC
24-48 VDC/5 A, 24-230 VAC/5 A

CH1

Common

Normally open -
contact

Normally closed '
- - - -
contact

AUX1

AUX1

Channel 0:
Terminals 1 to 3

Channel 1:
Terminals 5to 7

1, 2: normally open
contact channel 0

1, 3: normally closed
contact channel 0

5, 6: normally open
contact channel 1

5, 7: normally closed
contact channel 1

ET 200S Distributed 1/0O System
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Block diagram

<
N —
S n—
20 > ] —o 1
23 L
8 - w3 1
Q sceoge | LTIt T
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o ] 8o ]
3 o g <> —0 2
a Ww-sc M=
3 88 4
& oF 3
oM = |_|
¥=( >
L )—@ 5
o6
Reverse 07
1M polarity
g; Ly protection

Figure 12-21 Block diagram of the 2RO NO/NC 24-48 VDC/5 A 24—230 VAC/5 A
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Technical specifications

Dimensions and weight

Dimensions WxHxD
Weight

15 %81 %52 (mm)

Approx. 50 g

Data for specific modules

Number of outputs
Cable length

¢ Unshielded

¢ Shielded

Supports clocked operation

No
2

Max. 600 m
Max. 1000 m

* Between the channels
and supply voltage

Current consumption

* From the power supply
L+

* From the backplane bus

Power dissipation of the
module

2500 VDC

Max. 30 mA

Max. 10 mA
Typ. 0.6 W

Status, interrupts, diagnostics

Voltages, currents, potentials

Rated supply voltage L+
(from the power module)

Reverse polarity protection
Current per channel

* Upto50°C
e Upto60°C
Isolation

* Between the channels

* Between channels and
backplane bus

* Between the channels
and supply voltage

* Between the supply
voltage and backplane
bus

Permissible potential
difference

* Between the supply
voltage and backplane
bus

* Between channels and
backplane bus

* Between the channels
and supply voltage

Insulation tested

* Between the supply
voltage and backplane
bus

* Between channels and
backplane bus

24VDC

Yes

Max. 5 A
Max. 4 A

Yes

Yes

Yes

Yes

75 VDC, 60 VAC

240 VAC

240 VAC

500 VDC

2500 VDC

Status display

Diagnostic functions

Green LEDs per
channel

No

Data for selecting an actuator

Output current

* Continuous thermal
current

®* Min. load current

Connecting two outputs in
parallel

* For redundant triggering
of a load

* Toincrease
performance

Control of a digital input
Switch rate

® For resistive load

® With inductive load

® Forlamp load

Limitation (internal) of the
voltage induced on circuit
interruption

Short-circuit protection of
output 1)

Max. 5 A

8 mA

No

No

Yes

2 Hz
0.5Hz

2 Hz
No

No

ET 200S Distributed 1/0O System
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1) The relay outputs must be protected by means
of an external safety fuse (6 A,

quick-response).

When installing in a hazardous area, only
remove the fuse using a suitable tool in
accordance with the National Electric Code
(NEC) if the module is not in a potentially

explosive area.
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Switching capacity and lifetime of the contacts

With an external suppression circuit, the contacts will last longer than specified in
the following table:

The normally open and normally closed contacts of the relay vary in their length of
service life.

Table 12-29 Switching capacity and lifetime of the contacts

Resistive load Voltage Current Operating Operating
cycles (typ.) cycles (typ.)
Normally open | Normally closed
contact contact
For resistive load 24 VDC 50A 0.1 million 0.15 million
40A 0.2 million 0.175 million
20A 0.45 million 0.3 million
05A 1.4 million 1.1 million
0.1A 1.5 million 1.5 million
48 VDC 20A 0.15 million 0.11 million
1.0A 0.3 million 0.2 million
05A 0.6 million 0.6 million
0.1A 0.8 million 0.6 million
48 VAC 20A 0.45 million 0.35 million
60 VAC 20A 0.45 million 0.35 million
120 VAC 50A 0.1 million 0.1 million
3.0A 0.2 million 0.2 million
20A 0.4 million 0.3 million
1.0A 0.8 million 0.6 million
05A 1.5 million 1.0 million
230 VAC 50A 0.1 million 0.1 million
3.0A 0.2 million 0.2 million
20A 0.4 million 0.3 million
1.0A 0.8 million 0.6 million
05A 1.5 million 1.0 million

ET 200S Distributed 1/0O System
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Table 12-29 Switching capacity and lifetime of the contacts, continued

Resistive load Voltage Current Operating Operating
cycles (typ.) cycles (typ.)
Normally open | Normally closed
contact contact

For inductive load |24 VDC 20A 0.1 million 0.1 million
:Eg"gg‘fgﬂcgg fth 1.0A | 0.2 million 0.2 million
13/ AC15 05A 0.5 million 0.5 million

48 VDC 20A 0.07 million 0.05 million
1.0A 0.15 million 0.1 million

05A 0.4 million 0.25 million
48 VAC 1.0A 0.5 million 0.3 million
60 VAC 1.0A 0.5 million 0.3 million
120 VAC 20A 0.1 million 0.1 million
1.0A 0.3 million 0.1 million
05A 0.9 million 0.6 million
0.1A 1.5 million 1.0 million
230 VAC 20A 0.1 million 0.1 million
1.0A 0.5 million 0.3 million
05A 0.9 million 0.6 million
0.1A 1.0 million 1.0 million

ET 200S Distributed 1/0O System
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Analog Electronic Modules

Introduction

The range of analog electronic modules (EM) includes modules for measuring
voltages and currents. For time-critical measuring of voltage and current, you can

use the High Speed modules. The High Feature modules provide a higher

resolution and greater accuracy.

There are also modules available for connecting thermocouples and resistance
thermometers or resistors.

Modules for connecting loads/actuators to current and voltage outputs complete

the range.

Chapter overview

Section Description Page
13.1 Analog value representation 13-2
13.2 Fundamentals of analog value processing 13-18
13.3 Behavior of the analog modules during operation and in the event | | 13-30
of problems

13.4 Parameters for analog electronic modules 13-32

13.5 2Al U Standard analog electronic module 13-44
(6ES7134-4FB00-0ABO)

13.6 2Al U High Feature analog electronic module 13-48
(6ES7134-4LB00-0ABO0)

13.7 2Al U High Speed analog electronic module 13-52
(6ES7134-4FB51-0AB0)

13.8 2Al | 2WIRE Standard analog electronic module 13-56
(6ES7134-4GB00-0ABO0)

13.9 2Al | 2WIRE High Speed analog electronic module 13-60
(6ES7134-4GB51-0AB0)

13.10 2Al | 4WIRE Standard analog electronic module 13-64
(6ES7134-4GB10-0AB0)

13.11 2Al | 2/4WIRE High Feature analog electronic module 13-68
(6ES7134-4MB00-0ABO)

13.12 2AIl | 4WIRE High Speed analog electronic module 13-72
(6ES7134-4GB61-0AB0)

13.13 2Al RTD Standard analog electronic module 13-76
(6ES7134-4JB50-0AB0)

ET 200S Distributed I/0O System
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Analog Electronic Modules

Section Description Page
13.14 2AI RTD High Feature analog electronic module 13-80
(6ES7134-4NB50-0AB0)
13.15 2Al TC Standard analog electronic module 13-88
(6ES7134-4JB00-0AB0)
13.16 2Al TC High Feature analog electronic module 13-93
(6ES7134-4NB00-0ABO)
13.17 2A0 U Standard analog electronic module 13-97
(6ES7135-4FB00-0ABO)
13.18 2A0 U High Feature analog electronic module 13-101
(6ES7135-4LB01-0ABO0)
13.19 2A0 | Standard analog electronic module 13-105
(6ES7135-4GB00-0ABO0)
13.20 2A0 | High Feature analog electronic module 13-109
(6ES7135-4MB01-0AB0)
13.1 Analog value representation
Section Description Page
13.1.1 Analog value representation for measuring ranges with 13-4
SIMATIC S7
13.1.2 | Analog value representation for the measuring ranges of the 13-5
analog input modules in SIMATIC S7 format
13.1.3 | Analog value representation for the measuring ranges of the 13-16
analog output modules in SIMATIC S7 format

Electronic modules with analog inputs

You can use electronic modules with analog inputs to record, evaluate, and convert

continuously changing signals to digital values that you can process further.
Examples of such continuously changing signals are those that occur when

measuring temperature or pressure.

Electronic modules with analog outputs

The electronic modules with analog outputs allow digitized values that are input by

means of a controller to be converted in an analog output module to a

corresponding analog signal (current or voltage) to control actuators (setpoint input
for speed controllers, temperature controllers, etc.).

13-2
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Analog Electronic Modules

Measured values in the case of a wire break depending on diagnostic being

enabled

The rules and additions outlined below apply to the following measuring ranges:

e 1Vto5V, 4 mAto20 mA

» Temperature sensor Pt xxx Standard and Climatic, Ni xx Standard and Climatic,
Cu 10 Standard and Climatic

* Thermocouple type E, N, J, K, L, S,R,B,C, T

Table 13-1 Measured values in the case of a wire break depending on diagnostic being enabled

Format Parameter assignment Measured values Description
Decimal Hexadec.

S7 “Wire break” enabled (at | 32767 7FFFH “Open circuit” diagnostic
1to5V, 4to20 mA, message
RTD)Y
“Wire break check” 32767 7FFFH “Open circuit” diagnostic
enabled (in the case of message
TC)
“Wire break” disabled (at | —32767 8000y Measured value after
1to5V, 4t020 mA, leaving the underrange
RTD)" “Lower limit value violated”
“Overflow/underflow” diagnostic message
enabled
“Wire break” disabled (at | —32767 8000y Measured value after
1to5V, 4to20 mA, leaving the underrange
RTD)Y
“Overflow/underflow”
disabled
“Wire break check” — _ Open input: undefined
disabled (in the case of measured value
TC)

1) Measuring range limits for detecting the wire break/underflow:

1to5V:at0.296 V
4to 20 mA: at 1.185 mA

ET 200S Distributed 1/0O System
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Analog Electronic Modules

13.1.1 Analog value representation for measuring ranges with
SIMATIC S7

Analog value representation

The digitized analog value for input and output values is the same in the same
rated range. Analog values are represented in twos complement.

The following table shows the analog value representation of the analog electronic
modules.

Table 13-2 Analog value representation (SIMATIC S7 format)

Resolution Analog value
Bit number i5 14 13 12 11 10 9 8|7 6 5 4 3 2 A1 0
Significance of the bits | S 214 213 212 211 210 29 28 | o7 26 25 24 23 22 21 20

Sign
The sign (S, +/-) of the analog value is always in bit number 15:
e 0" — +
o« 47 5 —

Measured-value resolution

In the table below, you will find the representation of the binary analog values and
the associated decimal and hexadecimal representation of the units of the analog
values.

Table 13-3 shows the resolutions 11-, 12-, 13-, and 15 bits + sign (S). Each analog

value is entered in the accumulator with left justification. The bits marked “X” are
set to “0”.

ET 200S Distributed 1/0O System
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Table 13-3 Measured-value resolution of the analog values (SIMATIC S7 format)

o Units Analog value
Resolution in bits Decimal Hexadec. High byte Low byte
11+ sign (S) 16 104 S0000000 0001 xxxX
12 + sign (S) 8 84 S0000000 00001xxx
13 + sign (S) 4 4y S0000000 000001xXx
15 + sign (S) 1 14 S0000000 00000001

Note: This resolution does not apply to temperature values. The converted
temperature values are the result of a conversion in the analog electronic module
(see Table 13-3).

Note

The following applies to temperature measurements: In the overrange and
underrange, the gradient of the characteristic curve at the point where the
linearized rated range is left is retained.

13.1.2 Analog value representation for the measuring ranges of the
analog input modules in SIMATIC S7 format

Introduction

The tables in this section contain the digitized analog values for the measuring
ranges of the analog input modules.

The binary representation of the analog values is always the same, so these tables
only compare the measuring ranges and the units.

ET 200S Distributed 1/0O System
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Analog Electronic Modules

Measuring ranges for voltage: + 80 mV, + 25V, £+ 5V, + 10V

Table 13-4 SIMATIC S7 format: Measuring ranges +80 mV, £2.5V, 5V and 10V

Measuring Measuring Measuring | Measuring Units
range range range range - Range
+ 80 mV + 25V +5V +10V Decimal Hexadec.
> 94.071 > 2.9397 > 5.8794 > 11.7589 32767 7FFFH Overflow
94.071 2.9397 5.8794 11.7589 32511 7EFFH
Overrange
80.003 2.5001 5.0002 10.0004 27649 6C01y
80.000 25 5.00 10.00 27648 6C00y
60.000 1.86 3.75 7.50 20736 5100y
Rated range
—60.000 —-1.86 -3.75 -7.50 —20736 AF00y
—80.000 —-2.50 -5.00 —-10.00 —27648 9400y
—80.003 —2.5001 —5.0002 —10.0004 —27649 93FFy
Underrange
—94.074 —2.9397 —5.8796 —11.759 —-32512 81004
<—94.074 <—2.9397 <—5.8796 <—11.759 -32768 80004 Underflow
135 T RIS




Analog Electronic Modules

Measuring ranges for voltage and current: 1 to 5V, 0 to 20 mA, 4 to 20 mA

Table 13-5 SIMATIC S7 format: Measuring ranges 1to 5V, 0 to 20 mA, 4 to 20 mA

Measuring Measuring | Measuring Units
range range range - Range
1to5V 0to20mA | 4to20mA | Decimal Hexadec.
> 5.704 > 23.5178 > 22.8142 32767 7FFFH Overflow
5.704 23.5178 22.8142 32511 7EFFH
Overrange
5.000145 20.0007 20.0005 27649 6C01y
5.000 20.0000 20.0000 27648 6C00y
3.000 16.0000 16.0000 20736 5100y
Rated range
1.000 0.0000 4.0000 0 Oy
0.999855 3.9995 —1 FFFFH
Negative Underrange
values not
0.296 possible 1.1852 ~4864 EDOOy
< 0.296 <1.1852 -32768 8000y Underflow
Measuring range for current: + 20 mA
Table 13-6 SIMATIC S7 format: Measuring range +20 mA
Measuring range Units
+ 20 mA Decimal Hexadec. Range
> 23.5150 32767 7FFFH Overflow
23.5150 32511 7EFFH
Overrange
20.0007 27649 6C01y
20.0000 27648 6C00y
14.9980 20736 5100y
Rated range
—14.9980 —20736 AF00y
—20.0000 —27648 9400y
—20.0007 —27649 93FFy
Underrange
—23.5160 —-32512 8100y
<—23.5160 -32768 8000y Underflow

ET 200S Distributed 1/0O System
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Measuring ranges for resistance-type sensors: 1509, 300€2, 600€2, 30002

Table 13-7 SIMATIC S7 format: Measuring ranges 150€2, 3002, 6002, 30002

Measuring | Measuring | Measuring | Measuring Units
range 150 Q | range 300 Q | range 600 Q range - Range
3000 Q Decimal Hexadec.
> 176.38 > 352.77 > 705.53 > 3527.67 32767 7FFFH Overflow
176.38 352.77 705.53 3527.67 32511 7EFFH
Overrange
150.005 300.01 600.02 3000.11 27649 6C01y
150.00 300.00 600.00 3000.00 27648 6C00y
112.50 225.00 450.00 2250.00 20736 5100y
Rated range
0.00 0.00 0.00 0.00 0 Oy
— FFFFy
(Negative values not physically possible) Underrange*
—4864 EDOOy
32768 80004 | Underflow*

* If the resistors are connected incorrectly

13-8
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Measuring ranges for resistance thermometer Pt x00 Standard

Table 13-8 SIMATIC S7 format: Measuring ranges Pt 100, 200, 500, 1000 Standard in °C and °F

Pt x00 Units Pt x00 Units
Standard Standard
in°C in°F Range
(1 digit = Dec. Hex. (1 digit = Dec. Hex.
0.1°C) 0.1 °F)
> 1000.0 32767 7FFFy >1832.0 32767 7FFFy Overflow
1000.0 10000 | 2710y 1832.0 18320 | 47904
: : : : : : Overrange
850.1 8501 2135y 1562.1 15621 3D05y
850.0 8500 2134y 1562.0 15620 | 3D04y
: : : : : : Rated range
—200.0 —2000 | F830y -328.0 —3280 | F330y
—200.1 —2001 F82Fy -328.1 —-3281 F32Fy
: : : : : : Underrange
—243.0 —2430 F6824 —405.4 —4054 FO2Ay
<—243.0 |-32768 | 80004 <—405.4 |-32768 | 80004 Underflow

Measuring ranges for resistance thermometer Pt x00 Climatic

Table 13-9 SIMATIC S7 format: Measuring ranges Pt 100, 200, 500, 1000 Climaticfin °C and °F

Pt x00 Units Pt x00 Units
Climatic Climatic
in°C in°F Range
(1 digit = Dec. Hex. (1 digit = Dec. Hex.
0.01°C) 0.01 °F)
> 155.00 32767 7FFFy >311.00 32767 7FFFy Overflow
155.00 15500 |3C8CH | 311.00 31100 | 797Cy
: : : : : : Overrange
130.01 13001 32C9y | 266.01 26601 67E9
130.00 13000 |32C8y | 266.00 26600 | 67E8y
: : : : : : Rated range
-120.00 —12000 | D120y —184.00 —18400 | B820y
—120.01 —12001 | D11Fy —184.01 —18401 | B81Fy
: : : : : : Underrange
—145.00 —14500 | C75Cy | —229.00 —22900 | A68CH
<—145.00 |-32768 | 8000y <—229.00 |-32768 | 80004 Underflow

ET 200S Distributed 1/0O System
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Measuring ranges for resistance thermometer Ni x00 Standard

Table 13-10 SIMATIC S7 format: Measuring ranges Ni 100, 120, 200, 500, 1000 Standard in °C and °F

Ni x00 Units Ni x00 Units
Standard Standard
in°C in°C Range
(1 digit = Dec. Hex. (1 digit = Dec. Hex.
0.1°C) 0.1°F)
>295.0 32767 7FFFy > 563.0 32767 7FFFy Overflow
295.0 2950 B86H 563.0 5630 15FEH
Overrange
250.1 2501 9C5H 482.1 4821 12D54
250.0 2500 9C4y 482.0 4820 12D4y
Rated range
—60.0 —600 FDA8y | -76.0 —-760 FDO08y
—60.1 —601 FDA7y | —76.1 —761 FDO7
Underrange
—-105.0 —-1050 | FBE6y |-157.0 —1570 | FODEY
<—-105.0 |-32768 | 80004 <-157.0 —32768 | 80004 | Underflow

Measuring ranges for resistance thermometer Ni x00 Climatic

Table 13-11 SIMATIC S7 format: Measuring ranges Ni 100, 120, 200, 500, 1000 Climatic in °C and °F

Ni x00 Units Ni x00 Units
Climatic Climatic
in°C in°F Range
(1 digit = Dec. Hex. (1 digit = Dec. Hex.
0.01°C) 0.01 °F)
> 295.00 32767 7FFFy > 325.11 32767 7FFFy Overflow
295.00 29500 |733Cy | 327.66 32766 | 7TFFEq
: : : : : : Overrange
250.01 25001 61A9y | 280.01 28001 6D61y
250.00 25000 |61A8y | 280.00 28000 | 6D60y
: : : : : : Rated range
—60.00 —6000 | E8904 |-76.00 —7600 | E2504
—60.01 —6001 E88Fy | —76.01 —7601 E24Fy
: : : : : : Underrange
—105.00 —10500 | D6FCy | —157.00 —15700 | C2ACH
<—105.00 | —-32768 | 80004 <—157.00 | -32768 | 80004 | Underflow
ET 200S Distributed 1/0O System
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Measuring ranges for resistance thermometer Cu 10 Standard

Table 13-12 SIMATIC S7 format: Measuring ranges Cu 10 Standard in °C and °F

Cu10 Units Cu 10 Units
Standard Standard
in°C in°F Range
(1 digit = Dec. Hex. (1 digit = Dec. Hex.
0.1°C) 0.1 °F)
>312.0 32767 7FFFy > 593.6 32767 7FFFy Overflow
312.0 3120 C304 593.6 5936 17304
: : : : : : Overrange
260.1 2601 A29y 500.1 5001 12D5y
260.0 2600 A28 500.0 5000 1389
: : : : : : Rated range
—200.0 —2000 | F830y -328.0 —3280 | F330y
—200.1 —2001 F82Fy -328.1 —-3281 F32Fy
: : : : : : Underrange
—240.0 —2400 | F6A04 | —400.0 —4000 | FO604
<—240.0 |-32768 | 80004 <—400.0 |-32768 | 80004 Underflow

Measuring ranges for resistance thermometer Cu 10 Climatic

Table 13-13 SIMATIC S7 format: Measuring ranges Cu 10 Climatic in °C and °F

Cu10 Units Cu 10 Units
Climatic Climatic
in°C in°F Range
(1 digit = Dec. Hex. (1 digit = Dec. Hex.
0.01°C) 0.01 °F)
> 180.00 32767 7FFFy > 325.11 32767 7FFFy Overflow
180.00 18000 | 46504 327.66 32766 | 7TFFEq
: : : : : : Overrange
150.01 15001 3A99, | 280.01 28001 6D61AY
150.00 15000 | 3A98y | 280.00 28000 | 6D60H
: : : : : : Rated range
-50.00 -5000 | EC784 | -58.00 -5800 | E9584
—-50.01 —5001 EC774 | —58.01 —5801 E957H
: : : : : : Underrange
—60.00 —6000 | E890H | -76.00 —7600 | E2504
<—60.00 |-32768 | 80004 <—76.00 |-32768 | 80004 Underflow

ET 200S Distributed 1/0O System
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Measuring range for thermocouple: Type B

Table 13-14 SIMATIC S7 format: Measuring range type B in °C and °F

Units Units
Type B Type B Range
in °C Dec. Hex. in °F Dec. Hex.

>2070.0 32767 7FFFy > 3276.6 32767 7FFFy Overflow
2070.0 20700 |50DCH | 3276.6 32766 | 7TFFEQ

: : : : : : Overrange
1820.1 18201 47194 2786.6 27866 6CDAY

1820.0 18200 4718y 2786.5 27865 6CD94

: : : : : : Rated range
0.0 0 0000y 32 320 01404

-0.1 -1 FFFFy | 31.9 319 013Fy

: : : : : : Underrange
-120.0 -1200 FB50y4 -184.0 -1840 F8D0y

<-120.0 —32768 | 8000y <—184.0 —32768 | 8000y | Underflow
Measuring range for thermocouple: Type C
Table 13-15 SIMATIC S7 format: Measuring range type C in °C and °F

Units Units
Type C Type C Range
in °C Dec. Hex. in °F Dec. Hex.

> 2500.0 32767 7FFFy > 3276.6 32767 7FFFy Overflow
2500.0 25000 |61A8y | 3276.6 32766 | 7TFFEH

: : : : : : Overrange
2315.1 23151 5A6FH 2786.6 27866 6CDAH

2315.0 23150 | 5A6EL | 2786.5 27865 | 6CD9y

: : : : : : Rated range
0.0 0 0000y 32.0 320 01404

0.1 -1 FFFFH | 31.9 319 013Fy

: : : : : : Underrange
-120.0 -1200 FB50y -184.0 -1840 F8D0y

<-120.0 —32768 | 8000y <—184.0 —32768 | 8000y | Underflow

13-12
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Measuring range for thermocouple type E

Table 13-16 SIMATIC S7 format: Measuring range type E in °C and °F

Units Units

Type E Type E Range
in°C Dec. Hex. in °F Dec. Hex. g

>1200.0 32767 7FFFy >2192.0 32767 7FFFy | Overflow

1200.0 12000 | 2EEOH 2192.0 21920 | 55A0H

: : : : : : Overrange
1000.1 10001 2711y 1832.1 18321 4791y

1000.0 10000 | 27104 1832.0 18320 | 4790y

: : : : : : Rated range
—270.0 —2700 F574y —-454.0 —4540 EE44y

<—-270.0 -32768 | 80004 <—-454.0 -32768 | 80004 Underflow

Measuring range for thermocouple type J

Table 13-17 SIMATIC S7 format: Measuring range type J in °C and °F

Units Units

Type J Type J Range
in°C Dec. Hex. in °F Dec. Hex. g

> 1450.0 32767 7FFFy > 2642.0 32767 7FFFy | Overflow

1450.0 14500 | 38A4y 2642.0 26420 | 6734y

: : : : : : Overrange
1200.1 12010 | 2EEA4 2192.1 21921 55A14

1200.0 12000 | 2EEOH 2192.0 21920 | 55A04

: : : : : : Rated range
-210.0 —-2100 | F7CCq —346.0 —3460 F27Cy

<-210.0 -32768 | 80004 <-346.0 -32768 | 80004 Underflow

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09 13-13




Analog Electronic Modules

Measuring range for thermocouple type K

Table 13-18 SIMATIC S7 format: Measuring range type Kin °C and °F

Units Units
Type K Type K Range
in °C Dec. Hex. in °F Dec. Hex. g

> 1622.0 32767 7FFFy > 2951.6 32767 7FFFy Overflow

1622.0 16220 3F5CH 2951.6 29516 734CH

: : : : : : Overrange

13721 13721 35994 2501.7 25062 61B9y

1372.0 13720 | 3598y 2501.6 25061 61B8y

: : : : : : Rated range

—270.0 —2700 F574y —-454.0 —4540 EE44y

<—270.0 —32768 | 80004 <—454.0 —32768 | 80004 | Underflow
Measuring range for thermocouple type L
Table 13-19 SIMATIC S7 format: Measuring range type L in °C and °F

Units Units
Type L Type L Range
in °C Dec. Hex. in °F Dec. Hex. g

>1150.0 32767 7FFFy >2102.0 32767 7FFFy Overflow

1150.0 11500 2CECH [ 2102.0 21020 521CH

: : : : : : Overrange

900.1 9001 23294 1652.1 16521 4089y

900.0 9000 2328y 1652.0 16520 | 4088y

: : : : : : Rated range

—200.0 —2000 F830H -328.0 —3280 | F3304

<—200.0 —32768 | 80004 <-328.0 —32768 | 80000y | Underflow
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Measuring range for thermocouple type N

Table 13-20 SIMATIC S7 format: Measuring range type N in °C and °F

Units Units
TY: ?é‘l Dec. Hex. T‘,’,’: fFN Dec. Hex. Range
> 1550.0 32767 7FFFy > 2822.0 32767 7FFFy Overflow
1550.0 15500 3C8CH 2822.0 28220 6E3CH
: : : : : : Overrange
1300.1 13001 32C9% 23721 23721 5CA9%y
1300.0 13000 32C8y 2372.0 23720 5CA8y
: : : : : : Rated range
—270.0 —2700 F574y —-454.0 —4540 EE44y
<-270.0 —-32768 | 80004 -32768 8000y <EE44y | Underflow
Measuring range for thermocouple types R, S
Table 13-21 SIMATIC S7 format: Measuring range type R, S in °C and °F
. as Units Units
es R, Types R,
yFi)“ °Cc Dec. Hex. yps Dec. Hex. Range
in °F
>2019.0 32767 7FFFy > 3276.6 32767 7FFFy Overflow
2019.0 20190 4EDE | 3276.6 32766 7FFEH
: : : : : : Overrange
1769.1 17691 451By 3216.3 32163 7DA3y
1769.0 17690 451A4 3216.2 32162 7DA2y
: : : : : : Rated range
-50.0 -500 FEOCy |-58.0 -580 FDBCy
-50.1 -510 FEOBy |-58.1 —581 FDBBy
: : : : : : Underrange
—-170.0 -1700 | F95Cy | —274.0 —2740 | F54Cy
<-170.0 —-32768 | 80004 <-274.0 —-32768 | 80004 Underflow
Measuring range for thermocouple type T
Table 13-22 SIMATIC S7 format: Measuring range type T in °C and °F
Units Units
TY,? S(;r Dec. Hex. TY: ?: Dec. Hex. Range
> 540.0 32767 | 7FFFy |>1004.0 |32767 |7FFF4 | Overflow
540.0 5400 1518y 1004.0 10040 2738y
: : : Overrange
400.1 4001 OFA1Y 752.1 7521 1DC1y
400.0 4000 OFAOy | 752.0 7520 1D60y
: : : : : : Rated range
—270.0 —2700 F574y —-454.0 —4540 EE44y
<-270.0 —-32768 | 80004 <—454.0 —-32768 | 80004 Underflow

ET 200S Distributed 1/0O System
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13.1.3

analog output modules in SIMATIC S7 format

Introduction

Analog value representation for the measuring ranges of the

The tables in this section contain the digitized analog values for the measuring

ranges of the analog output modules.

The binary representation of the analog values is always the same, so these tables

only compare the output ranges and the units.

Output ranges for voltage and current: £+ 5V; + 10V; + 20 mA

Table 13-23 SIMATIC S7 format: Output ranges +5 V;+10V; £20 mA

Output range | Output range | Output range Units Range
5V +10V + 20 mA Decimal Hexadecimal
0 0 0 > 32511 > 7EFFy Overflow
5.8800 11.7589 23.5150 32511 7EFFH
Overrange
5.0002 10.0004 20.0007 27649 6C01y
5.0000 10.0000 20.0000 27648 6C00y
3.7500 7.5000 14.9980 20736 5100y
Rated range
—3.7500 —7.5000 —14.9980 —20736 AF00y
—5.0000 —10.0000 —20.0000 —27648 9400y
—5.0002 —10.0004 —20.0007 —27649 93FFy
Underrange
—5.8800 —11.7589 —23.5160 —-32512 8100y
0 0 <—23.5160 <—-32512 < 81004 Underflow

ET 200S Distributed 1/0O System
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Output Ranges for Voltage and Current: 1 to 5V, 4 to 20 mA

Table 13-24 SIMATIC S7 Format: Output ranges 1 to 5V, 4 to 20 mA

Output range Output range Units
105V 41020 mA Decimal Hexadec. Range
0 0 > 32511 > 7EFFy Overflow
5.7000 22.8100 32511 7EFFH
Overrange
5.0002 20.0005 27649 6C01y
5.0000 20.0000 27648 6C00y
Rated range
1.0000 4.0000 0 Oy
0.9998 3.9995 -1 FFFFy
Underrange
0 0 —6912 E500y
0 0 <—6913 < E4FFy Underflow

ET 200S Distributed 1/0O System
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13.2 Fundamentals of analog value processing

13.2.1 Connecting measuring sensors

Introduction

You can connect different measuring sensors to the analog input modules,
depending on the type of module involved:

* Voltage sensor
* Current sensors as:
— Two-wire measuring transducer
— Four-wire measuring transducer
* Resistance-type sensor

In this chapter you will find out how to connect the measuring sensors and what to
watch for when doing so.

Lines for analog signals

You should use shielded and twisted-pair lines for the analog signals. This reduces
the effect of interference. You should ground the shield of the analog lines at both
ends of the line. If there are differences in potential between the ends of the line, a
compensating current flows via the shield that can interfere with the analog signals.
If this is the case, you should only ground the shield at one end of the line.

Analog input modules
In the case of the analog input modules there is electrical isolation:
» Between the logic circuitry and backplane bus
* Between the load voltage and the channels. The following differences exist:
— No isolation: Connection between Mana and the central grounding point

— Isolation: No connection between Mana and the central grounding point
(Uiso)

ET 200S Distributed 1/0O System
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Analog output modules
In the case of the analog output modules there is generally electrical isolation:
» Between the logic circuitry and backplane bus

» Between the load voltage and Mana.

Note

Ensure that this potential difference (U;sp) does not exceed the permitted value. If
there is a possibility of exceeding the permitted value, make a connection between
terminal Mana and the central grounding point.

Connecting measuring sensors to analog inputs

Between the measuring lines M— of the input channels and the reference point of
the measuring circuit Mana there can be only a limited potential difference Ugym
(common-mode voltage). To ensure that the permitted value is not exceeded, you
must take different steps depending on the whether the sensors are isolated or
non-isolated. The steps you have to take are described in this chapter.

Generally speaking, however, when connecting two-wire measuring transducers for
current measurement and when connecting resistance-type sensors, you should
not make a connection from M—to Mana. This also applies to correspondingly
parameterized but unused inputs.

Note

For the analog input modules 2Al U, 2Al RTD, and 2Al TC, you must short-circuit
unused analog inputs.

Abbreviations used
The meanings of the abbreviations in the figures below are as follows:
M +: Measuring line (positive)
M —: Measuring line (negative)

Mana:  Reference potential of the analog measuring circuit

M: Frame connection
L +: Rated load voltage 24 VDC
Ucwm: Potential difference between inputs and reference potential

of the measuring circuit Mana

Uiso: Potential difference between Mana and the central grounding point

ET 200S Distributed 1/0O System
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Isolated measuring sensors

The isolated measuring sensors are not connected to the local ground potential.
They can be floating. Depending on local conditions or interference, potential
differences Ugy (static or dynamic) can occur between the measuring lines M— of
the input channels and the reference point of the measuring circuit Mana.

To ensure that the permitted value for Ugy is not exceeded in environments with

strong EMC interference, the following applies:

* In the case of the analog input modules 2Al U, 2Al | 4WIRE, and 2Al TC:

Connect M—to Mana.

* When connecting two-wire measuring transducers for current measurement and
when connecting resistance-type sensors, you must not connect M— to Mana.

Isolated measuring sensors (continued)

13-20

Figure 13-1 illustrates the connection of isolated measuring sensors to the floating

analog input modules.

L+
M
M+ >
S— 5
o | w0
g C Vo o | Backplane
sensors T 2| bus
| |
Recommended _— | | U
connection || ¥ M [Mana |
Uiso
Ground bus

Central grounding point

Figure 13-1  Connection of isolated measuring sensors to a floating analog input module

ET 200S Distributed 1/0O System
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Non-isolated measuring sensors

The non-isolated measuring sensors are connected to the local ground potential.
You must connect Mana to the ground potential. Depending on local conditions or
interference, potential differences Ugy (static or dynamic) can occur between the
locally distributed measuring points.

If the permitted value for Ugy is exceeded, there must be equalizing lines between
the measuring points.

Figure 13-2 illustrates the connection of non-isolated measuring sensors to a
floating analog input module.

L+
M
M+
Non-isolated M— 2
measurin E:
9 L M+ | ADC e
sensors | o Backplane
I /( M- 21 pus P
()]
= g
: _T_CN{V ¥ Mana |
b=
Potential
equalizing line Uiso

_l_ Ground bus

Figure 13-2 Connection of non-isolated measuring sensors to a floating analog input
module

Operating four-wire measuring transducers on an external voltage supply

If there is isolation between the output and the supply of the measuring transducer,
you can connect it to the 2Al | 4WIRE without additional connections.

If there is no isolation between the output and the supply of the measuring
transducer, you can connect it to the 2Al | 4WIRE only if the reference potential of
the power supply voltages (24 VDC) is the same.

If there is an increase in interference radiation, a connection between M— and Mgpa
on the terminal module of the 2Al | 4WIRE is recommended.

ET 200S Distributed 1/0O System
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13.2.2 Connecting thermocouples

Introduction

This section contains additional information on connecting thermocouples.

Compensation of the reference junction temperature

There are various ways of obtaining the reference junction temperature in order to
get an absolute temperature value from the temperature difference between the
reference junction and the measuring point.

Table 13-25 Compensation of the reference junction temperature

Option

Description

Reference junction
parameters

No compensation

You record not only the temperature
of the measurement point. The
temperature of the reference junction
(transition from Cu line to
thermocouple line) also affects the
thermo-electromotive force. The
measured value is thus errored.

None

Use of a
compensating box
on the incoming
lines of a single
thermocouple

You compensate using a
compensating box. The
compensating box is the transition
point from the Cu line to the
thermocouple line. No further
processing is necessary through the
2Al TC Standard.

None

13-22
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Table 13-25 Compensation of the reference junction temperature

reference junction
temperature (best
method)

temperature value in the ET 2008S is
distributed to the 2Al TC Standard
modules and calculated in the
modules together with the
temperature value obtained for the
measurement point.

Number of reference junctions: 1

Option Description Reference junction
parameters
Use of a Pt100 You can record the reference The parameter assignment of
Climatic Range junction temperature using a the IM151-1 and the 2AI TC
resistance resistance thermometer (Pt100 must be coordinated:
thermometer to Climatic Range). Given appropriate | ¢ oA| RTD Standard
record the parameter assignment, this

parameterized to the
Pt100 climatic range at the
correct slot;

2Al TC Standard:
reference junction: RTD;
select reference junction
number 1

IM:

Assignment of the
reference junction to a slot
with the 2Al RTD
Standard; selection of a
channel;

Internal
compensation in
the case of the
2AI TC High
Feature

There is a temperature sensor in the
TM-E15S24-AT and TM-E15C24-AT
terminal modules. The temperature
sensor reports the temperature of the
terminals to the 2Al TC High Feature.
This value is then calculated
together with the measured value
from the channel of the electronic
module.

2AI TC High Feature:
Reference junction: yes

Extension to a reference junction

The thermocouples can be extended from their connection point by means of
equalizing lines to the reference junction (transition to Cu line) or the compensating
box. The reference junction can also be an ET 200S terminal module.

The equalization lines are made of the same material as the wires of the
thermocouple. The incoming lines are made of copper. Ensure correct polarity

when connecting.

ET 200S Distributed 1/0O System
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Use of a compensating box

13-24

The influence of the temperature on the reference junction of a thermocouple (for
example, terminal boxes) can be adjusted with a compensating box.

The compensating box contains a bridge circuit that is adjusted for a certain
reference junction temperature (compensating temperature). You connect the
thermocouples or their adjustment lines to the compensating box. The
compensating box then forms the reference junction.

If the actual reference temperature differs from the compensating temperature, the
temperature-dependent bridge resistance changes. A positive or negative
compensation voltage occurs that is added to the thermo-electromotive force.

Compensating boxes with a reference junction temperature of 0 °C must be
used for the compensation of the analog input modules.

Please note:
* The compensating box must be supplied on an isolated basis.

* The power supply unit must have adequate interference filtering (by means of a
grounded shielding winding, for example).

ET 200S Distributed 1/0O System
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Compensation by means of a resistance thermometer at the 2Al RTD

If thermocouples that are connected to the inputs of the 2Al TC have the same
reference junction, compensate by means of a 2Al RTD.

For both channels of the 2Al TC module, you can select “RTD” or “None” as the
reference junction. If you select “RTD,” the same reference junction (RTD channel)
is always used for both channels.

2AI RTD 2AITC

Abbreviations used
M+: Measuring line (positive)
M-: Measuring line (negative)

2AI RTD parameterized to the Ic,: Constant-current line (positive)

Pt100 climatic measuring range
Ic_: Constant-current line (negative)

oo oo

M+ (SIS ENIN M+

Isolated thermocou- us|EEEINE

ples with external M—| OO | OT T =
compensation by A INLENE,
means of a resistance e, | OO | OT
thermometer connec- F17a( 17

ted to the 2AI RTD SIS
(channel 0) a-1 [ sla ][ g

Figure 13-3 Compensation by means of the 2Al RTD
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Parameter assignment of the reference junction for the 2Al TC and the interface

module

You set the reference junctions for the 2Al TC electronic modules by means of the

following parameters:

Table 13-26 Reference junction parameters

Parameters Module Value range

Explanation

Reference junction slot | IM 151 None, 2 to 12
(IM151-1 BASIC)

This parameter allows you to
assign a slot (none, 2to 12 or 2

None, 2 to 63 to 63) where the channel for
(IM151-1 HIGH measuring the reference
FEATURE) temperature is located
(calculation of the compensation
IM 151-1 STANDARD value).
IM 151-1FO
STANDARD
Reference junction IM 151 RTD at channel 0 This parameter allows you to set
input RTD at channel 1 the channel (0/1) for measuring

the reference temperature
(calculation of the compensation
value) for the assigned slot.

Reference junction EO | 2AI TC | None, RTD
and reference

This parameter allows you to
enable the use of the reference

junction E1 junction.
Reference junction 2AITC |1 This parameter allows you to
number assign the reference junction (1)

that contains the reference
temperature (compensation
value).

13-26
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Example of assigning parameters of reference junctions

* Setup: To keep things simple, only RTD and TC modules are shown in

Figure 13-4:
Example
Reference
junction
3 5 8 11 Slot
= O $) O
o [ F =
< < < <
aV) aV) aV) aV)
o | - o | - o | - o | -
w | w w | w w | w w | w
Yy
Compensation by means of 2Al RTD modules

Figure 13-4 Example of assigning parameters of reference junctions

ET 200S Distributed 1/0O System
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* Relevant parameters to be set for the interface module

Parameters

Value

Reference junction slot

3

Reference junction input

RTD at channel 0

* (Relevant) parameters for 2Al RTD and 2Al TC:

Slot Parameters Value
8 (2AI RTD) Type/range of measurement EO | RTD-4L Pt100 Climatic
5 (2AI TC) Reference junction EO RTD
Reference junction E1 None
Reference junction number 1
Type/range of measurement EO | TC-EL Type...
Type/range of measurement E1 (any)
8 (2AI TC) Reference junction EO RTD
Reference junction E1 RTD
Reference junction number 1
Type/range of measurement EO | TC-EL Type...
Type/range of measurement E1 TC-EL Type...
11 (2AI TC) Reference junction EO None
Reference junction E1 RTD
Reference junction number 1
Type/range of measurement EO | (any)
Type/range of measurement E1 TC-EL Type...

Non-isolated thermocouples

13-28

When you use non-isolated thermocouples, you must comply with the permitted
common-mode voltage.
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13.2.3 Notes on and circuits of unused channels of the analog input
modules

* Deactivate unused input channels during parameter assignment.
* A deactivated channel always returns a value of 7FFFy.

* |n the case of the standard modules 2Al U, 2Al | 2WIRE, 2Al | 4WIRE,
2Al RTD Standard, 2Al RTD High Feature, 2Al TC Standard, and 2Al TC High
Feature, the cycle time of the module is halved.

* In the case of the high-speed modules 2Al U, 2Al | 2WIRE, and 2Al | 4WIRE,
the cycle time remains unchanged at 1 ms.

» To adhere to the permissible potential differences (Ugy), you must wire jumpers
on the terminal module for the unused channels. This is necessary in the case
of the following modules:

Analog input module TM terminal
Channel 0 Channel 1
12 3 a|ls5]6]7 8
2Al U Standard o —eo—o o—eo—o
2Al RTD Standard, 2Al RTD High o——e *—o
Feature, 2Al TC High Feature
2AI TC Standard o——eo—o *—eo—o
2Al U High Speed —eo—o *—eo—o

ET 200S Distributed 1/0O System
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13.3

Behavior of the analog modules during operation and in
the event of problems

This section deals with the following topics:

* The dependence of the analog input and output values on the supply voltage of
the electronic module and on the operating modes of the PLC

* The behavior of the analog electronic modules depending on the position of the
analog values in the respective value range

* The effect of errors on the analog inputs/outputs

* Use of the shield contact

Effect of the supply voltage and the operating mode

The input and output values of the analog modules are dependent on the supply
voltage for electronic components/sensors and on the operating mode of the PLC
(CPU of the DP master).

Table 13-27 How the analog input/output values depend on the operating mode of the PLC (CPU of the DP
master) and the supply voltage L +

Operating mode Supply vol- Input value of the electronic | Output value of the electronic
of the PLC (CPU tage L + to module with analog inputs module with analog outputs
of the DP master) ET 200S (evaluation possible in the
(power mo- CPU of
dule) the DP master)
Power RUN L + applied Process values PLC values
on 7FFFy until the first conversion | Until the first value output:
after switching on or after * After switching on, a signal
parameterization of the module of 0 mA or 0 V is output
* Dependent on the “Behavior
at CPU-Master-STOP”
parameter
L + not applied | 7FFFy -
Power STOP L + applied Process value Dependent on the “Behavior at
on CPU-Master-STOP” parameter
L + not applied | 7FFFy -
Power |- L + applied - Dependent on the “Behavior at
off CPU-Master-STOP” parameter
L + not applied |— -

13-30
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Effect of the value range for the analog input

The behavior of the electronic modules with analog inputs depends on where the
input values are in the value range. The following table 13-28 illustrates this

dependency.

Table 13-28 Behavior of the analog modules depending on the position of the analog input value in the

value range

Measured value in

Input value in SIMATIC S7 for-
mat

Input value in SIMATIC S5 for-
mat

Rated range

Measured value

Measured value

Overrange/underrange Measured value Measured value

Overflow 7FFFy End of the overrange +1 plus
overflow bit

Underflow 8000y End of the underrange —1 plus
overflow bit

Before assigning parameters or 7FFFH 7FFFH

in the case of incorrect parameter
assignment?)

1) The following applies to 2Al U Standard, 2Al | 2WIRE Standard, 2Al | 4WIRE Standard, 2Al RTD Standard,
and 2Al TC Standard with product version 1: If you assign a parameter incorrectly and trigger the

diagnostic message for a parameterization error (for example, wire break for measuring range + 20 mA),
the SF LED lights up on the module and you can evaluate the diagnosis. In this state, correct input values

are delivered to the DP master.

Effect of the value range for the analog output

The behavior of the electronic modules with analog outputs depends on where the
output values are in the value range. The following table indicates this:

Table 13-29 Behavior of the analog modules depending on the position of the analog output value in the

value range

Output value in

Output value in SIMATIC S5/S7 format

Rated range

Value from DP master

Overrange/underrange Value from DP master
Overflow 0 signal
Underflow 0 signal
Before assigning parameters or in the case of incorrect | 0 signal

parameter assignment?)

1) The following applies to 2A0 U Standard, 2A0 | Standard with product version 1: If the substitute value
that was assigned as parameter is outside the nominal range, a diagnostic message for parameter error
is entered and the SF LED lights up. In this state, the output values transmitted by the DP master are output

at the analog output modules.

ET 200S Distributed 1/0O System
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Use of the shield contact
To avoid interference with analog electronic modules, we recommend:
» Shielded cable to the sensors/actuators
* Cable shields applied to the shield contact element

* Connecting the shield contact to the ground bus

13.4 Parameters for analog electronic modules

Parameters for
» 2Al U Standard analog electronic module
» 2Al | 2WIRE Standard analog electronic module
» 2Al | 4WIRE Standard analog electronic module

Table 13-30 Parameters for analog input modules U, | Standard

2A1 U
Standard

2Al 1 2WIRE
Standard

2Al 1 AWIRE
Standard

Value range

Default

Applicability

internal error)

Group diagnosis (parameter assignment error,

* Disable
* Enable

Disable

Module

Diagnostics: Overflow/underflow

* Disable
* Enable

Disable

Module

Diagnostics:
Wire break?)

Diagnostics:
Wire break

Diagnostics:
Wire break?)

* Disable
* Enable

Disable

Channel

Smoothing

* None

* Weak

* Medium
¢ Strong

None

Channel

Type/range of
measurement

® Deactivated
e +5V

* 1to5V

e +10V

10V

Channel

Type/range of
measurement

® Deactivated

* 2WIRE: 4 to
20 mA

2WIRE: 4 to
20 mA

Channel

Type/range of
measurement

® Deactivated

* 4WIRE: 4 to
20 mA

* 4WIRE:
+20 mA

2WIRE: 4 to
20 mA

Channel

1) Only in the measuring range 4 to 20 mA
2 Only in the measuring range 1 to 5V
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Parameters for

* 2Al U High Feature analog electronic module

* 2Al| 2/4WIRE High Feature analog electronic module

Table 13-31 Parameters for analog electronic modules U, | High Feature

2Al U High Feature | 2Al | 2/4WIRE High
Feature

Value range

Default

Applicability

Group diagnosis (parameter assignment
error, internal error)

Disable
Enable

Disable

Module

Diagnostics: Overflow/underflow

Disable
Enable

Disable

Module

— Diagnostics: Wire
break)

Disable
Enable

Disable

Channel

Smoothing

None
Weak
Medium
Strong

None

Channel

Type/range of —
measurement

Deactivated
+5V
1to5V
+10V

10V

Channel

— Type/range of
measurement

Deactivated
4to 20 mA
+£20 mA

4 t0 20 mA

Channel

Interference frequency suppression

Disable
Enable

Disable

Module

Run-time calibration

Disable
Enable

Disable

Module

1) Only in the measuring range 4 to 20 mA

ET 200S Distributed 1/0O System
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Parameters for
» 2Al U High Speed analog electronic module
» 2Al | 2WIRE High Speed analog electronic module
» 2Al | 4WIRE High Speed analog electronic module

Table 13-32Parameters for U, |, and High Speed analog input modules

2Al U High 2A1 1 2WIRE | 2AlI14WIRE Value range Default Applicability
Speed High Speed | High Speed

Group diagnosis (parameter assignment error, | ® Disable Disable Module
internal error) e Enable

Diagnostics: Overflow/underflow * Disable Disable Module
* Enable

— Diagnostics: | Diagnostics: * Disable Disable Channel
Wire break Wire break e Enable

Smoothing * None None Channel
* Weak

* Medium
e Strong

Type/range of — — * Deactivated | £10V Channel
measurement e 110V
e 5V

e +25V
* 1to5V

— Type/range of — * Deactivated |4to20mA Channel
measurement e 41020 mA

* 0to20mA

— — Type/range of | ®* Deactivated |4 to20 mA Channel
measurement | e 41020 mA

* O0to20mA
* 1+ 20mA

Note

If you deactivate a channel of the High Speed module, you do not achieve any
speed advantage on account of the measuring procedure used.

ET 200S Distributed 1/0O System
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Parameters for
» 2Al RTD Standard analog electronic module
» 2AI TC Standard analog electronic module

* 2AI TC High Feature analog electronic module

Table 13-33 Parameters for analog input modules RTD, TC

2AI RTD 2AITC 2Al TC High Value range Default Applica-
Standard | Standard Feature bility

Group diagnosis (parameter assignment | ® Disable Disable Module
error, internal error) ® Enable

Diagnostics: Overflow/underflow * Disable Disable Module
* Enable

Diagnos- | Diagnostics: Wire break * Disable Disable Channel
tics: Wire | check?) e Enable
break?

Smoothing * None None Channel
* Weak

* Medium
¢ Strong

Temperature | Celsius Celsius Module
unit * Fahrenheit

—_— Reference | — * None None Channel
junction e RTD

—_— Reference * None None Channel
junction * Yes (i.e. internal)

—_— Reference | — * None None Module

junction * 1108 (in the case of the
number IM151-1 STANDARD, IM151-1
FO STANDARD)

¢ 1 (in the case of the IM151-1
BASIC, IM151-1 HIGH
FEATURE)

Type/ — * Deactivated Pt100 Channel
range of e 150 ohms Standard
ivan * 300 ohms

* 600 ohms
® Pt100 Climatic
* Ni100 Climatic Range
¢ Pt100 Standard
* Ni100 Standard

ET 200S Distributed 1/0O System
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Table 13-33 Parameters for analog input modules RTD, TC, continued

2AI RTD
Standard

2AI TC
Standard

2AI TC High
Feature

Value range

Default

Applica-
bility

Type/range
of measure-
ment

Deactivated

Voltage = 80 mV

TC-EL type T (Cu-CuNi)
TC-EL type K (NiCr-Ni)
TC-EL type B (PtRh-PtRh)
TC-EL type N (NiCrSi-NiSi)
TC-EL type E (NiCr-CuNi)
TC-EL type R (PtRh-Pt)
TC-EL type S (PtRh-Pt)
TC-EL type J (Fe-Cu-Ni)
TC-EL type L (Fe-Cu-Ni)

~ o~ o~ o~~~

PN

TC-EL
type K
(NiCr-Ni)

Channel

Type/range of
measurement

Deactivated

Voltage = 80 mV

TC-EL type T (Cu-CuNi)
TC-EL type K (NiCr-Ni)
TC-EL type B (PtRh-PtRh)
TC-EL type C (WRe-WRe)
TC-EL type N (NiCrSi-NiSi)
TC-EL type E (NiCr-CuNi)
TC-EL type R (PtRh-Pt)
TC-EL type S (PtRh-Pt)
TC-EL type J (Fe-Cu-Ni)
TC-EL type L (Fe-Cu-Ni)

TC-EL
type K
(NiCr-Ni)

Channel

1) Only with thermocouples. A parameter assignment error occurs when the wire break diagnosis is enabled
in the voltage measuring range. The module does not start up.
2) The wire break is only detected with constant-current lines.
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Parameters for

* 2AIl RTD High Feature analog electronic module

Table 13-34 Parameters for 2Al RTD High Feature analog electronic module

Parameters

Value range

Default

Applicability

Group diagnosis

Disable
Enable

Disable

Module

Diagnostics: Overflow/underflow

Disable
Enable

Disable

Module

Diagnostics: Wire break

Disable)
Enable

Disable

Channel

Smoothing

None
Weak
Medium
Strong

None

Channel

Temperature unit

Celsius
Fahrenheit

Celsius

Module

Type of measurement

Deactivated
Four-conductor resistor
Three-conductor resistor
Two-conductor resistor

Four-conductor thermal
resistor

Three-conductor thermal
resistor

Two-conductor thermal
resistor

Four-conductor
thermal resistor

Channel

Temperature coefficient

Pt 0.003850
Pt 0.003916
Pt 0.003902
Pt 0.003920
Pt 0.003851
Ni 0.006180
Ni 0.006720
Ni 0.005000
Cu 0.00427

Pt 0.003851

Channel

ET 200S Distributed 1/0O System

EWA-4NEB780602402-09

13-37




Analog Electronic Modules

Table 13-34 Parameters for 2Al RTD High Feature analog electronic module, continued

Parameters Value range Default Applicability
Measuring range e 150Q Pt100 Standard | Channel
* 3009
* 60092
* 300012
* PTC

¢ Pt100 Climatic

* Ni100 Climatic Range
¢ Pt100 Standard

¢ Ni100 Standard

* Pt500 standard range
* Pt1000 standard range
* Ni1000 standard range
* Pt200 climatic range

* Pt500 climatic range

* Pt1000 climatic range
¢ Ni1000 climatic range
* Pt200 standard range
* Ni120 standard range
* Ni120 climatic range

® Cu10 climatic range

¢ Cu10 standard range

* Ni200 standard range
* Ni200 climatic range

* Ni500 standard range
* Ni500 climatic range

1) Wire break diagnosis is locked if
— Type of measurement = “deactivated” or
Measuring Range = “PTC” was assigned.

ET 200S Distributed 1/0O System
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Type of measurement - temperature coefficient - measuring range

The following table lists the temperature coefficients and measuring ranges you
can set for each measurement type:

Type of measurement

Temperature coefficient

Measuring range

Deactivated

Four-conductor resistor
Three-conductor resistor

150€ / 30022 / 600L2 / 300022

Two-conductor resistor

150€2 / 300€2 / 6002 / 3000€2 /

PTC

Three-conductor thermal resistor

Pt 0.003850/ Pt 0.003916 /
Pt 0.003902 / Pt 0.003920 /
Pt 0.003851")

Pt100 climatic range /
Pt100 standard range /
Pt200 climatic range /
Pt200 standard range /
Pt500 climatic range /
Pt500 standard range /
Pt1000 climatic range /
Pt1000 standard range

Ni 0.006180") / Ni 0.006720

Ni100 climatic range /
NI100 standard range /
Ni120 climatic range /
Ni120 standard range /
Ni200 climatic range /
Ni200 standard range /
Ni500 climatic range /
Ni500 standard range /
Ni1000 climatic range /
Ni1000 standard range

Ni 0.005000 Ni 1000 climatic range?)
Ni 1000 standard range?
Cu 0.00427") Cu10 climatic range /
Cu10 standard range
Two-conductor thermal resistor Pt 0.003850 / Pt 0.003916 / Pt100 climatic range
Four-conductor thermal resistor Pt 0.003902 / Pt 0.003920 / Pt100 standard range
Pt 0.003851 Pt200 climatic range /

Pt200 standard range /
Pt500 climatic range /

Pt500 standard range /
Pt1000 climatic range /
Pt1000 standard range

Ni 0.006180 / Ni 0.006720

Ni100 climatic range /
NI100 standard range /
Ni120 climatic range /
Ni120 standard range /
Ni200 climatic range /
Ni200 standard range /
Ni500 climatic range /
Ni500 standard range /
Ni1000 climatic range /
Ni1000 standard range

Ni 0.005000

Ni 1000 climatic range?)
Ni 1000 standard range?

1) The default settings for the temperature coefficients are valid for Europe.

2)  For LG-Ni 1000 sensors from Siemens Building Ltd (Landis & Stafa)

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09

13-39




Analog Electronic Modules

Temperature coefficient

The correction factor for the temperature coefficient (a value) specifies how much
the resistance of a certain material changes when the temperature is raised by

1°C.

The temperature coefficient depends on the chemical composition of the material.
Only one value is used in Europe for each type of sensor (default value).

Additional values enable you to make a sensor-specific setting for the temperature

coefficient, therefore ensuring more accuracy.

Parameters for

* 2A0 U Standard, 2A0 U High Feature analog electronic module

* 2AO0 | Standard, 2A0 | High Feature analog electronic module

Table 13-35Parameters for analog output modules U, |

2A0 U 2A01 Value range Default Applicability
Standard, Standard,
2A0 U High 2A0 | High
Feature Feature
Group diagnosis (parameter * Disable Disable Module
assignment error, internal e Enable
error)
Diagnostics: — * Disable Disable Channel
Short-circuit e Enable
toM
— Diagnostics: * Disable Disable Channel
Wire break e Enable
Reaction to ¢ Qutput de-energized Output Module
CPU-/master-STOP e Substitute a value de-energized
* Keep last value
Type/range — ¢ Deactivated +10V Channel
of output e {1t05V
e +10V
— Type/range ¢ Deactivated 410 20 mA Channel
of output e 41020 mA
e +20mA
Substitute value ) 0 to 65535 (value range must | +10V/+£20 V: Channel
be inside the rated range) oV
410 20 mA: 4 mA
1to5V:1V

1) If there is no voltage going to the IM but the supply to the analog output modules continues, the
parameterized substitute values are output. Substitute values must be within the nominal range. You can
assign as parameters values from —27648 to +27648 (in the case of parameter assignment by means of
the device database file).
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Smoothing

The individual measured values are smoothed by means of digital filtering. The
smoothing can be adjusted in 4 steps, where the smoothing factor k multiplied by
the cycle time of the electronic module corresponds to the time constant of the
smoothing filter. The greater the smoothing, the greater the time constant of the
filter.

The figures below show the step response for the different smoothing factors
depending on the number of module cycles.

Smoothing in the case of the 2Al U Standard, 2Al U High Feature, 2Al | 2WIRE
Standard, 2Al | 4WIRE Standard, 2Al | 2/4WIRE High Feature, 2Al RTD
Standard, 2Al RTD High Feature, 2Al TC Standard, 2Al TC High Feature

(0]

go.s

g ||/ /
5 //
PN

None: k=1 Weak: k=4 Medium: k=32 Strong: k=64

e
0.635///X

0 50 100 150 200 250 300
Module cycles

Figure 13-5 Smoothing in the case of the 2Al U Standard, 2Al U High Feature, 2Al |

2WIRE Standard, 2Al | 4WIRE Standard, 2Al | 2/4WIRE High Feature,
2Al RTD Standard, 2Al RTD High Feature, 2Al TC Standard, 2Al TC High

Feature

ET 200S Distributed 1/0O System
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* Smoothing in the case of the 2Al U High Speed, 2Al | 2WIRE High Speed, 2Al |
4WIRE High Speed

None: k=1 Weak: k=64 Medium: k=128 Slorg k1512
1 ———
,//_
,/
L~
_—
0_63<—————,x—/——————————————/—/—/x—/———
2 05 —
c 0.
2 / —
¢ , —
o —T
[0] —
é'/") / _—
. -
/-~
0 100 200 300 400 500 600
Module cycles

Figure 13-6  Smoothing in the case of the 2Al U High Speed, 2Al | 2WIRE High Speed, 2Al
I 4WIRE High Speed

Interference frequency suppression

The 2Al U High Feature and 2Al | 2/4WIRE High Feature analog input modules
support the interference frequency suppression setting (50 Hz or 60 Hz) for the
interface module. These High Feature analog input modules also allow you to
disable interference frequency suppression, thus ignoring the setting made on the
interface module. If you disable interference frequency suppression, the
conversion and cycle times become faster for these modules.

Run-time calibration

13-42

* 2Al U High Feature

Run-time calibration can be enabled at module parameterization for the 2Al U
High Feature analog electronic module to adjust for component drift due to
changes in ambient temperature. During the calibration interval, new data
updates will be delayed for 250 ms. Calibration takes place every time there is a
5° C change in ambient temperature.

* 2Al | 2/4WIRE High Feature

Run-time calibration can be enabled at module parameterization for the 2Al |
2/AWIRE High Feature analog electronic module to periodically adjust for the
offset voltage drift of the A/D converter. During the calibration interval, new data
updates will be delayed for 200 ms. The accuracy limits of the module will be
met without run-time calibration.
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Reference junction
See Section 13.2.2

Reference junction number:
See Section 13.2.2
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13.5 2Al U Standard analog electronic module
(6ES7134-4FB00-0ABO0)

Order number

6ES7134-4FB00-0ABO

Features

* 2 inputs for measuring voltage

* Input ranges:

= 10V, resolution 13 bits + sign

= 5V, resolution 13 bits + sign
1 to 5V, resolution 13 bits

* Isolated from the load voltage L+

* Permitted common-mode voltage 2 VACp,

Terminal assignment

The following table indicates the terminal assignment of the 2Al U Standard for the
different terminal modules:

Table 13-36 Terminal assignment of the 2Al U Standard

View Terminal assignment Remarks
(| TM-E15S24-A1 and 2AI U Standard Channel 0: Terminals 1 to A4
Channel 1: Terminals 5 to A8
00
CHoO CH1 M+: Input signal “+”
S M-: Input signal “~”
Mo. |05 M+ ) ) Mana: Ground of the module
QO
Mo— |21 Mi-
QO
Mana 3 117 Mana
OO :
AUX1 (e.g. PE) [, ][]g AUX1 (e.g. PE) - -
AUX1 must be ap-
plied to PE.
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Table 13-36 Terminal assignment of the 2Al U Standard

View Terminal assignment Remarks
Channel 0: Terminals 1 to 4
] TM-E15S24-01 and 2Al U Standard Channel 1: Terminals 5 to 8
00
M+: Input signal “+”
CHo CH1 ) : « »
M- Input signal “—
Mo, 1%85 My, -— Mana: Ground of the module
QO g)
Mo-  o[0[e M- Terminals 4 and 8 can be
00 used for unneeded wires of
Mana |31 (7 Mana up to 30 VDC.
QO
nc e NG
Channel 0: Terminals 1 to 3
— TM-E15523-01 and 2AI U Standard Channel 1: Terminals 5 to 7
0o M+: Input signal “+”
M- Input signal -~
CHo CH1 put S1g
SIS Mana: Ground of the module
Mo+ [;J004 Mis -
QO gb
Mo-  2000s M1
QO
Mana SD D7 Mana
Channel 0: Terminals 1 to A3
] TM-E15S26-A1 and 2Al U Standard Channel 1: Terminals 5 to A7
Ho M+: Input signal “+”
CHoO CH1 M—: Input signal “-”
00 Mana: Ground of the module
Mo+ s M1+ -~ ana
QO @ .
Mo— a1l Mi— Terminals 4 and 8 can be
NS used for unneeded wires of
Mana |37 Mana up to 30 VDC.
QO
n.c 4108 n.c
SO
AUX1 [on AUXI
A OA
AUX1 L, AUX1

ET 200S Distributed 1/0O System
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Block diagram

—3 o 1

ET 200S : MUx D 02
» | backplane bus —|slz:< | | ADC |
3 . | | |
ﬁ interface module . E] — o5
C l
© '
! : ©6
X Il
[&] il
©
@ l

L+ 2\4 ! MANA
P1 +—O 3
Figure 13-7  Block diagram of the 2Al U Standard

Technical specifications

Dimensions and weight

Dimensions
W XxHXxD (mm) 15x 81 x 52
Weight Approx. 40 g

Data for specific modules

Supports clocked operation No
Number of inputs 2
Length of cable

® Shielded Max. 200 m

Voltages, currents, potentials

Rated load voltage L+ (from 24 VDC
the power module)

* Reverse polarity Yes
protection

Isolation

* Between the channels Yes
and backplane bus

* Between the channels Yes
and load voltage L+

* Between the channels No

Permissible potential diffe-

rence
* Between inputs and 2 VACp,
Mana (Ucwm)
* Between Mpna and the 75 VDC/60 VAC
central grounding point
(Uiso)
Insulation tested 500 VDC
Current consumption
* From load voltage L+ Max. 30 mA
Power dissipation of the Typ. 0.6 W

module

Status, interrupts, diagnostics

Diagnostic functions
Red “SF” LED

* Diagnostic functions Yes
readable

® Group error
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Analog value generation Data for selecting a sensor

Measuring principle Integrative Input range (rated

. . value)/input resistance
Integration and cycle time/ )/inp

resolution per channel: * Voltage +5 V/min. 100 kQ
— 1to 5 V/min. 100 kQ
® Integration time Yes +10 V/min. 100 kQ
parameterizable
. Permitted input voltage 35 V continuous,
Interference frequency 60 50 || (destruction limit) 75V for max. 1 ms
suppression in Hz (pulse duty factor
* Integration time in 16.7 20 1:20)
milliseconds Smoothing of the measured Yes, parameteriza-
* Conversiontimeinms 55 65 | | values ble in 4 steps by
L . means of digital filte-
¢ Cycletimeinms Number of active fing
channels per
module x Step Time constant
conversion time None 1 x cycle time
® Resolution (including = 10 V/13 bits + Weak 4 x cycle time
overrange) sign Medium 32 x cycle time
+ 5 V/13 bits + sign Strong 64 x cycle time

1 to 5 V/13 bits

Suppression of interference, limits of error

Interference voltage sup-
pression for f = n x (f1

+ 1%), (f1 = interference
frequency)

* Common-mode Min. 90 dB
interference (Upp)

® Series-mode
interference Min. 70 dB
(peak interference
value < rated value of
input range)

® Crosstalk betweenthe  Min. -50 dB
inputs

Operational limit + 0.6%
(entire temperature range

with reference to input

range)

Basic error limit (operational +0.4%
limit at 25 °C with reference
to input range)

Temperature error (withre-  +£0.01%/K
ference to the input range)

Linearity error (with refe- +0.01%
rence to the input range)

Repeatability +0.05 %
(in steady state at 25 °C

with reference to input

range)

ET 200S Distributed 1/0O System
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13.6 2Al U High Feature analog electronic module
(6ES7134-4LB00-0AB0)

Order number

6ES7134-4L.B00-0ABO0

Features

* 2 inputs for measuring voltage

* Input ranges:

— 10V, resolution 15 bits + sign

— £5V, resolution 15 bits + sign
— 1to 5V, resolution 15 bits

* Isolated from the load voltage L+

* Permitted common-mode voltage between the channels 100 VAC

Terminal assignment

The following table indicates the terminal assignment of the 2Al U High Feature for
the different terminal modules:

Table 13-37 Terminal assignment of the 2Al U High Feature

View Terminal assignment Remarks
—{|  TM-E15524-A1 and 2Al U High Feature Channel 0: Terminals 1 to A4
Channel 1: Terminals 5 to A8
00
CHoO CH1 M+: Input signal “+”
S M-: Input signal “~”
Mo+ |75 Mi+ - -
o0 .9 9
Mo- 2[00 M1 ‘
NN \
n. c. 41007 n. c.
SaSF ‘
AUX1 (e.g. PE) |31 AUX1 (e.g. PE) -
AUX1 must be applied to PE.
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Table 13-37 Terminal assignment of the 2Al U High Feature, continued

View Terminal assignment Remarks

Channel 0: Terminals 1 to 4

| TM-E15S24-01 and 2Al U High Feature Channel 1: Terminals 5 to 8
0o
M+: Input signal “+”
CHO CH1 . « »
55 M- Input signal “—
Mo. | \0g Mi+ &;
NN
Mo- |20 M- Terminals 4 and 8 can be
(MW used for unneeded wires of
n.c. gl NG up to 30 VDC.
NN
nc | MC

Channel 0: Terminals 1 to 3

. TM-E15S523-01 and 2Al U HF Channel 1: Terminals 5to 7
il M+: Input signal “+”
CHO CH1 M- Input signal -~
SN
Mo+ s Mi+ -~
M 00 M ;é Terminals 4 and 8 can be
o- |2LJLJg Mh- used for unneeded wires of
SIS up to 30 VDC.

n.c. |44 Nn.c.

Channel 0: Terminals 1 to A3

1| TM-E15S26-A1 and 2Al U High Feature Channel 1: Terminals 5 to A7
Ho M+: Input signal “+”
CHo CH1 M-: Input signal “~”
o0
Mo+ |;000s M1+ -
S i
Mo—  |o[1[1g M1 Terminals 4 and 8 can be
IS used for unneeded wires of
n.c. |gJz n.c. up to 30 VDC.
NN
n. c. 4108 n. c.
A
AUX1 | ) AUXA1
A
AUX1 |, AUX1

ET 200S Distributed 1/0O System
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Block diagram

MUX
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ET 200S !
® backplane bus oy
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o
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o |
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24
P1 L \
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iM
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Figure 13-8 Block diagram of the 2Al U High Feature

Technical specifications

Dimensions and weight

Voltages, currents, potentials

Dimensions
W XxHXxD (mm) 15x 81 x 52
Weight Approx. 40 g

Data for specific modules

Supports clocked operation No
Number of inputs 2
Length of cable

® Shielded Max. 200 m

13-50

Rated load voltage L+ (from 24 VDC

the power module)

* Reverse polarity
protection

Isolation

* Between the channels
and backplane bus

* Between the channels
and load voltage L+

* Between the channels
and PE

* Between the channels

Permissible potential
difference

* Between the channels
Insulation tested

Current consumption

* From load voltage L+

Power dissipation of the
module

Yes

Yes

Yes

Yes

No

140 VDC/100 VAC
500 VDC

Max. 53 mA
Typ. 0.85 W

ET 200S Distributed 1/0O System
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Status, interrupts, diagnostics

Diagnostic functions

* Group error Red “SF” LED

* Diagnostic functions Yes
readable (wire break
diagnosis is not
supported on the
module.)

Analog value generation

Measuring principle Integrative

Integration and cycle

time/resolution per channel

® Integration time Yes
parameterizable

® Interference frequency 60 50 No

suppression in Hz

® Integration time in 16.67 20 7.5

milliseconds
® Conversion time in ms

— 1 channel active per 25 30 10
module

— 2 channels active 58.3 70 26

per module

¢ Cycletimeinms

— 1 channel active per 75 90 30
module

— 2 channels active 175 210 78
per module

+10 V/ 15 bits
+sign

+5 V/ 15 bits + sign
1to 5 V/ 15 bits

® Resolution (including
overrange)

Operational limit +0.1%
(entire temperature range
with reference to input

range; calibration enabled)

Operational limit +0.5%
(entire temperature range
with reference to input

range; calibration disabled)

Basic error limit (operational +0.05%
limit at 25°C with reference
to input range; calibration

enabled?)

Temperature error (with +0.003%/K
reference to input range;

calibration enabled?)

Temperature error (with +0.015%/K
reference to input range;

calibration disabled)

Linearity error (with +0.03%
reference to the input

range)

Repeatability +0.01%

(in steady state at 25 °C
with reference to input
range)

Data for selecting a sensor

Suppression of interference, limits of error

Interference frequency
suppression for f = n x (f1
+ 0.5%),

(f1 = interference
frequency)

* Common-mode Min. 100 dB

interference (Upp)

® Series-mode
interference
(peak interference
value < rated value of
input range)

¢ Crosstalk between the
inputs

Min. 90 dB

Min. —100 dB

Input range (rated
value)/input resistance

+£10 V/min. 1 MQ
£5V/min. 1 MQ
1105 V/min. 1 MQ

* \oltage

35 V continuous,
75V for max. 1 ms

Permitted input voltage
(destruction limit)

Yes,
parameterizable in 4
steps by means of
digital filtering

Smoothing of the measured
values

Step Time constant

None
Weak
Medium
Strong

1 x cycle time
4 x cycle time
32 x cycle time
64 x cycle time

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09

1) Run-time calibration can be enabled at module
parameter assignment to adjust for component
drift due to changes in ambient temperature.
During the calibration interval, new data
updates will be delayed for 250 ms. Calibration
takes place every time there is a 5°C change
in ambient temperature.
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13.7 2AI1 U High Speed analog electronic module
(6ES7134-4FB51-0AB0)

Order number

6ES7134-4FB51-0AB0O

Features

* 2 inputs for measuring voltage

* Input ranges:

= 10V, resolution 13 bits + sign

+ 5V, resolution 13 bits + sign

+ 2.5V, resolution 13 bits + sign
1 to 5V, resolution 13 bits

* Isolated from the load voltage L+

* Permitted common-mode voltage 100 VACp,

* Supports clocked operation

— Minimum time for the clocked DP cycle (Tppmin): 2.5 ms

— Minimum conversion time of the input modules (Twgmin): 1.1 ms

Terminal assignment

The following table indicates the terminal assignment of the 2Al U High Speed for
the different terminal modules:

Table 13-38 Terminal assignment of the 2Al U High Speed

View Terminal assignment Remarks
—(|  TM-E15524-A1 and 2AI U High Speed Channel 0: Terminals 1 to A4
Channel 1: Terminals 5 to A8
00
CHoO CH1 M+: Input signal “+”
S M- Input signal “~”
Mo | ,00g M+ ) ) Mana: Ground of the module
QO
Mo—  [o[0[g Mi-
QO
Mana 3 117 Mana
PSS ‘
AUX1 (e.g. PE) [/ ][] AUX1 (e.g. PE) -
AUX1 must be ap-
plied to PE.

13-52
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Table 13-38 Terminal assignment of the 2Al U High Speed, continued

View Terminal assignment Remarks

Channel 0: Terminals 1 to 4

] TM-E15S24-01 and 2Al U High Speed Channel 1: Terminals 5 to 8
oo
H Hi M+: Input signal “+”

CHo c M-: Input signal -~

Mo, 1885 M, - Mana: Ground of the module
NN g)

Mo-  o[0[e M- Terminals 4 and 8 can be
00 used for unneeded wires of

Mana |o1[]7 Mana up to 30 VDC.
NN

n. c. mimP n. c.

Channel 0: Terminals 1 to 3

— TM-E15523-01 and 2AI U High Speed | Channel 1: Terminals 5 to 7
o0 M+: Input signal “+”

CHO CH1 M—: Input signal “-”

SIS Mana: Ground of the module
Mo+ [;J004 Mis -

OO gb
Mo- |200g Mi-

OO

Mana SD D 7 Mana

Channel 0: Terminals 1 to A3

] TM-E15S26-A1 and 2Al U High Speed Channel 1: Terminals 5 to A7
Hb M+: Input signal “+”
CHO CH1 M- Input signal -~
NN Mana: Ground of the module
Mo+ |00 M1+ - ana
Mo- o[ 1[e Mi— Terminals 4 and 8 can be
IS used for unneeded wires of
Mana 310774 Mana up to 30 VDC.
S
n.c. |400g n.c.
AS-Oa
AUXT |, AUXT
AS-Oa
AUX1 L, AUX1

ET 200S Distributed 1/0O System
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Block diagram
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Figure 13-9  Block diagram of the 2Al U High Speed

Technical specifications

Dimensions and weight Permissible potential diffe-
- - rence
Dimensions
WxHXD (mm) 15 x 81 x 52 * Between inputs and 100 VACpp
Weight Approx. 40 g Mana (Ucw)

* Between Mpna and the 75 VDC/60 VAC

Data for specific modules central grounding point

Supports clocked operation Yes (Uiso)

Number of inputs 2 Insulation tested 500 VDC
Length of cable Current consumption

* Shielded Max. 200 m * Power supply and load  Max. 35 mA

. voltage L+ (no load)
Voltages, currents, potentials

Rated load voltage L+ (from 24 VDC

Power dissipation of the Typ. 0.8 W

module
the power module)
. Status, interrupts, diagnostics

* Reverse polarity Yes

protection Interrupts
Isolation ® Hardware interrupt Parameters can be

assigned?)

* Betweenthe channels  Yes

and backplane bus Diagnostic functions
* Between the channels Yes * Group error display Red “SF” LED

and load voltage L+ * Diagnostic information ~ Possible?)

* Betweenthe channels No can be displayed

ET 200S Distributed 1/0O System
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Analog value generation

Data for selecting a sensor

Measuring principle

Cycle time/resolution:

® Conversion time in ms
(per channel)

¢ Cycle time in ms (per
module)

® Resolution (including
overrange)

Instantaneous value
encoding

0.1

+ 10 V/13 bits +
sign

+ 5 V/13 bits + sign
+ 2.5 V/13 bits +
sign

1 to 5 V/13 bits

Suppression of interference, limits of error

® Common mode
interference (Ugmy) < 100

Vop)

Crosstalk between the
inputs

Operational limit

(entire temperature range
with reference to input
range)

Basic error limit (operational
limit at 25 °C with reference
to input range)

Temperature error (with re-
ference to the input range)

Linearity error (with refe-
rence to the input range)

Repeatability

(in steady state at 25 °C
with reference to input
range)

>70dB

>50dB

+ 0.3%

+0.2%

+0.01%/K

+0.01%

+0.05%

Input ranges (rated
value)/input resistance

* \oltage

Maximum input voltage for
voltage input (destruction
limit)

Connection of the sensors
* For measuring voltage

Smoothing of the measured
values

Step
None
Weak
Medium
Strong

+10 V/min. 100 kQ
+5 V/min. 100 kQ

+2.5 V/min. 100 kQ
1 -5 V/min. 100 kQ

50 V continuous,
100 V for max. 1 ms
(pulse duty factor
1:20)

Possible

Yes, parameteriza-
ble in 4 steps by
means of digital filte-
ring

Time constant

1 x cycle time

64 x cycle time

128 x cycle time
512 x cycle time

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09

1) DPV1 only

2)  Parameter assignment error
Violation of lower limit value
Violation of upper limit value

Open circuit (only with 1 to 5 V)

Hardware interrupt lost
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13.8 2Al | 2WIRE Standard analog electronic module
(6ES7134-4GB00-0AB0)

Order number
6ES7134-4GB00-0ABO

Features
* 2 inputs for measuring current
* Input range:
4 to 20 mA, resolution 13 bits

Terminal assignment

The following table indicates the terminal assignment of the 2Al | 2WIRE Standard
for the different terminal modules:

Table 13-39 Terminal assignment of the 2Al | 2WIRE Standard

View Terminal assignment Remarks
(| TM-E15524-A1 and 2Al | 2WIRE Standard | Channel 0: Terminals 1to A4
Channel 1: Terminals 5 to A8
0o
CHoO CH1 M+: Input signal “+”
QS M- Input signal “~”
Mo+ ;s M1+ ° v Mana: Ground (of power
QO @ @ module)
Mo-  o2[0[0e Mi- !
QO ‘ . .
Mana |a 177 Mana : Two-wire measuring
9 ‘ transducer is supplied by
AUX1 (e.g. PE) 1113 AUX1 (e.g. PE) - means of the measuring
ircuits.
AUX1 must be ap- cireutts
plied to PE.

Channel 0: Terminals 1 to 4
] TM-E15S24-01 and 2Al | 2WIRE Standard Channel 1: Terminals 5 to 8
M+: Input signal “+”

CHo CH1 M-—: Input signal “—"

Mana: Ground (of power

M M -
or s T+ (o) module)
NN T . .
Mo- 2000 My Wwo-wire measuring

SIS transducer is supplied by
Mana |44 Mana Qrii?tss of the measuring
OO :
nC 1 O0g M™¢ Terminals 4 and 8 can be
used for unneeded wires of
up to 30 VDC.

ET 200S Distributed 1/0O System
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Table 13-39 Terminal assignment of the 2Al | 2WIRE Standard, continued

View Terminal assignment Remarks
—(|  TM-E15S23-01 and 2Al | 2WIRE Standard Channel 0: Terminals 1 to 3
Channel 1: Terminals 5to 7
oo
CHoO CH1 M+: Input signal “+”
QS M—: Input signal “-”
Mo+ |s7s M+ v Mana: Ground (of power
NN @ module)

Mo-  |200g Mi-

Mana 3%%7 Mana Two-wire measuring
transducer is supplied by
means of the measuring
circuits.

Channel 0: Terminals 1 to A3
] TM-E15S26-A1 and 2Al | 2WIRE Standard Channel 1: Terminals 5 to A7
o0 M+: Input signal “+”
CHo CH1 M-—: Input signal “—"
S Mana: Ground (of
M M ana: power
0+ ‘ggS ” module)
Mo-  [o00e My Two-wire measuring
90 transducer is supplied by
Mana |44 Mana means of the measuring
OO0 circuits.
n.c. |[1g N-C Terminals 4 and 8 can be
AS-Ona used for unneeded wires of
AUXT ] AUX1 up to 30 VDC.
A
AUX1 ;) AUX1

ET 200S Distributed 1/0O System

EWA-4NEB780602402-09
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Block diagram
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Figure 13-10 Block diagram of the 2Al | 2WIRE Standard

Technical specifications

Dimensions and weight

Dimensions 15x 81 x52
W XxHXxD (mm)
Weight Approx. 40 g

Data for specific modules

Supports clocked operation No
Number of inputs 2
Length of cable

® Shielded Max. 200 m

Voltages, currents, potentials

Rated load voltage L+ (from 24 VDC
the power module)

* Reverse polarity Yes
protection

Power supply of the trans-  Yes
mitters

Isolation

* Between the channels Yes
and backplane bus

* Between the channels No
and load voltage L+

* Between the channels  No
Insulation tested 500 VDC
Current consumption

* From load voltage L+ Max. 80 mA

Power dissipation of the Typ. 0.6 W
module

Status, interrupts, diagnostics

Diagnostic functions
® Group error Red “SF” LED

* Diagnostic functions Yes
readable

® Short-circuit protection  Yes, (destruction
limit 35 mA per
channel)

ET 200S Distributed 1/0O System
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Analog value generation

Measuring principle Integrative

Integration and cycle time/

resolution per channel:

® Integration time Yes
parameterizable

® Interference frequency 60 50
suppression in Hz

® Integration time in 16.7 20
milliseconds

* Conversiontimeinms 55 65

Number of active
channels per
module x
conversion time

4 to 20 mA/13 bits

¢ Cycletimeinms

® Resolution (including
overrange)

Basic error limit (operational +0.4%
limit at 25 °C with reference

to input range)

Temperature error (withre-  +0.005%/K

ference to the input range)

Linearity error (with refe- +0.01%
rence to the input range)
Repeatability +0.05%

(in steady state at 25 °C
with reference to input
range)

Data for selecting a sensor

Suppression of interference, limits of error

Interference voltage sup-
pression for
f=nx(f1+£1%),

(f1 = interference fre-
quency)

® Series-mode Min. 70 dB
interference

(peak interference

value < rated value of

input range)

Crosstalk between the in- Min. —50 dB

puts

Operational limit +0.6%
(entire temperature range
with reference to input

range)

Input range (rated
value)/input resistance

® Current 4 t0 20 mA/50 Q
Permitted input current 40 mA
(destruction limit)

Load of the two-wire Max. 75092

measuring transducer

Smoothing of the measured
values

Yes, parameteriza-
ble in 4 steps by
means of digital filte-
ring
Step Time constant
None
Weak
Medium
Strong

1 x cycle time
4 x cycle time
32 x cycle time
64 x cycle time

ET 200S Distributed 1/0O System
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13.9 2Al1 1 2WIRE High Speed analog electronic module
(6ES7134-4GB51-0AB0)

Order number
6ES7134-4GB51-0AB0O

Features
* 2 inputs for measuring current
* Current-limited sensor supply (90 mA)
* Input ranges:
4 to 20 mA, resolution 13 bits
0 to 20 mA, resolution 13 bits
* Supports clocked operation
— Minimum time for the clocked DP cycle (Tppmin): 2.5 ms

— Minimum conversion time of the input modules (Twgmin): 1.1 ms

Terminal assignment

The following table indicates the terminal assignment of the 2Al | 2WIRE High
Speed for the different terminal modules:

Table 13-40 Terminal assignment of the 2Al | 2WIRE High Speed

View Terminal assignment Remarks
—| TM-E15S24-A1 and 2Al | 2WIRE High Speed | Channel 0: Terminals 1 to A4
Channel 1: Terminals 5 to A8
0o
CHoO CH1 M+: Input signal “+”
QS M- Input signal “~”
Mo+ |s7s M+ ° v Mana: Ground (of power
NN @ @ module)
Mo- |2[000¢ Mi- !
NN ; T . .
Mana (3707 Mana ! Wwo-wire measuring
9 ‘ transducer is supplied by
AUX1 (e.g. PE) s1074 AUX1 (e.g. PE) - means of the measuring
circuits.
AUX1 must be ap- reul
plied to PE.

ET 200S Distributed 1/0O System
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Table 13-40 Terminal assignment of the 2Al | 2WIRE High Speed, continued

View Terminal assignment Remarks
Channel 0: Terminals 1 to 4
] TM-E15S24-01 and 2Al | 2WIRE High Speed | Channel 1: Terminals 5 to 8
o0 M+: Input signal “+”
CHo CH1 M-—: Input signal “—"
S Mana: Ground (of
M M - ana- power
0+ ‘ggS ” module)
Mo-  [o00e My Two-wire measuring
90 transducer is supplied by
Mana |44 Mana means of the measuring
SN circuits.

n-c 0 (e n.c Terminals 4 and 8 can be
used for unneeded wires of
up to 30 VDC.

—|  TM-E15S23-01 and 2Al | 2WIRE High Speed | Channel 0: Terminals 1 to 3
Channel 1: Terminals 5to 7
oo
CHoO CH1 M+: Input signal “+”
IS M—: Input signal “-”
Mo+ |s7s M+ v @ Mana: Ground (of power
QO module)

Mo-  |200g Mi-

Mana 3%%7 Mana Two-wire measuring
transducer is supplied by
means of the measuring
circuits.

Channel 0: Terminals 1 to A3
] TM-E15S26-A1 and 2Al | 2WIRE High Speed | Channel 1: Terminals 5 to A7
o0 M+: Input signal “+”
CHo CH1 M-—: Input signal “—"
S Mana: Ground (of
M M - ana- power
0+ ‘ggS ” module)
Mo-  [o00d My Two-wire measuring
90 transducer is supplied by
Mana |44 Mana means of the measuring
SN circuits.
n.c. |,1g Nn-C Terminals 4 and 8 can be
AS-Ona used for unneeded wires of
AUXT s AUX1 up to 30 VDC.
ACOa
AUX1 ;o,) AUXt

ET 200S Distributed 1/0O System
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Block diagram
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Figure 13-11 Block diagram of the 2Al | 2WIRE High Speed
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Technical specifications

Dimensions and weight

Analog value generation

Dimensions WxHXxD 15 x 81 x 52
(mm)
Weight Approx. 40 g

Data for specific modules

Supports clocked operation Yes
Number of inputs 2
Length of cable

® Shielded Max. 200 m

Voltages, currents, potentials

Measuring principle

Cycle time/resolution:

® Conversion time in ms
(per channel)

¢ Cycle time in ms (per
module)

® Resolution (including
overrange)

Instantaneous value
encoding

0.1

4 to 20 mA/13 bits
0 to 20 mA/13 bits

Rated load voltage L+ (from 24 VDC
the power module)

Isolation

* Between channels and Yes
backplane bus

* Between channelsand No
load voltage L+

* Between the channels No

Permissible potential
difference

* Between Mana and
Minternal (UISO)

Insulation tested with 500 VDC

Current consumption

* Power supply and load  Max. 35 mA!
voltage L+ (no load)

Power dissipation of the Typ. 0.8 W

module

Suppression of interference, limits of error

* Reverse polarity Yes
protection
® Short-circuit protection  Yes, (destruction
limit 35 mA per
channel)

75 VDC, 60 VAC

Crosstalk between the
inputs

Operational limit

(entire temperature range
with reference to input
range)

Basic error limit (operational

limit at 25 °C with reference
to input range)

Temperature error (with
reference to the input
range)

Linearity error (with
reference to the input
range)

Repeatability

(in steady state at 25 °C
with reference to input
range)

>50dB

+0.3%

+0.2%

+0.01%/K

+0.01%

+0.05%

Sensor power supply outputs

Status, interrupts, diagnostics

readable

Number of outputs
Output voltage

*  With load
Output current

¢ Rated value

* Permitted range
Short-circuit protection

2

L+ (-2.5V)

90 mA
(both channels)

0 mA to 90 mA
Yes, electronic

Interrupts

® Hardware interrupt Parameters can be
assigned?

Diagnostic functions

* Group error display Red “SF” LED

* Diagnostic functions Possibled)

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09

13-63




Analog Electronic Modules

Data for selecting a sensor

Input range (rated

value/input resistance)
® Current 4 to 20 mA/50 Q
0to 20 mA/50 Q

Connection of the sensors

* For current Possible
measurement as
two-wire transmitter
Load of the two-wire Max. 670Q2
measuring transducer
Maximum input current for 60 mA

current input (destruction
limit)

13.10

Order number
6ES7134-4GB10-0AB0

Smoothing of the measured
values

Yes, parameteriza-

ble in 4 steps by

means of digital filte-

ring

Step Time constant

None 1 x cycle time
Weak 64 x cycle time

Medium 128 x cycle time

Strong 512 x cycle time

1)
2)
3)

Without sensor supply voltage
DPV1 only

Parameter assignment error
Violation of lower limit value
Violation of upper limit value

Open circuit (only with 4 to 20 mA)
Hardware interrupt lost

2Al | 4WIRE Standard analog electronic module
(6ES7134-4GB10-0AB0)

ET 200S Distributed 1/0O System

Features
* 2 inputs for measuring current
* Input ranges:
— =20 mA, resolution 13 bits + sign
— 410 20 mA, resolution 13 bits
* Permitted common-mode voltage 2 VACp,
13-64

EWA-4NEB780602402-09




Analog Electronic Modules

Terminal assignment

The following table indicates the terminal assignment of the 2Al | 4WIRE Standard
for the different terminal modules:

Table 13-41 Terminal assignment of the 2Al | 4WIRE Standard

View Terminal assignment Remarks
Channel 0: Terminals 1 to 4
TM-E15S24-01 and 2Al | 4WIRE Standard Channel 1: Terminals 5 to 8
0o )
CHo 4 conductors M+: Input signal “+”
CH1 M—: Input signal “-”
Mo, 18 85 My, - 24 VDC: Power supply for
90 @ ° four-wire measuring
Mo L1008 My transducer
QR Mana: Ground (of power
24 VDC 1007 24VDC module)
M N M
a2 [dJe Mana Four-wire measuring
transducer is supplied by
means of the module.
Channel 0: Terminals 1 to A3
TM-E15S26-A1 and 2Al | 4WIRE Standard Channel 1: Terminals 5 to A7
0o )
CHo 4 conductors M+: Input signal “+”
CH1 M—: Input signal “-”
Mo 18 85 My, - 24 VDC: Power supply for
90 @ ° four-wire measuring
Moo o006 My transducer
QR Mana: Ground (of power
24VDC |y, 24VDC module)
M OO M
o 4858 ana Four-wire measuring
AUX1 AD DA AUX1 transducer is supplied by
48 means of the module.
ASOna
AUX1 ;) AUX1

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09
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Block diagram

, o 1
! MUX I:] -
ET 200S !
o | | backplane bus o | |
a interface mo- _|S‘Z*< | ADC | [j o5
é dule o6
o '
= '
[&]
m '
s} .
24V |
P1 L+ ' Mana
P2 L - L I
_____ Current — 9
limit
I
Figure 13-12 Block diagram of the 2Al | 4WIRE Standard
Technical specifications
Dimensions and weight Isolation

Dimensions WxHXxD 15 x 81 x 52
(mm)
Weight Approx. 40 g

Data for specific modules

Supports clocked operation No
Number of inputs 2
Length of cable

® Shielded Max. 200 m

Voltages, currents, potentials

module

Rated load voltage L+ (from 24 VDC

the power module)

* Reverse polarity Yes
protection

Power supply of the trans-  Yes
mitters

® Short-circuit protection
channels)

Yes, 60 mA (for both

* Between the channels Yes
and backplane bus

* Between the channels No
and load voltage L+

* Between the channels No

Insulation tested 500 VDC
Current consumption

* From load voltage L+ Max. 30 mA
Power dissipation of the Typ. 0.6 W

Status, interrupts, diagnostics

Diagnostic functions
® Group error

* Diagnostic functions Yes
readable

Red “SF” LED

13-66
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Analog value generation

Measuring principle Integrative

Integration and cycle time/

resolution per channel:

® Integration time Yes
parameterizable

® Interference frequency 60 50
suppression in Hz

® Integration time in 16.7 20
milliseconds

* Conversiontimeinms 55 65

Operational limit (in the en-  +0.6%
tire temperature range, with
reference to the input

range)

Basic error limit (operational +0.4%

limit at 25 °C with reference
to input range)

Temperature error (withre-  +£0.005%/K

ference to the input range)

Linearity error (with refe- +0.01%
rence to the input range)
Repeatability +0.05%

Cycle time in ms

Resolution (including

Number of active
channels per
module x
conversion time

+ 20 mA/13 bits +

(in steady state at 25 °C
with reference to input
range)

Data for selecting a sensor

overrange) sign

4 to 20 mA/13 bits

Suppression of interference, limits of error

Interference voltage sup-
pression for
f=nx(f1+£1%),

(f1 = interference fre-
quency)

® Series-mode Min. 70 dB
interference

(peak interference

value < rated value of

input range)

Crosstalk between the in- Min. —50 dB

puts

Input range (rated
value)/input resistance

® Current

Permitted input current
(destruction limit)

Smoothing of the measured
values

Step
None
Weak
Medium
Strong

+20 mA/50Q
4 to 20 mA/50 Q

40 mA

Yes, parameteriza-
ble in 4 steps by
means of digital filte-
ring

Time constant

1 x cycle time

4 x cycle time

32 x cycle time

64 x cycle time

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09
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13.11  2Al 1 2/4WIRE High Feature analog electronic module
(6ES7134-4MB00-0ABO0)

Order number
B6ES7134-4MB00-0ABO

Features
* 2 inputs for measuring current
* Input ranges:
— 20 mA, resolution 15 bits + sign
— 410 20 mA, resolution 15 bits
* Isolated from the load voltage L+
* Permitted common-mode voltage between the channels 100 VAC

» Supports two-wire or four-wire measuring transducers

Terminal assignment

The following table indicates the terminal assignment of the 2Al | 2/4WIRE High
Feature for the different terminal modules:

Table 13-42 Terminal assignment of the 2Al | 2/4WIRE High Feature

View Terminal assignment Remarks

TM-E15S24-01 and 2Al | 2/4WIRE High Feature | Channel 0: Terminals 1 to 4

. Channel 1: Terminals 5 to 8
Hu 4 conductors

M-: Input signa
CHo CHT  Eour-wire measuring transducer

“, n

M+ : Input signal “+

|“ ”

SN
Mos |sTs M1+ * . 24 VDC+: Power supply for
SN @ 3 four-wire measuring transducer
Mo- |:0000s Mi- 24 VDC-: Return circuit for
24 VDC+ SS 24 VDC+ measuring transducer supply
2 ! It is possible to supply four-wire
SIS v
24VDC- |y 24 VDC- measuring transducers by

means of the module.

To support isolation between
the channels, use an external
supply to feed one of the
measuring transducers.

ET 200S Distributed 1/0O System
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Table 13-42 Terminal assignment of the 2Al | 2/4WIRE High Feature, continued

View

Terminal assignment

Remarks

CHoO
Mo,
Mo_
24 VDC+

24 VDC-

TM-E15S24-01 and 2Al | 2/4WIRE High Feature

I

SN
105

SN
2l JJs

SN
7

SN
4108

(Alternative terminal assignment for 2WIRE)

2 conductors

CHT  Two-wire measuring transducer
My, -~

" (ma)

24 VDC+

24 VDC-

Channel 0: Terminals 1 to 4
Channel 1: Terminals 5 to 8

|“ »”

M+ : Input signa
M- : Connect to 24 VDC—

“, n

24 VDC+: Input signal “+

Two-wire measuring
transducers are supplied by
means of the measuring
circuits.

Mixing two-wire and four-wire
measuring transducers is
permitted.

To support isolation between
the channels, use an external
supply to feed one of the
measuring transducers.

24 VDC+

24 VDC-

AUX1

AUX1

TM-E15S26-A1 and 2Al | 2/4WIRE High Feature

I

SN
105

SN
2] s

SN
7

SN
4108

ASOA
AN’

ASOna

sz

4 conductors

CHT  Eour-wire measuring transducer
My, REE=N

My_ @ |

24 VDC+

24 VDC-

AUXA1

AUXA1

Channel 0: Terminals 1 to A3
Channel 1: Terminals 5 to A7

“, n

M+ : Input signal “+
M—: Input signal “-”

24 VDC+: Power supply for
four-wire measuring transducer

24 VDC—: Return circuit for
measuring transducer supply

It is possible to supply four-wire
measuring transducers by
means of the module.

To support isolation between
the channels, use an external
supply to feed one of the
measuring transducers.

ET 200S Distributed 1/0O System
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Table 13-42 Terminal assignment of the 2Al | 2/4WIRE High Feature, continued

View

Terminal assignment

Remarks

TM-E15S26-A1 and 2Al | 2/4WIRE High Feature

Channel 0: Terminals 1 to A3

— (Alternative terminal assignment for Channel 1: Terminals 5 to A7
2WIRE)
0o M+ : Input signal “-”
2 conductors
M- : Connect to 24 VDC—
CHO SIS CH1  1yo-wire measuring transducer
Mo+ |\O0s Mi+ 24 VDC+: Input signal“+”
S Two-wire measuring
Mo- %gs M:— @ transducers are supplied by
means of the measuring
24 VDC+ Bg g7 24 VDC+ cirouits.
24VDC- |y 24 VDC- Mixing two-wire and four-wire
measuring transducers is
AS-On .
AUX1 | (s AUX1 permitted.
ACOA To support isolation between
AUX1 L, AUXH the channels, use an external
supply to feed one of the
measuring transducers.
Block diagram
, o 1
: MUX I:]
ET 200S - ¢ °2
backplane bus = | |
® -
32 interface _HZ*( | | ADC | . o5
o module ' E]
5 | 6
S |
o
(6] |
© '
m 1
' M
24V | ANA
P1 L+
P2 M T
3
Current limit 7
4
g

Figure 13-13 Block diagram of the 2Al | 2/4WIRE High Feature
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Technical specifications

Dimensions and weight

Status, interrupts, diagnostics

Dimensions WxHXxD 15 x 81 x 52
(mm)
Weight Approx. 40 g

Data for specific modules

Diagnostic functions
* Group error

* Diagnostic functions
readable

Red “SF” LED

Yes

Supports clocked operation No
Number of inputs 2
Length of cable

® Shielded Max. 200 m

Analog value generation

Voltages, currents, potentials

Rated load voltage L+ (from 24 VDC
the power module)

* Reverse polarity Yes
protection
Power supply of the Yes

transmitters

® Short-circuit protection Yes, 60 mA (for both

channels)
Isolation

* Between the channels Yes
and backplane bus

* Between the channels Yes
and load voltage L+

* Between the channels Yes
and PE

* Between the channels No

Permissible potential

difference

* Between the channels 140 VDC/100 VAC
(with isolated
power
supply of the
measuring
transducers)

Insulation tested 500 VDC

Current consumption

* From load voltage L+ Max. 53 mA

Power dissipation of the Typ. 0.85 W

module

Measuring principle

Integration and cycle

time/resolution per channel:

® Integration time
parameterizable

* Interference frequency
suppression in Hz

® Integration time in
milliseconds

* Conversion time in ms

— 1 channel active per

module

— 2 channels active
per module

¢ Cycletimein ms

— 1 channel active per

module

— 2 channels active
per module

® Resolution (including
overrange)

Integrative
Yes
60 50 No

16.67 20 7.5

25 30 10

58.3 70 26

75 90 30

175 210 78

+20 mA/15 bits +
sign
4 to 20 mA/15 bits

Suppression of interference, limits of error

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09

Interference frequency
suppression for
f=nx(f1£0.5%),

(f1 = interference
frequency)

* Common-mode
interference (Upp)

® Series-mode
interference
(peak interference
value < rated value of
input range)
Crosstalk between the
inputs

Operational limit?) (entire
temperature range with
reference to input range)

Min. 100 dB

Min. 90 dB

Min. —100 dB

+0.1%
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Basic error limit +0.05% Permitted input current 40 mA (on a single
(operational limit at 25°C (destruction limit) channel)
with reference to input Load of the two-wire Max. 7509
range) measuring transducer
Temperature error (with +0.003%/K Smoothing of the measured Yes,
reference to the input values parameterizable in 4
range) steps by means of
Linearity error (with +0.03% digital filtering
reference to the input Step Time constant
range) None 1 x cycle time
Repeatablllty +0.01% Weak 4 X Cyc|e t|me
(in steady state at 25 °C Medium 32 x cycle time
with reference to input )
range) Strong 64 x cycle time

Data for selecting a sensor 1) Run-time calibration can be enabled at module

parameter assignment to periodically adjust for

Input range (rated the offset voltage drift of the A/D converter.
value)/input resistance During the calibration interval, the updating of

data is delayed by 200 ms. The accuracy limits
of the module will be met without run-time
calibration.

® Current +20 mA/50Q
4 to 20 mA/50 Q

13.12 2Al 1 4WIRE High Speed analog electronic module
(6ES7134-4GB61-0AB0)

Order number
B6ES7134-4GB61-0AB0

Features
* 2 inputs for measuring current
* Current-limited sensor supply (90 mA)
* Input ranges:
— 410 20 mA, resolution 13 bits
— 0to 20 mA, resolution 13 bits
— £20 mA, resolution 13 bits + sign
* Supports clocked operation
— Minimum time for the clocked DP cycle (Tppmin): 2.5 ms

— Minimum conversion time of the input modules (Twgmin): 1.1 ms

ET 200S Distributed 1/0O System
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Terminal assignment

The following table indicates the terminal assignment of the 2Al | 4WIRE High
Speed for the terminal module.

Table 13-43 Terminal assignment of the 2Al | 4WIRE High Speed

View Terminal assignment Remarks
. Channel 0: Terminals 1 to 4
TM-E15S24-01 and 2Al | 4WIRE High Speed Channel 1: Terminals 5 to 8
- M+: | ignal
4 conductors +: Input signal “+”
CHo CH1 M—: Input signal “-”
M o0 M - 24 VDC: Power supply for
0+ 105 1+ ) >
IS @ ° four-wire measuring
Mo |o][0g My transducer
QR Mana: Ground (of power
24VDC |44 24 VDC module)
S
M M
e [y Mana Four-wire measuring
transducer is supplied by
means of the module.
. Channel 0: Terminals 1 to A3
TM-E15S26-A1 and 2Al | 4WIRE High Speed Channel 1: Terminals 5 to A7
- M+: | ignal
4 conductors +: Input signal “+”
CHo CH1 M—: Input signal “-”
Mo, o0 M - 24 VDC: Power supply for
1010 1+ . .
° four-wire measuring
S (e
Mo |o][0g My transducer
QR Mana: Ground (of power
24VDC |44 24 VDC module)
QO
M M
e 4858 ana Four-wire measuring
AUX1 :\D D: AUX1 transducer is supplied by
means of the module.
AS-Oa
AUX1 ;) AUX1

ET 200S Distributed 1/0O System
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Block diagram

. o 1
' MUX
. w0,
ET 200S :
@ || backplane bus - )
a interface _HZ l\/* ADC E] 5
% module ! ry 06
E_ '
= '
O | e e e e '
© '
m '
Feseseoe-sd 24V
P1 L+ Mana
P2 1M
Current limiting 1_8 9
o
Figure 13-14 Block diagram of the 2Al | 4WIRE High Speed
Technical specifications
Dimensions and weight * Between Mana and 75 VDC, 60 VAC
Dimensions W x Hx D 15 x 81 x 52 Minternat (Uiso)
(mm) Insulation tested with 500 VDC
Weight Approx. 40 g Current consumption

Data for specific modules

* Power supply and load  Max. 35 mA")

Supports clocked operation Yes
Number of inputs 2

Length of cable

* Shielded Max. 200 m

voltage L+ (no load)

Power dissipation of the Typ. 0.8 W

Voltages, currents, potentials

Rated load voltage L+ (from 24 VDC
the power module)

* Reverse polarity Yes
protection

Isolation

* Between channels and Yes
backplane bus

* Between channelsand No
load voltage L+

* Between the channels No

Permissible potential
difference

module
Status, interrupts, diagnostics
Interrupts
® Hardware interrupt Parameters can be
assigned?
Diagnostic functions
* Group error display Red “SF” LED

* Diagnostic information  Possible3)
readable
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Analog value generation

Sensor power supply outputs

Instantaneous value
encoding

Measuring principle

Cycle time/resolution:

* Conversion time in ms 0.1
(per channel)

¢ Cycle time in ms (per 1
module)

4 to 20 mA/13 bit
0 to 20 mA/13 bit
+20 mA/13 bits +
sign

® Resolution (including
overrange)

Number of outputs 2
Output voltage
*  With load L+ (-2.5V)
Output current
¢ Rated value 90 mA

(both channels)
* Permitted range 0 mA to 90 mA

Short-circuit protection Yes, electronic

Data for selecting a sensor

Suppression of interference, limits of error

Crosstalk between the in- >50dB

puts

Operational limit +0.3%
(entire temperature range
with reference to input

range)

Basic error limit (operational +0.2%
limit at 25 °C with reference

to input range)

Temperature error (with +0.01%/K
reference to the input

range)

Linearity error (with +0.01%
reference to the input

range)

Repeatability +0.05%
(in steady state at 25 °C
with reference to input

range)

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09

Input range (rated
value)/input resistance

® Current 4 t0 20 mA/50 Q
0to 20 mA/50 Q
+20 mA/50 Q
Connection of the sensors
® For current Possible
measurement as
two-wire transmitter
Load of the two-wire Max. 670€2
measuring transducer
Maximum input current for 60 mA

current input (destruction
limit)

Smoothing of the measured
values

Yes, parameteriza-
ble in 4 steps by
means of digital filte-
ring
Step Time constant
None
Weak
Medium
Strong

1 x cycle time
64 x cycle time
128 x cycle time
512 x cycle time

1) Without sensor supply voltage

2) DPV1 only

3)  Parameter assignment error
Violation of lower limit value
Violation of upper limit value
Open circuit (only with 4 to 20 mA)
Hardware interrupt lost

13-75




Analog Electronic Modules

13.13 2Al RTD Standard analog electronic module
(6ES7134-4JB50-0AB0)

Order number
6ES7134-4JB50-0AB0O

Features
* 2 inputs for resistance thermometers or resistance measurement
* Input ranges:
— Resistance thermometers: Pt100, Ni100; resolution 15 bits + sign

— Resistance measurement: 150 Q, 300 Q, 600 Q; resolution max. 15 bits +
sign

* Isolated from the load voltage L+

e Linearization of the sensor characteristic curves

Terminal assignment

The resistance thermometers/resistors are measured in a four-conductor
connection. Constant current is fed to the resistance thermometers/resistors by
means of connections Ig + and Ig —. The voltage generated at the resistance
thermometer/resistor is measured by means of the connections M + and M —. This
ensures highly accurate measurement results with the four-conductor connection.

With the two/three-conductor connection, you must apply corresponding jumpers to
the module between M+ and I.+ or M— and I.—. However, you have to expect a
loss of accuracy in the measurement results.

ET 200S Distributed 1/0O System
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The following table indicates the terminal assignment of the 2Al RTD Standard on
the terminal module.

Table 13-44 Terminal assignment of the 2Al RTD Standard

View Terminal assignment Remarks
—(]  TM-E15524-01 and 2Al RTD Standard Channel 0: Terminals 1 to 4
Channel 1: Terminals 5to 8
0o
M+: Measuring line (positive)
CHoO H1
55 c 2 conductors 3 conductors 4 conductors Ic: Constant-current line
Mos | Os My, -— - - (negative)
Mo NN M M—: Measuring line (negative)
12000 Te M- Ic,: Constant-current line
| SIS (positive)
Co+ 107 Ci+
QO -
lco- |, g lo1-
—(]  TM-E15526-A1 and 2Al RTD Standard Channel 0: Terminals 1 to A3
Channel 1: Terminals 5 to A7
0o
M+: Measuring line (positive)
CHO CH1
55 2 conductors 3 conductors 4 conductors Ic: Constant-current line
Mos | Os My, -— - - (negative)
M NN M M—: Measuring line (negative)
0-l0g Mi- Ic4: Constant-current line
| SIS (positive)
Co+ 107 Ci+
QO -
lco- |, lor-
AC-Ona
AUX1 || AUX1
AC-Oa
AUX1 || AUX1

Note

A wire break in the measuring lines of the temperature sensors for three- or
four-conductor connections (connections 1 and 2, or 5 and 6) is not detected.
Undefined values can be reported.

ET 200S Distributed 1/0O System
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Block diagram

. o 1
- MUX
' o 2
ET 200S :
backplane bus - |
2 | -
2 interface mo- _HZ < ADC | o5
o) dule : o6
E '
Q_ '
= '
(] '
©
@ |
L+ 24V | Mana 03
P1 MUX o7
P2 M - 1 1_8 g
Figure 13-15 Block diagram of the 2Al RTD Standard
Technical specifications
Dimensions and weight Isolation

Dimensions WxHXxD 15 x 81 x 52
(mm)
Weight Approx. 40 g

Data for specific modules

Supports clocked operation No
Number of inputs 2
Length of cable

® Shielded Max. 200 m

Voltages, currents, potentials

Rated load voltage L+ (from 24 VDC
the power module)

* Reverse polarity Yes
protection

Power supply of the trans-  Yes
mitters

¢ Constant-current supply Approx. 1.5 mA
for resistance-type
sensors

® Short-circuit protection  Yes

* Between the channels Yes
and backplane bus

* Between the channels Yes
and load voltage L+

* Between the channels No

Permissible potential diffe-
rence

* Between Mpana and the 75 VDC/60 VAC
central grounding point

(Uiso)

Insulation tested 500 VDC
Current consumption

* From load voltage L+ Max. 30 mA
Power dissipation of the Typ. 0.6 W

module

Status, interrupts, diagnostics

13-78

Diagnostic functions
® Group error Red “SF” LED

* Diagnostic functions Yes
readable

ET 200S Distributed 1/0O System
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Analog value generation

Data for selecting a sensor

Measuring principle

Integration and cycle time/
resolution per channel:

® Integration time
parameterizable

* Interference frequency
suppression in Hz

® Integration time in
milliseconds

* Conversion time in ms

¢ Cycletimeinms

® Resolution (including
overrange)

Integrative

Yes

60 50
16.7 20
110 130

Number of active
channels per
module x
conversion time

Pt100, Ni100/
15 bits + sign

150€2/14 bits/
300€2, 600€2/15 bits

Suppression of interference, limits of error

Interference voltage sup-
pression for f = n x

(f1 £1%), (f1 = interference
frequency)

® Common-mode
interference (Upp)

® Series-mode
interference
(peak interference
value < rated value of
input range)

Crosstalk between the in-
puts

Operational limit (in the en-
tire temperature range, with
reference to the input
range)

Basic error limit (operational
limit at 25°C with reference
to input range)

Temperature error (with re-
ference to the input range)

Linearity error (with refe-
rence to the input range)

Repeatability

(in steady state at 25°C
with reference to input
range)

Min. 90 dB
Min. 70 dB

Min. —50 dB

+0.6%

+0.4%

+0.005%/K

+0.01%

+0.05%

Input range (rated
value)/input resistance

* Resistance-type sensor

* Resistance
thermometers

Permitted input voltage
(destruction limit)

Connection of the sensors
® For measuring
resistance

— Two and
three-conductor
connection

— Four-conductor
connection

Characteristic curve lineari-
zation

Smoothing of the measured
values

Step
None
Weak
Medium
Strong

150 ©/min. 2 MQ
300 Q/min. 2 MQ
600 Q/min. 2 MQ

Pt100/min. 2 MQ
Ni100/min. 2 MQ

Max. 9 V

Yes, line resistances
are also measured,
jumpers at Tr

Yes

Yes, parameters can
be assigned for
Pt100, Ni100

Yes, parameteriza-
ble in 4 steps by
means of digital filte-
ring

Time constant

1 x cycle time

4 x cycle time

32 x cycle time

64 x cycle time

ET 200S Distributed 1/0O System
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13.14 2Al RTD High Feature analog electronic module
(6ES7134-4NB50-0AB0)

Order number
6ES7134-4NB50-0AB0O

Features
* 2 inputs for resistance thermometers or resistance measurement
* Input ranges

— Resistance thermometers: Pt100; Ni100; Ni120; Pt200; Ni200; Pt500; Ni500;
Pt1000; Ni1000; Cu10;
resolution max. 15 bits + sign

— Resistance measurement: 150Q2; 3002; 60022; 3000<2; PTC;
resolution max. 15 bits

* Automatic compensation of line resistances in the case of a three-conductor
connection

» Temperature coefficient can be parameterized for resistance-type sensors
* High degree of accuracy

* |solated from the load voltage

* Linearization of the sensor characteristic curves

» Parameter length 7 bytes

* Permitted common-mode voltage 5 VACss

* Recording of reference junction temperature (together with the 2Al TC Standard
electronic module)

* Compatible with the 2Al RTD Standard (6ES7134-4JB50-0AB50)

Note

The EM 2Al RTD High Feature can replace a 2Al RTD Standard in an existing

system.

* The wiring does not have to be changed. The additional bridges on the terminal
module of the 2Al RTD Standard do not have to be removed.

* The configuration (in HWCONFIG or the DDB file) does not have to be

changed. Only the new functions of the 2Al RTD High Feature cannot be
parameterized in this instance.

ET 200S Distributed 1/0O System
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Terminal assignment

The following table indicates the terminal assignment of the 2Al RTD High Feature
on the terminal modules.

Table 13-45 Terminal assignment of the 2Al RTD High Feature

View

‘ Terminal assignment

Remarks

CHo

Mo-

ICO+

I

SN
105

SN
2l JJs

SN
7

TM-E15S23-01 and 2Al RTD High Feature

CH1 2 conductors 3 conductors
My, - -

M;_

IC1+

Channel 0: Terminals 1 to 3
Channel 1: Terminals 5to 7

M+: Measuring line (positive)
M-: Measuring line (negative)

Ic4: Constant-current line
(positive)

CHo
M0+
Mo-

ICO+

AUX1
(e.g. PE)

I

SIS
100s

SN
2l J0s

SN
7

AO Op

410s

TM-E15S24-A1 and 2Al RTD High Feature

CH1 2 conductors 3 conductors

-

IC1+

AUX1
(e.g. PE)

Channel 0: Terminals 1 to A4
Channel 1: Terminals 5 to A8

M+: Measuring line (positive)
M-: Measuring line (negative)

Ic4: Constant-current line
(positive)

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09
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Table 13-45 Terminal assignment of the 2Al RTD High Feature, continued

View Terminal assignment Remarks
—(|  TM-E15524-01 and 2Al RTD High Feature Channel 0: Terminals 1 to 4
Channel 1: Terminals 5to 8
0o
M+: Measuring line (positive)
CHoO H1
55 c 2 conductors 3 conductors 4 conductors Ic: Constant-current line
Mos | Os My, - - - (negative)
Mo NN M M—: Measuring line (negative)
12000 e M- Ic,: Constant-current line
| SIS (positive)
Co+ 107 Ci+
QO -
loo- |18 lor-
—(|  TM-E15526-A1 and 2Al RTD High Feature Channel 0: Terminals 1 to A3
Channel 1: Terminals 5 to A7
0o
M+: Measuring line (positive)
CHoO H1
55 c 2 conductors 3 conductors 4 conductors Ic: Constant-current line
Mo |\ M+ - - (negative)
Mo NN M M—: Measuring line (negative)
12000 e M- Ic,: Constant-current line
| SIS (positive)
Co+ 107 Ci+
QO -
lco- |, lor-
SO
AUX1 [Foh AUX
AC-Oa
AUX1 || AUX1
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Block diagram

, o 1
' MUX
l o 2
ET 200S :
| | backplane bus | |
§ interface mo- _|S‘Z*< | ADC | o5
© dule ! 06
E '
o '
X 1
o l
©
@ :
L+ 24V : MANA o 3
E; MUX o7
O
1M e 2 g
Figure 13-16 Block diagram of the 2Al RTD High Feature
Technical specifications
Dimensions and weight Isolation
Dimensions W xH x D 15 x 81 x 52 * Betweenthe channels  Yes
(mm) and backplane bus
Weight Approx. 40 g * Betweenthe channels  Yes
Data for specific modules and load voltage L+
- * B he ch | N
Supports clocked operation No etween the channels °
. Permissible potential diffe-
Number of inputs 2 rence
Length of cable e Between Maya and the 75 VDC/60 VAC
¢ Shielded Max. 200 m central grounding point
U
Voltages, currents, potentials (Uiso)
Insulation tested 500 VDC
Rated load voltage L+ (from 24 VDC
the power module) Current consumption
* Reverse polarity Yes * From load voltage L+ Max. 30 mA
protection Power dissipation of the Typ. 0.6 W
Power supply of the trans-  Yes module
mitters Status, interrupts, diagnostics
° Constgnt-current supply Approx. 1.25 mA Diagnostic functions
for resistance-type
sensors ® Group error Red “SF” LED
® Short-circuit protection  Yes * Diagnostic functions Yes
readable
ET 200S Distributed 1/0O System
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Analog value generation

Suppression of interference, limits of error

Measuring principle

Integration and cycle time/

resolution per channel:

Integration time
parameterizable

Interference frequency
suppression in Hz

Integration time in
milliseconds

Basic conversion time
including Integration
time in milliseconds

Additional conversion
time for wire break
check diagnosis in ms

Additional conversion
time in ms for line
compensation in
three-conductor
connections

Cycle time in ms

Resolution (including
overrange)

Integrating (sigma-
delta)

Yes

60 50
16.7 20
50 60
5 5
50 60

Number of active
channels per
module x
conversion time

Pt 100; Ni 100;
Ni120; Pt 200;
Ni 200; Pt 500;
Ni 500; Pt 1000;
Ni 1000; Cu 10/
15 bits + sign

150Q; 300%2;
600Q; 3000%2; /
15 bits

PTC" /1 bit

Interference voltage sup-

pression for
f=nx(f1+£1%),
(f1 = interference fre-

13-84

quency)

Common-mode
interference (Upp)

Series-mode
interference

(peak interference
value < rated value of
input range)

Crosstalk between the in-
puts

Operational limit (in the en-
tire temperature range, with

reference to the input
range)

Resistance-type sensor

Pt100, Pt200, Pt500,
Pt1000 Standard

Pt100, Pt200, Pt500,
Pt1000 Climatic

Ni100, Ni120, Ni200,
Ni500, Ni 1000
Standard and Climatic

Cui0

Basic error limit for resi-
stance-type sensors (ope-
rational limit at 25 °C with
reference to the input
range)

Resistance-type sensor

Pt100, Pt200, Pt500,
Pt1000 Standard

Pt100, Pt200, Pt500,
Pt1000 Climatic

Ni100, Ni120, Ni200,
Ni500, Ni 1000
Standard and Climatic

Cui0

Temperature error (with re-
ference to the input range)

Linearity error (with refe-
rence to the input range)

Repeatability

(in steady state at 25°C
with reference to input
range)

Min. 90 dB
Min. 70 dB

Min. —50 dB

+0.1%
+1.0K

+0.25K

+0.4K

+1.5K

+0.05%
+0.6 K

+0.13K

+0.2K

+1.0K
+0.0009%/K

+0.01%

+0.05%

ET 200S Distributed 1/0O System
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Data for selecting a sensor

Input range (rated
value)/input resistance

150 Q/min. 10 MQ
300 ©/min. 10 MQ
600 ©/min. 10 MQ
3000Q/min. 10 MQ
PTC min 10 MQ

Pt100/min. 10 MQ
Ni100/min. 10MQ
Ni120/min. 10MQ
Pt200/min. 10MQ
Ni200/min. 10MQ
Pt500/min. 10MQ
Ni500/min. 10MQ
Pt1000/min. 10MQ
Ni1000/min. 10MQ
Cu10/min. 10MQ

* Resistance-type sensor

* Resistance
thermometer

Use of Cu10 sensors

Permitted input voltage
(destruction limit)

Connection of the sensors
* For resistance
measurement

— Two-conductor
connection

— Three-conductor
connection

— Four-conductor
connection

Characteristic curve lineari-
zation

Smoothing of the measured
values

Step
None
Weak
Medium
Strong

Max. 9 V

Yes

Yes, internal
compensation of line
resistances

Yes

Yes, parameteriza-
ble for Ptxxx, Nixxx

Yes, parameteriza-
ble in 4 steps by
means of digital filte-
ring

Time constant

1 x cycle time

4 x cycle time

32 x cycle time

64 x cycle time

1) In accordance with VDE 0660 Part 302/303, Type A

» Select “Three-conductor thermal resistor” and “Cu10” at parameter assignment.

¢ Wire the Cu10 sensor in accordance with the three-conductor connection

method.

* Automatic, internal compensation of line resistance for the missing measuring

line occurs during operation.

Note

Please note the following to ensure optimum line compensation in the case of

Cul0:

* The sum of the cable resistance and measurement resistance must not exceed

31Q.

* The cable must have a resistance of no more than 822 if you want to use the
temperature range up to and above 312°C. Example: A 200 m Cu cable with a
0.5 mm? conductor cross-section has approximately 7Q. A smaller
cross-section shortens the permissible cable length accordingly.

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09
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Use of PTC resistors

13-86

PTCs are suitable for temperature monitoring and as thermal protective devices for
complex drives and transformer windings.

» Select “Two-conductor resistor” and “PTC” at parameter assignment:

e Connect the PTC in accordance with the two-conductor connection method.

* Apply PTC resistors of type A (PTC thermistors) in accordance with DIN /
VDE 0660, Part 302.

e Sensor data for the PTC resistor:

Feature

Technical
specifications

Remarks

Switching points

On/reset Measured resistance < response
Max. 750 Q threshold
* SIMATIC S7: bit 0 = “0” (in the PII)
* SIMATIC S5: bit 3 = “0” (in the PII)
Off Temperature increase

From 1650%2 to 40002

Measured resistance > response
threshold

* SIMATIC S7: bit 0 = “1” (in the PII)
* SIMATIC S5: bit 3 = “1” (in the PII)

On/reset
From 1650Q2 to 7502

Temperature decrease

Measured resistance < response
threshold

* SIMATIC S7: bit 0 = “0” (in the PII)
* SIMATIC S5: bit 3 = “0” (in the PII)

(TNF-5) °C
(TNF+5) °C
(TNF+15) °C
Measuring voltage

Voltage on the
PTC

Max. 55092
Min. 1330Q
Min. 40009
Max. 7.5V

TNF= rated operating temperature

ET 200S Distributed 1/0O System
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* Assignment in the process input image (Pll) in the case of SIMATIC S7

7 6 543 210
Bx [ofo dofof ofo] ]

0: measured resistance < response threshold

1: measured resistance > response threshold

7654321 0
Bx+1 [o]o dolo doo]

* Assignment in the process input image (PIl) in the case of SIMATIC S5

76 543 210
Bx [o][o do] [dofo]

0: measured resistance < response threshold

1: measured resistance > response threshold

7654321 0
Bx+1 [o] o ool o dolo]

* Notes on programming

Important

* Only bit 0/ 3 is relevant for the purposes of evaluation in the process input
image. You can use bit 0/ 3 to monitor the temperature of a motor, for example.

* Bit 0/ 3 in the process input image does not have a retentive function. Make
sure at parameter assignment that motor start-up is controlled (by means of an
acknowledgment), for example.

* For security reasons, always evaluate the diagnostic inputs of the 2Al RTD
High Feature because measurement is not possible when the EM is removed,
when the power supply to the EM has failed, or in the event of a wire break or
short-circuit of the measuring lines.

ET 200S Distributed 1/0O System
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13.15 2AI TC Standard analog electronic module
(6ES7134-4JB00-0AB0)

Order number
6ES7134-4JB00-0ABO

Features

2 inputs for thermocouple or voltage measurement

Input ranges:

— Voltage measurement: = 80 mV, resolution 15 bits + sign

— Thermocouples: type E, N, J, K, L, S, R, B, T, resolution 15 bits + sign

Isolated from the load voltage L+

Linearization of the sensor characteristic curves

Permitted common-mode voltage 2 VACy,

Terminal assignment

The following table indicates the terminal assignment of the 2Al TC Standard for
the different terminal modules:

Voltage measurement as for 2Al U Standard (see Section 13.5).

Table 13-46 Terminal assignment of the 2Al TC Standard

View Terminal assignment Remarks
- TMLE A1 and 2Al TC Standard Channel 0: Terminals 1 to A4
"E15524-A1 an tandar Channel 1: Terminals 5 to A8
oo

CHoO CH1 M+: Measuring line (positive)
RIS M-: Measuring line (negative)

Mo+ |\ M+ Mana: Ground of the module
NN

Mo- [2[0[0e Mi-
NN

Mana 3 [ ]7] Mana
SSF

AUX1 (e.g. PE) ﬁ]Da AUX1 (e.g. PE) - -

AUX1 must be applied to PE.

13-88
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Table 13-46 Terminal assignment of the 2Al TC Standard, continued

View Terminal assignment Remarks
Channel 0: Terminals 1 to 4
] TM-E15S24-01 and 2Al TC Standard Channel 1: Terminals 5 to 8
0o - .
M+: Measuring line (positive)
CHo CH1 M-: Measuring line (negative)
9
Mo 1885 My, Mana: Ground of the module
NN
Mo- ;e Mi- Terminals 4 and 8 can be
NN used for unneeded wires of
Mana |31 77 Mana up to 30 VDC.
NN
n. c. mimp n.c
Channel 0: Terminals 1 to 3
(| TM-E15523-01 and 2AI TC Standard Channel 1: Terminals 5 to 7
00 M+: Measuring line (positive)
M-: Measuring line (negative)
CHoO CH1
50 Mana: Ground of the module
Mo+ i1 M+
N
MO— o]0 M1—
SN
Mana SD D 7 Mana
Channel 0: Terminals 1 to A3
] TM-E15S26-A1 and 2Al TC Standard Channel 1: Terminals 5 to A7
0o - .
M+: Measuring line (positive)
CHo CH1 M-: Measuring line (negative)
Mo 1885 My, Mana: Ground of the module
NN
Mo- ;e Mi- Terminals 4 and 8 can be
NN used for unneeded wires of
Mana |31 77 Mana up to 30 VDC.
NN
n.C. |[][]g N-C
SO
AUX1 [Orp AUXI
AS-OA
AUX1 ;| AUXT

ET 200S Distributed 1/0O System
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Block diagram

l o 1
X MUX
l o 2
ET 200S !
|| backplane bus S 1 | |
@ interface mo- _HZ*( | | ADC | o5
g dule : o
C l
© )
] ' ]
S l
o l
©
° 24V :
P1 L+ ' MaNA
P2 o3
iM |—O
7

Figure 13-17 Block diagram of the 2Al TC Standard

Technical specifications

Dimensions and weight

Dimensions
W XxHXxD (mm)

Weight

15x 81 x 52
Approx. 40 g

Data for specific modules

Supports clocked operation
Number of inputs

Length of cable

Shielded

No
2

Max. 50 m

* Between Mpna and the 75 VDC/60 VAC
central grounding point
(Uiso)
* Between inputs and 2 VACp,
Mana (Ucwm)
Insulation tested 500 VDC
Current consumption
* From load voltage L+ Max. 30 mA
Power dissipation of the Typ. 0.6 W

module

Voltages, currents, potentials

Status, interrupts, diagnostics

Reverse polarity
protection

Isolation

Between the channels
and backplane bus

Between the channels
and load voltage L+

Between the channels

Between the channels

and 24 V supply voltage

Permissible potential diffe-
rence

Rated load voltage L+ (from 24 VDC
the power module)

Yes

Yes

Yes

No
Yes

Diagnostic functions
Red “SF” LED

Yes

® Group error

* Diagnostic functions
readable

13-90
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Analog value generation

Measuring principle Integrative

Integration time/conversion

time/resolution per channel:

® Integration time Yes
parameterizable

® Interference frequency 60 50
suppression in Hz

® Integration time in 16.7 20
milliseconds

® Basic conversion time 55 65
including Integration
time in milliseconds

¢ Additional conversion 20 20

time for wire break
check diagnosis in ms

Number of active
channels per
module x
conversion time

¢ Cycletimeinms

® Resolution (including
overrange)

15 bits plus sign

Linearity error (with refe- +0.01%
rence to the input range)
Repeatability +0.05%

(in steady state at 25°C
with reference to input
range)

Data for selecting a sensor

Suppression of interference, limits of error

Interference voltage sup-
pression for f = n x

(f1 £1%), (f1 = interference
frequency)

* Common-mode Min. 90 dB

interference (Upp)

® Series-mode
interference
(peak interference
value < rated value of
input range)

Min. 70 dB

Crosstalk between the in- Min. —50 dB

puts

Operational limit (in the en-  +0.6%
tire temperature range, with
reference to the input

range) )

Basic error limit (operational +0.4%
limit at 25°C with reference

to input range) 1

Temperature error (withre-  +£0.005%/K

ference to the input range)

Input range (rated
value)/input resistance

+80 mV/min. 1 MQ

Type E,N, J,K, L, S,
R, B, T/min. 1 MQ

+10V, continuous

* \oltage

® Thermocouple

Permitted input voltage
(destruction limit)
Connection of the sensors
® For measuring voltage  Possible

Characteristic curve lineari- Yes, parameteriza-

zation ble for type E, N, J,
K/ L S RB,Tto
IEC 584

Temperature compensation

® Internal temperature Not possible

compensation

* External temperature Possible, one

compensation by external
looping a compensating compensating box
box into the measuring  per channel

circuit

* External compensation Yes
by means of
temperature value
obtained at an analog
module of the same
ET 200S station

Yes, parameteriza-
ble in 4 steps by
means of digital filte-
ring

Smoothing of the measured
values

Step Time constant
None
Weak
Medium
Strong

1 x cycle time
4 x cycle time
32 x cycle time
64 x cycle time

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09

1) For type N: as of =150 °C, type B: as of
200 °C, type T: as of —230 °C
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Compensation of thermocouples with a compensating box

As well as the error limits of the 2Al TC Standard electronic module (see Table
“Technical specifications” in this chapter) you must also take the accuracy of the
compensating box into account.

Compensation of thermocouples with a Pt100 on the 2Al RTD Standard

Factors affecting the accuracy of the temperature measurement

Wiring rules Ensure there is good thermal contact between the
reference junction and the Pt100 used for compensation.

We recommend that you wire the Pt100 with a
four-conductor connection.

Additional technical The accuracy of the thermal resistor (Pt100) used for
specifications on the error compensation must be taken into account.*
limits of the 2AI TC

The error of the measurement input (2Al RTD Standard)
used for compensation must be taken into account.*

* In the case of thermocouples with a characteristic curve with a very shallow gradient, these
errors can lead to a major measurement discrepancy.
For the following thermocouples, this leads to a restriction of the input range of the
thermocouples in which the accuracy specifications of the manual apply:
Type N: =100 °C
Type K: —230 °C
Type E: —230 °C

ET 200S Distributed 1/0O System
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13.16 2Al TC High Feature analog electronic module
(6ES7134-4NB00-0ABO0)

Order number
B6ES7134-4NB00-0AB0O

Features
* 2 inputs for thermocouple or voltage measurement
* Input ranges:
— Voltage measurement: = 80 mV, resolution 15 bits + sign
— Thermocouples: Types E, N, J, K, L, S, R, B, T, C, resolution 15 bits + sign
» 2AIl TC High-Feature is inserted on the TM-E15S24-AT or TM-E15C24-AT
* Isolated from the load voltage L+
* Linearization of the sensor characteristic curves
* Permitted common-mode voltage 140 VDC/100 VAC
* Internal reference junction in connection with TM-E15S24-AT or TM-E15C24-AT

Terminal assignment

The following table indicates the terminal assignment of the 2Al TC High Feature
for the TM-E15S24-AT or TM-E15C24-AT terminal modules

Voltage measurement as for 2Al U Standard (see Section|13.5).

Table 13-47 Terminal assignment of the 2Al TC High Feature

View Terminal assignment Remarks

Channel 0: Terminals 1 to 2

1| TM-E15824-AT and 2AI TC High Feature | Cnannel 1: Terminals 5to 6
00 M+: Measuring line (positive)

M-: Measuring line (negative)

CHo CH1
00

MO+ 1000 M1+
00

Mo_ 2l 1l]g My

ET 200S Distributed 1/0O System
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Block diagram

. o 1
' MUX
' o) 2
ET 200S X
| | backplane bus o | | o5
9 interface mo- _|S‘Z*< I ADC |
° dule ' 06
a) l
C l
E '
Q_ l
X Il
o l
©
o 24V :
P1 L+ ! ManA Internal
P2 refe-
™M 5 v rence
junction

TM-E15S24-AT

Figure 13-18 Block diagram of the 2Al TC High Feature

Technical specifications

Dimensions and weight

Dimensions WxHxD 15 x 81 x 52

(mm)

Weight Approx. 40 g
Data for specific modules

Supports clocked operation No

Number of inputs 2

Length of cable

* Shielded Max. 50 m

Voltages, currents, potentials

Rated load voltage L+ (from 24 VDC
the power module)

* Reverse polarity Yes
protection

Isolation

* Between the channels Yes
and backplane bus

* Between the channels Yes
and load voltage L+

* Between the channels No

* Between the channels Yes

and 24 V supply voltage

Permissible potential diffe-
rence

Between Mana and the
central grounding point

(Uiso)
Between inputs and
Mana (Ucwm)

Insulation tested

Current consumption

From load voltage L+

Power dissipation of the
module

75 VDC/60 VAC

140 VDC/100 VAC

500 VDC

Max. 30 mA
Typ. 0.6 W

Status, interrupts, diagnostics

Diagnostic functions

Group error

Diagnostic functions
readable

Red “SF” LED

Yes
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Analog value generation

Measuring principle

Integration time/conversion
time/resolution per channel:

® Integration time
parameterizable

* Interference frequency
suppression in Hz

® Integration time in
milliseconds

® Basic conversion time
including Integration
time in milliseconds

* Additional conversion
time for wire break
check diagnosis in ms

¢ Cycletimeinms

® Resolution (including
overrange)

Integrative

Yes

60 50
16.7 20
66 80
5 5

Number of active
channels per
module x
conversion time

15 bits plus sign

Suppression of interference, limits of error

Interference voltage sup-
pression for f = n x

(f1 £1%), (f1 = interference
frequency)

* Common-mode
interference (Upp)

® Series-mode
interference
(peak interference
value < rated value of
input range)

Crosstalk between the in-
puts

Operational limit for

+80 mV (in the entire tem-
perature range with refe-
rence to the input range)

Min. 90 dB
Min. 70 dB

Min. —50 dB

+0.1%

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09

Operational limit for thermo-
couples (in the entire tem-
perature range with refe-
rence to the input range) V)

Operational limit for thermo-
couple type C (in the entire
temperature range with re-
ference to the input range) V)

Basic error limit for £80 mV
(operational limit at 25°C
with reference to the input
range)

Basic error limit for thermo-
couples (operational limit at
25°C with reference to the
input range)?)

Basic error limit for thermo-
couples of type C (operatio-
nal limit at 25°C with refe-
rence to the input range) !

Temperature error (with re-
ference to the input range)

Linearity error (with refe-
rence to the input range)

Repeatability

(in steady state at 25°C
with reference to input
range)

Overall error limits using in-
ternal compensation

® Operational limit (in the
entire temperature
range with a static,
thermal state, ambient
temperature change
< 0.3 K/min)2

® Basic error limit
(operational limit at
25°C with a static,
thermal state, ambient
temperature change
< 0.3 K/min)3

+1.5K

+7K

+0.05%

+1K

+5K

+0.005%/K

+0.01%

+0.05%

+25K

+1.5K
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Data for selecting a sensor

Input range (rated
value)/input resistance

* \oltage

® Thermocouple

Permitted input voltage
(destruction limit)

Connection of the sensors
* For measuring voltage

Characteristic curve lineari-
zation

Temperature compensation

* Internal temperature
compensation

® External temperature
compensation by
looping a compensating
box into the measuring
circuit

+80 mV/min. 1 MQ

TypesE, N, J, K, L,
S,R,B, T,C/
min. 1 MQ

+20 V, continuous

Possible

Yes, parameteriza-
ble for types E, N, J,
K LS,RB,TCto
IEC 584

Possible with
TM-E15S24-AT
TM-E15C24-AT

Possible, one
external
compensating box
per channel

Smoothing of the measured
values

Step
None
Weak
Medium
Strong

Yes, parameteriza-
ble in 4 steps by
means of digital filte-
ring

Time constant

1 x cycle time

4 x cycle time

32 x cycle time

64 x cycle time

1) The specified error limits
following temperatures:

apply as of the

Thermocouple type T: —200 °C
Thermocouple type K: —100 °C
Thermocouple type B: +700 °C
Thermocouple type N: =150 °C
Thermocouple type E: —150 °C
Thermocouple type R: +200 °C
Thermocouple type S: +100 °C

2 In the case of thermocouple type C: £8 K

3 In the case of thermocou

Compensation of thermocouples with a compensating box

ple type C: +6 K

In addition to the error limits of the 2Al TC High Feature electronic module (see the
table entitled “Technical specifications” in this chapter), you must take into account
the accuracy of the compensating box.
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Internal compensation with TM-E 15S24-AT or TM-E15C24-AT

Factors affecting the accuracy of the temperature measurement

Rules on using internal The connected channel with internal compensation must
temperature compensation be parameterized separately.

Don't insert the 2Al TC High Feature directly next to a
power module with high incoming current (> 3 A). An
incoming current of 10 A can result in a further £2 K error.

Additional technical The station must be in a static state* to ensure that the
specifications for the error specified accuracy is achieved.

limits of the 2Al TC High
Feature

Accuracy is achieved 30 minutes after the static state has
been achieved.

The overall malfunction of the channel is caused by the
combination of the input error and the internal
compensation error.

*  The static state is defined by an almost constant ambient temperature (no draft, for example,

in a closed cabinet!)

13.17 2AO0 U Standard analog electronic module

(6ES7135-4FB00-0ABO)

Order number
6ES7135-4FB00-0ABO

Features
* 2 outputs for voltage output
* Output range:
— =10V, resolution 13 bits + sign
— 1to 5V, resolution 12 bits

* Isolated from the load voltage L+

ET 200S Distributed 1/0O System
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Terminal assignment

The following table indicates the terminal assignment of the 2A0O U Standard for
the terminal module:

Table 13-48 Terminal assignment of the 2A0 U Standard

View Terminal assignment Remarks
Channel 0: Terminals 1 to 4
—| TM-E15S24-01 and 2A0 U Standard Channel 1: Terminals 5 to 8
o QV: Analog output voltage
CHO CH1 5 conductors 4 conductors S+: Detector line (positive)
Qvo 1885 Qv; - Mana: Ground of the module
QQ S—: Detector line (negative)
So+  |00g St Ty
Mana o0 M - I —
d 107 ana
OO
So-  |OOg St T -
Channel 0: Terminals 1 to A3
—| TM-E15S26-A1 and 2A0 U Standard Channel 1: Terminals 5 to A7
o QV: Analog output voltage
CHo CH1 2 conductors 4 conductors S+: Detector line (positive)
Qv, 1885 Qv; - M,.: Ground of the module
QQ S—: Detector line (negative)
So+  |f[g ST+ 47@
Mana o0 M - I —
d 107 ana
OO
So- OO S- 0 © -~
AC-Oa
AUXT || AUX1
AC-Oa
AUX1 L, AUXt
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Analog Electronic Modules

Block diagram

0 1
0 2
MaNA
ET 200S o3
|_| backplane bus
] interface mo- 05
< dule o6
[0)
5 M
E_ | ANA 7
3 ©8
is]
24 VI
P1 Lt Mana
P2 ™ ,
Figure 13-19 Block diagram of the 2A0 U Standard
Technical specifications
Dimensions and weight Permissible potential diffe-
Dimensions rence
WxHXD (mm) 15 x 81 x 52 * Between Mana and the 75 VDC/60 VAC
Weight Approx. 40 g central grounding point
Data for specific modules Uiso)
P i N Insulation tested 500 VDC
Supports clocked operation o] Current consumption
f 2
Eumbﬁr? ou:puts * From load voltage L+ Max. 130 mA
ength of cable Power dissipation of the Max. 2 W
° Shlelded MaX 200 m module
Voltages, currents, potentials Status, interrupts, diagnostics
Rated load voltage L+ (from 24 VDC Diagnostic functions
the power module) ¢ Group error Red “SF” LED
o lari Y
Revers_e polarity es * Diagnostic functions Yes
protection readable
Isolation
* Between the channels Yes
and backplane bus
* Between the channels Yes
and load voltage L+
* Between the channels No

ET 200S Distributed 1/0O System
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Analog value generation

Resolution (including over-  + 10 /13 bits + sign

range) 110 5 V/12 bits
Cycle time Max. 1.5 ms
Settling time

® For resistive load 0.1 ms

* For capacitive load 0.5ms

® Forinductive load 0.5ms
Substitute value paramete- Yes

rizable

Suppression of interference, limits of error

Crosstalk between the out-  min. —40dB
puts

Operational limit (inthe en-  +0.4%
tire temperature range, with

reference to the output

range)

Basic error limit (operational +0.2%
limit at 25 °C with reference

to output range)

Temperature error (withre-  +£0.01%/K
ference to the output range)

Linearity error (with refe- +0.02%

rence to the output range)

13-100

Repeatability +0.05%
(in steady state at 25 °C
with reference to output
range)
Output ripple (with refe- +0.02%
rence to output range,
bandwidth 0 to 50 kHz)

Data for selecting an actuator
Output range (rated value) +10V

1to5V

Load resistance Min. 1.0 kQ
® For capacitive load Max. 1 uF
® Short-circuit protection  Yes

¢ Short-circuit current Approx. 25 mA

Destruction limit against
voltages/currents applied
from outside

* \oltage at the outputsto Max. 15V

ManA continuous; 75 V for
max. 1 s (pulse duty
factor 1:20)
¢ Current Max. DC 50 mA

Connection of actuators

* Two-conductor
connection

Possible, without
compensation of the
line resistances

*  Four-conductor Yes

connection

ET 200S Distributed 1/0O System
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13.18 2AO0 U High Feature analog electronic module
(6ES7135-4LB01-0AB0)

Order number
6ES7135-4LB01-0AB0

Features
* 2 outputs for voltage output
* Output range:
— =10V, resolution 15 bits + sign
— 1to 5V, resolution 14 bits
* Isolated from the load voltage L+
* Supports clocked operation
— Minimum time for the clocked DP cycle (Tppmin): 3.75 ms

— Minimum conversion time of the output modules: (Twamin): 1.5 ms

ET 200S Distributed 1/0O System
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Terminal assignment

Table 13-49 Terminal assignment of the 2A0 U High Feature

The following table indicates the terminal assignment of the 2A0 U High Feature
for the terminal module:

View Terminal assignment Remarks
Channel 0: Terminals 1 to 4
—| TM-E15S24-01 and 2A0 U High Feature Channel 1: Terminals 5 to 8
o QV: Analog output voltage
CHo CH1 2 conductors 4 conductors | S+: Detector line (positive)
Qvo 1885 Qv, -~ | Mana Ground of the module
QQ S—: Detector line (negative)
SO+ o] DG S1+ ‘kD
Mana o0 M - -
17 ana
Sy
So- |0y St- = -
Channel 0: Terminals 1 to A3
—{| TM-E15S26-A1 and 2A0 U High Feature Channel 1: Terminals 5 to A7
o QV: Analog output voltage
CHo CH1 2 conductors 4 conductors | S+: Detector line (positive)
Qvo 1885 Qv, -~ | Mana Ground of the module
QQ S—: Detector line (negative)
SO+ o] DG S1+ ‘kD
Mana = M - -
17 ana
S
So- |JOg St- = -
AC-Oa
AUX1 | el AUX1
AC-Oa
AUX1 L, AuXt
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Block diagram

0 1
0 2
Mana
ET 200S - M
|_| backplane bus
a interface 05
< module ' 0 6
[} '
5 - y
= ' {ANA o o
S | o8
s} '
24V |
P2 ™ ,
Figure 13-20 Block diagram of the 2A0 U High Feature
Technical specifications
Dimensions and weight Permissible potential
Dimensions W xH xD 15 x 81 x 52 difference
(mm) * Between Mana and the 75 VDC/60 VAC
. central grounding point
Weight Approx. 40
g _ npprox 778 (Uiso)
Data for specific modules Insulation tested 500 VDC
Supports clocked operation Yes Current consumption
Number of outputs 2 * From load voltage L+ Max. 130 mA
Length of cable Power dissipation of the Max. 2 W

module

Status, interrupts, diagnostics

® Shielded Max. 200 m
Voltages, currents, potentials
Rated load voltage L+ (from 24 VDC
the power module)
* Reverse polarity Yes
protection
Isolation
* Between the channels Yes
and backplane bus
* Between the channels Yes
and load voltage L+
* Between the channels No

ET 200S Distributed 1/0O System
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Diagnostic functions

* Group error display Red “SF” LED

* Diagnostic information ~ Possible

readable

Substitute values can be Yes, parameters can
applied be assigned
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Analog value generation Data for selecting an actuator
Resolution (including sign)  + 10 /16 bits Output range (rated value) +10V
110 5 V/14 bits TtosV
Conversion time (per Max. 1.0 ms Load impedance (in the
channel) rated range of the output)
Settling time ¢ For voltage Min. 1.0 kQ
outputs
* For resistive load 0.1 ms .
Capacitive load Max. 1 uF
* For capacitive load 0.5ms

Voltage output
® For inductive load 0.5ms

® Short-circuit protection  Yes
Suppression of interference, limits of error

¢ Short-circuit current Approx. 25 mA
Crosstalk between the > 60 dB o )
outputs Destruction limit against
voltages/currents applied

Operational limit +0,07% from outside
(in the entire temperature
range, with reference to the * \oltage at the outputsto Max. 15V
output, range) MaNA continuous; 75 V for

max. 1 s (pulse duty
Basic error limit (operational +0.03% factor 1:20)
limit at 25 °C with reference
to output range) ¢ Current Max. DC 50 mA
Temperature error (with +0.001%/K Connection of actuators
reference to the output * \oltage output
range) Two-conductor Possible, without
Linearity error (with +0.02% connection compensation of the
reference to the output line resistances
range) ;

Four-conductor Possible

Repeatability (in steady +0.01% connection

state at 25 °C with
reference to output range)

Output ripple (with +0.02%
reference to output range,
bandwidth 0 to 50 kHz)

ET 200S Distributed 1/0O System
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Analog Electronic Modules

13.19 2AO0 | Standard analog electronic module
(6ES7135-4GB00-0AB0)

Order number
6ES7135-4GB00-0ABO

Features
* 2 outputs for current output
* Output range:
— =20 mA, resolution 13 bits + sign
— 410 20 mA, resolution 13 bits

* Isolated from the load voltage L+

Terminal assignment

The following table indicates the terminal assignment of the 2A0 | Standard for the
different terminal modules:

Table 13-50 Terminal assignment of the 2A0 | Standard

View Terminal assignment Remarks

Channel 0: Terminals 1 to A4

TM-E15S24-A1 and 2A0 | Standard Channel 1: Terminals 5 to A
aa

Ql: Analog output current

CHo el CH1 Mana: Ground of the module
al, HU0s ql .
N Terminals 2 and 6 can be
n.c. [2[][Jg n.c. used for unneeded wires of
OO up to 30 VDC.
Mana SD D 7l Mana p

S
AUX1 (e.g. PE) 37714 AUX1 (e.g. PE)

ET 200S Distributed 1/0O System
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Table 13-50 Terminal assignment of the 2A0 | Standard, continued

View Terminal assignment Remarks
Channel 0: Terminals 1 to 4
] TM-E15S24-01 and 2A0 | Standard Channel 1: Terminals 5 to 8
00
Ql: Analog output current
CHo CH1 Mana: Ground of the module
S -
Qo |\oms A
QQ Terminals 2 and 6 and 4 and
n.c. |,[J[g N-C 8 can be used for unneeded
QQ wires of up to 30 VDC.
Mana 3 [ ]7 Mana
SN
n.c. [4][]g Nh.C
Channel 0: Terminals 1 to 3
(] TM-E15S823-01 and 2A0 | Standard Channel 1: Terminals 5 to 7
0o Ql: Analog output current
CHo CH1 Mana: Ground of the module
QO -
Qlo |19 Qh Terminals 2 and 6 can be
SIS used for unneeded wires of
n.c. |,(]e N-€ up to 30 VDC.
QO
Mana SD D7 Mana
Channel 0: Terminals 1 to A3
] TM-E15S26-A1 and 2A0 | Standard Channel 1: Terminals 5 to A7
00
Ql: Analog output current
CHoO CH1 Mana: Ground of the module
QO -
Qo ooy Qh
QQ Terminals 2 and 6 and 4 and
n.c. |, ][]g N-C 8 can be used for unneeded
QQ wires of up to 30 VDC.
Mana 3117 Mana
SN
n.c g ™¢
SO
AUX1 [Crn AUX
ASOa
AUX1 ;) AUX1
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Block diagram

— o 1
Mana
ET 200S -3
|| backplane bus
] interface mo- 1125
< dule -
[0) '
C '
I ' Mana
g | m—
m l
m .
24V .
P1 L+ Mana
P2 ™ ,

Figure 13-21 Block diagram of the 2A0 | Standard
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Technical specifications

Dimensions and weight

Dimensions
W XxHXxD (mm) 15x 81 x 52
Weight Approx. 40 g

Data for specific modules

Supports clocked operation No

Number of outputs 2

Length of cable

® Shielded Max. 200 m

Voltages, currents, potentials

Rated load voltage L+ (from 24 VDC
the power module)

* Reverse polarity Yes
protection

Isolation

* Between the channels Yes
and backplane bus

* Between the channels Yes

and load voltage
* Between the channels No

Permissible potential diffe-
rence

* Between Mpna and the 75 VDC/60 VAC
central grounding point
(Uiso)

Insulation tested 500 VDC

Current consumption

* From the power supply Max. 150 mA

L+

Power dissipation of the
module

Max. 2 W

Settling time
® For resistive load 0.1 ms
* For capacitive load 0.5ms
® Forinductive load 0.5ms
Substitute values can be Yes
applied

Suppression of interference, limits of error
Crosstalk between the out- min. -40dB
puts
Operational limit (in the en-  +£0.5%
tire temperature range, with
reference to the output
range)
Basic error limit (operational +0.3%
limit at 25 °C with reference
to output range)
Temperature error (withre-  +£0.01%/K
ference to the output range)
Linearity error (with refe- +0.02%
rence to the output range)
Repeatability +0.05%
(in steady state at 25 °C
with reference to output
range)
Output ripple (with refe- +0.02%

rence to output range,
bandwidth 0 to 50 kHz)

Data for selecting an actuator

Status, Interrupts, Diagnostics

Diagnostic functions
Red “SF” LED
Yes

* Group error

* Diagnostic functions
readable

Analog value generation

Resolution (including over- + 20 mA/13 bits +

range) sign
4 to 20 mA/13 bits
Cycle time Max. 1.5 ms

13-108

Output range (rated value)  +20 mA
41020 mA

Load resistance Max. 500 Q

® Forinductive load 1mH

* No-load voltage 18V

Destruction limit against

voltages/currents applied

from outside

* \oltage at the outputsto Max. 15V

ManA continuous; 75 V for
max. 1 s (pulse duty
factor 1:20)
® Current Max. DC 50 mA
Connection of actuators
* Two-conductor Yes
connection
*  Four-conductor No
connection

ET 200S Distributed 1/0O System
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13.20 2AO | High Feature analog electronic module
(6ES7135-4MB01-0ABO0)

Order number
B6ES7135-4MB01-0AB0

Features
* 2 outputs for current output
* Output range:
— =20 mA, resolution 15 bits + sign
— 410 20 mA, resolution 15 bits
* Isolated from the load voltage L+
* Supports clocked operation
— Minimum time for the clocked DP cycle (Tppmin): 3.75 ms

— Minimum conversion time of the output modules: (Twamin): 1.5 ms

Terminal assignment

The following table indicates the terminal assignment of the 2A0 | High Feature for
the different terminal modules:

Table 13-51 Terminal assignment of the 2A0 | High Feature

View Terminal assignment Remarks

Channel 0: Terminals 1 to A4

TM-E15S24-A1 and 2A0 | High Feature Channel 1: Terminals 5 6 AB
oo

Ql: Analog output current

CHo SIS CH1 Mana: Ground of the module
Qlp 110 Ql4
OO Terminals 2 and 6 can be
n.c. |2[1[Jg Nn.C. used for unneeded wires of
NN up to 30 VDC.

Mana |07 Mana

SO
AUX1 (e.g. PE) A4 AUX1 (e.g. PE)

ET 200S Distributed 1/0O System
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Table 13-51 Terminal assignment of the 2A0 | High Feature, continued

View Terminal assignment Remarks
Channel 0: Terminals 1 to 4
] TM-E15S24-01 and 2A0 | High Feature Channel 1: Terminals 5 to 8
00
Ql: Analog output current
CHO CH1 Mana: Ground of the module
S -
Qo |\oms A
NS Terminals 2 and 6 and 4 and
n.c. |,[J[g N-C 8 can be used for unneeded
QQ wires of up to 30 VDC.
Mana 3 [ ]7 Mana
SN
4 Jl]g
Channel 0: Terminals 1 to 3
/] TM-E15S523-01 and 2A0 | High Feature Channel 1: Terminals 5 to 7
0o Ql: Analog output current
CHO CH1 Mana: Ground of the module
QO -
Qlo |19 Qh Terminals 2 and 6 can be
SIS used for unneeded wires of
n.C g ™€ up to 30 VDC.
QO
Mana SD D7 Mana
Channel 0: Terminals 1 to A3
] TM-E15S26-A1 and 2A0 | High Feature Channel 1: Terminals 5 to A7
00
Ql: Analog output current
CHO CH1 Mana: Ground of the module
QO -
NS Terminals 2 and 6 and 4 and
n.C g NC 8 can be used for unneeded
QQ wires of up to 30 VDC.
Mana 3117 Mana
SN
n.c 4108 n.c
SO
AUX1 [Cre AUXI
ASOa
AUX1 ;) AUX1
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Block diagram

1 1 O 1
Mana
ET 200S ©3
|_| backplane bus
* X
a interface — o5
g module ' -]
c :
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g ! p——07
% 1
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24V
P1 L+ Mana
P2 ™ ,

Figure 13-22 Block diagram of the 2A0 | High Feature
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Technical specifications

Dimensions and weight

Dimensions
W XxHXxD (mm) 15x 81 x 52
Weight Approx. 40 g

Data for specific modules

Supports clocked operation Yes

Number of outputs 2
Length of cable
® Shielded Max. 200 m
Voltages, currents, potentials
Rated supply voltage of the 24 VDC
electronics L+
* Reverse polarity Yes
protection
Isolation
* Between the channels Yes
and backplane bus
* Between channels and Yes
power supply of the
electronics

* Between the channels No

Permissible potential
difference

* Between Mana and 75 VDC/60 VAC
Minternal (UISO)

Insulation tested 500 VDC

Current consumption

* From the power supply Max. 150 mA
L+

Power dissipation of the Max. 2 W

module

* For capacitive load 1.0 ms

® Forinductive load 0.5ms
Suppression of interference, limits of error

Crosstalk between the > 60 dB

outputs

Operational limit (in the +0.07%

entire temperature range,

with reference to the output

range)

Basic error limit (operational +0.03%

limit at 25 °C with reference
to output range)

Temperature error (with +0.001%/K
reference to the output
range)

Linearity error (with
reference to the output
range)

Repeatability

(in steady state at 25 °C
with reference to output
range)

Output ripple (with

reference to output range,
bandwidth 0 to 50 kHz)

+0.02%

+0.01%

+0.02%

Data for selecting an actuator

Status, interrupts, diagnostics

Diagnostic functions

* Group error display Red “SF” LED
* Diagnostic information  Yes
readable
Substitute values can be Yes, parameters can
applied be assigned

Analog value generation

+20 mA/16 bits
4 to 20 mA/15 bits

Resolution (including sign)

Conversion time (per Max. 1.0 ms
channel)

Settling time

® For resistive load 0.25ms

Output range (rated value)  +20 mA
41020 mA

Load impedance (in the

rated range of the output)

® For current outputs Max. 500 Q
For inductive load 1mH

Current output

* No-load voltage 18V

Destruction limit against

voltages/currents applied

from outside

* \oltage at the outputsto Max. 15V

ManA continuous; 75 V for
max. 1 s (pulse duty
factor 1:20)
® Current Max. DC 50 mA
Connection of actuators
Connection of actuators
® Current output
Two-conductor Possible

connection
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4 1Q-SENSE

Order number
6ES7138-4GA00-0ABO

Features
The 4 IQ-SENSE has the following features:

» Connection of sensors with IQ-SENSE®, photoelectric proximity switches: for
example, reflex sensors, diffuse sensors, and laser sensors.

* You can connect up to 4 sensors. Each sensor requires a two-wire cable.
* Excess gain and monitoring
» Parameterizable time functions, switching hysteresis, synchronization groups

» Sensitivity and distance values can be specified (IntelliTeach using the
“IQ-SENSE Opto” FB)

¢ Teach-in

* Module can be removed and inserted during operation (reboot the teach-in
using the “1Q-SENSE Opto” function block or the switch on the sensor)

* Sensors can be removed and inserted during operation (automatic
reparameterization)

» Supports sensors with alignment tool

* The 4 IQ-SENSE is a single-width (15 mm) electronic module that can be used
with the following terminal modules:

— TM-E15S24-01, TM-E15C24-01 and TM-E15N24-01
— TM-E15S26-A1, TM-E15C26-A1 and TM-E15N26-A1

Parameter assignment

You set the parameters for the 4 |Q-SENSE using the STEP 7 parameter
assignment software.

Configuration rules

With STEP 7 as of V5.1, ServicePack 3 | With STEP 7 as of V5.0, ServicePack 3 or
other configuration software

Contained in the hardware catalog of IM151-1 BASIC: DDB file SIEM80F3.GSx as
HWCONFIG. A DDB file is not required. of 09/02 (as of V1.0)

IM151-1 STANDARD: DDB file
SIEM806A.GSx as of 10/01 (as of V1.10)

IM151-1 FO STANDARD: DDB file
SIEM806B.GSx as of 10/01 (as of V1.5)

IM151-1 HIGH FEATURE: DDB file
SIR380E0.GSx as of 12/01 (as of V1.0)

ET 200S Distributed 1/0O System
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4 1Q-SENSE

141

Parameters

Table 14-1 Parameters for the 4 IQ-SENSE

Parameters for the 4 IQ-SENSE

Parameters

Value range

Default

Applicability

Group diagnosis

Disable
Enable

Disable

Module

Synchronization
group

A WO N =

Module

Sensor type

Reflex sensor
Diffuse sensor
Deactivated

Reflex sensor

Channel

Switching
hysteresis

5%
10 %
20 %
50 %

20 %

Channel

Time functions

None
Return delay
Pickup delay

Pickup and return
delay

Momentary impulse

None

Channel

Time value

5ms
10 ms
20 ms
50 ms
100 ms
200 ms
500 ms
1s

2s

5s
10s

5ms

Channel

Teach in — disable

Teach in with button
possible

Teach in with button
not possible

Teach in with button
possible

Channel

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09

14-3




4 1Q-SENSE

Note

Unused channels of the module must be deactivated otherwise the wire break
diagnosis will be reported.

Measurement type parameter: Deactivated

* All the diagnoses are suppressed.

¢ Sensitivity/distance values and circuit states are set to “0”.

* The sensor is switched off.

14.1.1 Group diagnosis parameter

If you enable group diagnosis, a queued diagnostic message is entered. See
Section 6.6.8 |(Channel-specific diagnosis.

14.1.2 Synchronization group parameter

Features

* Sensors of different modules of the 4 IQ-SENSE can affect one another with
scattered light, for example.

* To prevent this interference between adjacent sensors on different modules,
you can assign each module a separate synchronization group with this
parameter. Modules with different synchronization groups do not affect each
other.

* Itis not possible for sensors on the same module to affect one another.

ET 200S Distributed 1/0O System
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4 1Q-SENSE

Operating principle
The following figure illustrates how the synchronization group parameter works:

1 2 3 4 5 6 Slot
Interface
module PM a— /] |Q_SENSE )
. T ‘i' T ‘i’ T T ‘Ir -Ir
I I I I
| l1 |2 | 3 | 4 | 14— Parameters
| | | | | | ! Jl Synchronization
B | [ I | JI- group
LLIH IIJlIuL___
It is only possible for the sensors of the modules in
slots 2 and 6 to interfere with one another because
they are in the same synchronization group: group 1.

Figure 14-1  Synchronization group

Note

When you install sensors of the same synchronization group, you must ensure
that the minimum clearance is adhered to (see the sensor information leaflet) to

prevent any interference between the sensors.

ET 200S Distributed 1/0O System
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4 1Q-SENSE

14.1.3  Sensor type parameter

Features

You use this parameter to set the sensor type for each channel.
* Reflex sensor
* Diffuse sensor

* Deactivated

Diffuse sensor

Diffuse sensor Object
T : ' _ s Circuit state 0: No_ objec_t detected. In other
ransmitter words, the object is not in the path of the
Receiver ' beams. The receiver cannot see any light.

Circuit state 1: Object detected. In other
words, the object is in the path of the be-
ams. The receiver sees some light.

Transmitter' o
Receiver ' <

Figure 14-2 Diffuse sensor

Reflex sensor

Reflex sensor Object

: Circuit state 0: No object detected. In other
Transmitter ' words, the object is not in the path of the
Receiver ' beams. The receiver sees some light.

Transmitter ' _—

Receiver '

Figure 14-3 Reflex sensor

Circuit state 1: Object detected. In other
words, the object is in the path of the be-
ams. The receiver cannot see any light.

ET 200S Distributed 1/0O System
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4 1Q-SENSE

14.1.4 Switching hysteresis parameter

Features

Faults with the diffuse sensor or in the production process can result in signal
wobbles. The measured value then changes the switching threshold by 100 %
(object detected — object not detected). You can prevent this switching threshold
wobble using the switching hysteresis parameter. This will ensure a stable output
signal on the sensor.

You can parameterize 5%/10%/20%/50% for switching hysteresis.

Requirements

You can only set the switching hysteresis parameter for diffuse sensors with
background fadeout.

Operating principle

A .
Receiving level

Switching
threshold
100% - — — — Switching hysteresis
5%/10/20%/50%
4 Time t
T Switching output on the
sensor

Time t

Figure 14-4  Switching hysteresis parameter

ET 200S Distributed 1/0O System
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4 1Q-SENSE

14.1.5 Time functions and time value parameters

Features

Using these parameters you can customize the electronic module to suit your
application.

Operating principle

Time function | Circuit state Response
None T _‘
Default
(Defautt) 01| | u
i : — T
Return delay T T Do
0 +— ' : — —
N — L o —
Pickup delay ;L.\l Do AN B
ot— . . L
X 1 4 ! L | ! ! ! | _
Pickup and return LT ! v Lo
delay i i T o I ﬂL»
0 T—— | — —
it — —
Momentary im- < T T P
pulse [ ! v
0 +— : L
o Object detected T .
Circuit state on .
the sensor :
Object not detected  — - L L
T = time value parameter

Figure 14-5 Time value, time functions parameters

14.1.6 Teach in — disable parameter

Features

Using this parameter you can disable the teach-in key on the sensor.

ET 200S Distributed 1/0O System
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4 1Q-SENSE

14.2 Control and feedback interface (PIQ/PII)

You can configure the address space of the control and feedback interfaces of the
4 1Q-SENSE. You can choose between Standard and Enhanced.

Standard features
* The 4 1Q-SENSE occupies 4 bits in the feedback interface.

* You can evaluate the circuit state of each channel using the feedback interface.

Enhanced features

* The 4 IQ-SENSE occupies one byte in the control interface and one in the
feedback interface.

* You can use the control interface to specify the sensitivity and distance values
for each channel (IntelliTeach via “IQ-SENSE Opto” FB) and execute teach-in.

* You can use the feedback interface to evaluate the acquired sensitivity and
distance values (switching threshold) and the circuit state for each channel.

Prerequisites:

* You can use the “IQ-SENSE Opto” function block. The FB facilitates easy
access to the control and feedback interface.

* Please note that in this case PIl equals PIQ.

* You can download the function block and the relevant product information on
the Internet at| http://www.ad.siemens.de/csi_e/gsd.

Configuring the address space

Address With STEP 7 as of V5.1, With STEP 7 as of V4.02 or COM
Space ServicePack 3 PROFIBUS or other
configuration software

Standard In the hardware catalog of From the DDB file, choose
HWCONFIG, choose S 6ES7 138-4GA00-0ABO
41Q-SENSE Opto S. 1Q-SENSE Opto.

Enhanced In the hardware catalog of From the DDB file, choose
HWCONFIG, choose E 6ES7 138-4GA00-0ABO
41Q-SENSE Opto E. 1Q-SENSE Opto.

ET 200S Distributed 1/0O System
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4 1Q-SENSE

14.2.1

Feedback interface (Pll)

Standard

Table 14-2 Standard feedback interface

Address

Assignment

Byte 0

Bit 7:

unassigned

Bit 6:

Bit 5:

0( )
0 (unassigned)
0( )

unassigned

Bit 4:

0 (unassigned)

Bit 3:

Circuit state sensor on channel 3
1: Object detected
0: Object not detected

Bit 2:

Circuit state sensor on channel 2
1: Object detected
0: Object not detected

Bit 1:

Circuit state sensor on channel 1
1: Object detected
0: Object not detected

Bit O:

Circuit state sensor on channel 0
1: Object detected
0: Object not detected

14.2.2

Feedback interface (PIl)

Enhanced

Table 14-3 Enhanced feedback interface

Address Assignment Designation on
“IQ-SENSE Opto” FB
Byte 0 Bit 0: Circuit state sensor on channel 0 Q_CHo

1: Object detected
0: Object not detected

Bit 1 to bit 7:

Acquired sensitivity/distance values
on channel 0 by teach-in *

TEACH_VAL_OUT

14-10
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4 1Q-SENSE

Table 14-3 Enhanced feedback interface

1: Object detected
0: Object not detected

Address Assignment Designation on
“IQ-SENSE Opto” FB
Byte 1 Bit 0: Circuit state sensor on channel 1 Q_CH1

Bit 1 to bit 7:

Acquired sensitivity/distance values
on channel 1 by teach-in *

TEACH_VAL_OUT

Byte 2 Bit 0: Circuit state sensor on channel 2
1: Object detected
0: Object not detected

Q_CH2

Bit 1 to bit 7:

Acquired sensitivity/distance values
on channel 2 by teach-in *

TEACH_VAL_OUT

Byte 3 Bit 0: Circuit state sensor on channel 3
1: Object detected
0: Object not detected

Q_CHS3

Bit 1 to bit 7:

Acquired sensitivity/distance values
on channel 3 by teach-in *

TEACH_VAL_OUT

*  The current sensitivity/distance value is entered:
- After teach-in is completed on the sensor
- After teach-in is completed via the “IQ-SENSE Opto” FB

ET 200S Distributed 1/0O System
EWA-4NEB780602402-09
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4 1Q-SENSE

Control interface (PIQ)

Table 14-4 Enhanced control interface

Address

Assignment

Designation on
“IQ-SENSE Opto” FB

Byte 0

Specify sensitivity/distance value on
channel 0

Bit 0:

1: Transfer sensitivity/distance value to the
sensor on channel 0

(using rising edge)

0: Deactivated

Bit 1 to bit 7:

Sensitivity/distance value

on channel 0: 1 to 126 (depending on the
sensor)

Teach-in on the sensor on channel 0

Bit 0:

1: Start teach-in on the sensor on channel 0
(at the rising edge)

0: Deactivated

Bit 1 to bit 7: 0

WR_TEACH_VAL

TEACH_VAL_IN

START_TEACH

Byte 1

14-12

Specify sensitivity/distance value on
channel 1

Bit O:

1: Transfer sensitivity/distance value to the
sensor on channel 1

(using rising edge)

0: Deactivated

Bit 1 to bit 7:

Sensitivity/distance value

on channel 1: 1 to 126 (depending on the
sensor)

WR_TEACH_VAL

TEACH_VAL_IN

Teach-in on the sensor on channel 1

Bit 0:

1: Start teach-in on the sensor on channel 1
(at the rising edge)

0: Deactivated

Bit 1 to bit 7: 0

START_TEACH

ET 200S Distributed 1/0O System
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4 1Q-SENSE

Table 14-4 Enhanced control interface

Address

Assignment

Designation on
“IQ-SENSE Opto” FB

Byte 2

Specify sensitivity/distance value on
channel 2
* Bito:
1: Transfer sensitivity/distance value to the
sensor on channel 2
(using rising edge)
0: Deactivated
* Bit1tobit7:
Sensitivity/distance value
on channel 2: 1 to 126 (depending on the
sensor)

WR_TEACH_VAL

TEACH_VAL_IN

Teach-in on channel 2

* BitO:
1: Start teach-in on the sensor on channel 2
(at the rising edge)
0: Deactivated

e Bit1tobit7:0

START_TEACH

Byte 3

Specify sensitivity/distance value on
channel 3
* Bito:
1: Transfer sensitivity/distance value to the
sensor on channel 3
(using rising edge)
0: Deactivated
* Bit1tobit7:
Sensitivity/distance value
on channel 3: 1 to 126 (depending on the
sensor)

WR_TEACH_VAL

TEACH_VAL_IN

Teach-in on the sensor on channel 3

* BitoO:
1: Start teach-in on the sensor on channel 3
(at the rising edge)
0: Deactivated

e Bit1tobit7:0

START_TEACH

ET 200S Distributed 1/0O System
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4 1Q-SENSE

How it works: Specifying a sensitivity/distance value (IntelliTeach)

O
r

Normal operation
(valid sensitivity/
distance value)

l

Specify a sensitivity/distance
value (1 to 126)
on bit 1 to bit 7 in PIQ

Y

Transfer the sensitivity/di-
stance value to the sensor at
the rising edge on bit 0 in PIQ

Figure 14-6  How it works: Specifying a sensitivity/distance value (IntelliTeach)

ET 200S Distributed 1/0O System
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4 1Q-SENSE

How it works: Teach-in

©)

!

Normal operation

Y

7in PIQ

Specify value “0” on bit 1 to bit

Y

Start teach-in

PIQ

with the falling edge on bit 0 in

!

Teach-in is executed

Teach-in terminated
with the falling edge on
bit 0 in
PIQ

Teach-in error:
Acquired sensitivity/
distance value = 0
(bit 1 to bit 7 in the PII)

1st Option

l 2nd Option

Specify a new
sensitivity/distance
value (IntelliTeach)

Valid sensitivity/
distance value detected

No valid sensitivity/
distance value detected

Figure 14-7 How it works: Teach-in

ET 200S Distributed 1/0O System
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4 1Q-SENSE

14.3 Terminal assignment

The following table indicates the terminal assignment of the 4 1Q-SENSE for the
different terminal modules:

Table 14-5 Terminal assignment of the 4 IQ-SENSE

View Terminal assignment Remarks
Channel 0: Terminals 1
TM-E15S24-01 and 4 1Q-SENSE and 3
Channel 1: Terminals 5
CHoO - CH1 and 7
CH2 oo CH3 Channel 2: Terminals 2
QQ and 4
Mo+ |s[100s M1+ Channel 3: Terminals 6
M ) M Sensor and 8
2+ |, e 3+ -
Q8 | Sensor|
Mo- |5, M- -
OO
Mo_ Ms_
2 l[00g 3 - M, : Input signal“+”
M_: Input signal “-”
Channel 0: Terminals 1
TM-E15S26-A1 and 4 1Q-SENSE and 3
Channel 1: Terminals 5
0o and 7
CHoO oo | CH1 .
CH2 CH3 Channel 2: Terminals 2
QQ and 4
Mo, 1008 My, E Channel 3: Terminals 6
" S0 " Sensor and 8
2
* zggs 3 | Sensor|
Mo 1004 My - M, Input signal“+”
SN M_: Input signal “-”
Ma_ 410s M3 -~
ASOA
AUX1 |, e| AUX1
ASOA
AUX1 |7, AUXT
Note

* The connections to the sensors are protected against polarity reversal.
* The minimum conductor cross-section for the sensors is 0.25 mm?2
* The connecting cable for the sensors is described in Appendix A.

14-16
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4 1Q-SENSE

14.4 Block diagram
o 1
p Current 0 2
>ISZ limiting o 5
o ] o6
2
o —
o
X n 2 C
s} na o
S2¢e ¢
o C -
sV %— 8 g
Ggs <
Q€ MUX *—(
>
.>
32:( L
NN 3
4
7
L
P2 —* T supply
Figure 14-8 Block diagram of the 4 IQ-SENSE
ET 200S Distributed 1/0O System
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4 1Q-SENSE

14.5 Technical specifications

Dimensions and weight

Status, interrupts, diagnostics

Dimensions W xH x D (mm) 15x 81 x52
Weight Approx. 35 g

Data for specific modules
Number of inputs 4

Length of cable

¢ Unshielded Max. 50 m
® Shielded Max. 50 m
Voltages, currents, potentials

Rated supply voltage (from 24 VDC

the power module)

* Reverse polarity Yes
protection

Isolation

* Between the channels No

* Between the channels Yes

and backplane bus
Permissible potential diffe-

rence

* Between the different 75 VDC, 60 VAC
circuits

Insulation tested with 500 VDC

Current consumption

* From supply Max. 0.3 A
voltage

Power dissipation of the mo-  Typ. 0.85 W

dule

14-18

Status display Green LED per
channel

Diagnostic functions

® Group error Red “SF” LED

* Diagnostic information Yes

can be displayed

Data for selecting a sensor

Connectable sensors Photoelectric pro-
ximity switch with

IQ-SENSE

Response times

Cycle time Max. 3.24 ms

ET 200S Distributed 1/0O System
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RESERVE Modules 1 5

Order number
6ES7138-4AA00-0AA0 (installation width 15 mm)
6ES7138-4AA10-0AA0 (installation width 30 mm)

Features
The RESERVE module has the following characteristic features:
» Suitable for all TM-E terminal modules (installation widths 15 mm and 30 mm)

* Reserves a slot for any electronic module slot. Insert the RESERVE module in
the reserved slot of the ET 200S configuration.

Note

* The following applies with the IM 151 (6ES7151-1AA01-0ABO,
6ES7151-1AA02-0AB0), IM 151 FO (6ES7151-1AB00-0ABO,
6ES7151-1AB01-0AB0) and IM 151/ CPU (6ES7151-7AA00-0ABO0):

If you remove an electronic module from the ET 200S during operation and
insert a RESERVE module in its place, you must then switch the supply voltage
to the interface module OFF and ON.

* Note with the IM 151 (6ES7151-1AA00-0ABO):
The RESERVE module cannot be used in the ET 200S.

Parameter assignment (without option handling)

* In STEP 7 or COM PROFIBUS, parameterize the electronic module you want
to use for future applications, such as 4Dl DC High Feature on the slot of the
RESERVE module.

— Drag the module to the configuration table

— Set the parameters

ET 200S Distributed 1/0O System
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RESERVE Modules

e Parameterize the interface module as follows:

Parameters Setting

Operation at Preset <> Actual Enable
Configuration

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

— Digital input modules: 0
— Analog input modules: 7FFFy

— Function module: 0

Note
If you use RESERVE modules:

* The SF LED lights up on the interface module

* A channel-specific diagnosis and module status “10g: Wrong module” for the
RESERVE module slot.

You can find out about functionality and parameter assignment with option handling
in Section 3.8.

Terminal assignment

The RESERVE module has no connection to the terminals of the TM-E terminal
module. This enables you to fully wire the TM-E terminal module and prepare it for
the subsequent application.

Technical specifications

Dimensions and weight Status, interrupts, diagnostics
Dimensions Status display No
W>H XD (mm) 15x81x52 Diagnostic functions No
30x81x52
Weight Approx. 33 g
(installation width
15 mm)
Approx. 55 g
(installation width
30 mm)
Voltages, currents, potentials
Power dissipation of the Typ. 0.025 W
module

ET 200S Distributed 1/0O System
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Order Numbers

Introduction

You will find below the order numbers for the ET 200S distributed I/O system and
the PROFIBUS accessories that you may need to use with the ET 200S.

ET 200S Power Supply

Table A-1 ET 200S Power Supply

Designation Order number

ET 200S Power Supply, 1 unit 6ES7138-4JC00-0AA0

Interface module

Table A-2 Interface module order numbers

Designation Order number

IM151-1 BASIC interface module and terminating module, | 6ES7151-1CA00-0ABO
1 unit

IM151-1 STANDARD interface module and terminating 6ES7151-1AA03-0AB0O
module, 1 unit

IM151-1 FO STANDARD interface module and 6ES7151-1AB02-0AB0O
terminating module, 1 unit
IM151-1 HIGH FEATURE interface module and 6ES7151-1BA00-0ABO

terminating module, 1 unit

ET 200S Distributed 1/0O System
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Terminal modules

TM-P 15524-01

—

Explanation of the abbreviated designation

01: Uninterrupted AUX1 bus without a connection to the
terminals

A1: Uninterrupted AUX1 bus with a connection to the
terminals

AO: Interrupted AUX1 bus with a connection to the
terminals

Number of terminals (columns x rows)
S: Screw-type terminal

C: spring terminal

N: Fast Connect

Width in millimeters

P: Power module

E: Electronic module

Terminal module

Figure A-1

Explanation of the abbreviated designation

Table A-3 Terminal module order numbers

Designation

Order number

TM-P15S23-A1 (screw-type terminal), 1 unit

6ES7193-4CC20-0AA0

6ES7193-4CC30-0AA0

TM-P15C23-A1 (spring terminal), 1 unit
TM-P15N23-A1 (Fast Connect), 1 unit

6ES7193-4CC70-0AA0

TM-P15S23-A0 (screw-type terminal), 1 unit

6ES7193-4CD20-0AA0

TM-P15C23-A0

spring terminal), 1 unit

6ES7193-4CD30-0AA0

TM-P15N23-A0

(
(

Fast Connect), 1 unit

6ES7193-4CD70-0AA0

TM-P15S22-01 (screw-type terminal), 1 unit

6ES7193-4CE00-0AAQ

TM-P15C22-01 (spring terminal), 1 unit

6ES7193-4CE10-0AAQ

TM-P15N23-01 (Fast Connect), 1 unit

6ES7193-4CE60-0AAQ

TM-P30S44-A0 (screw-type terminal), 1 unit

6ES7193-4CK20-0AA0

TM-P30C44-A0 (spring terminal), 1 unit

6ES7193-4CK30-0AA0

TM-PF30S47-F1 (screw—type terminal), 1 unit

3RK1903-3AA00

TM-E15S26-A1 (screw-type terminal), 5 units

6ES7193-4CA00-0AAQ

TM-E15C26-A1 (spring terminal), 5 units

6ES7193-4CA50-0AA0

TM-E15S24-A1 (screw-type terminal), 5 units

6ES7193-4CA20-0AA0

TM-E15C24-A1 (spring terminal), 5 units

6ES7193-4CA30-0AA0

TM-E15N24-A1 (Fast Connect), 5 units

6ES7193-4CA70-0AAQ

A-2
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Table A-3 Terminal module order numbers, continued

Designation

Order number

TM-E15S24-01 (screw-type terminal), 5 units

6ES7193-4CB20-0AA0

TM-E15C24-01 (spring terminal), 5 units

6ES7193-4CB30-0AA0

TM-E15N24-01 (Fast Connect), 5 units

6ES7193-4CB70-0AA0

TM-E15S23-01 (screw-type terminal), 5 units

6ES7193-4CB00-0AAQ

TM-E15C23-01 (spring terminal), 5 units

6ES7193-4CB10-0AA0

TM-E15N23-01 (Fast Connect), 1 unit

6ES7193-4CB60-0AA0

TM-E15S24-AT (screw-type terminal), 5 units

6ES7193-CL20-0AA0

TM-E15C24-AT (spring terminal), 5 units

6ES7193-CL30-0AA0

TM-E30S44-01

—

screw-type terminal), 1 unit

6ES7193-4CG20-0AA0

TM-E30C44-01

—

spring terminal), 1 unit

6ES7193-4CG30-0AA0

TM-E30S46-A1

—

screw-type terminal), 1 unit

6ES7193-4CF40-0AA0

TM-E30C46-A1

—

spring terminal), 1 unit

6ES7193-4CF50-0AA0

Power modules

Table A-4 Power module order numbers

Designation

Order number

PM-E 24 VDC, 1 unit

6ES7138-4CA00-0AAQ

PM-E 24-48 VDC/24-230 VAC, 1 unit

6ES7138-4CB10-0AB0O

PM-E 24-48 VDC, 1 unit

6ES7138-4CA50-0AB0O

ET 200S Distributed 1/0O System
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Digital electronic modules

A-4

Table A-5 Digital electronic module order numbers

Designation

Order number

2Dl 24 VDC Standard, 5 units

6ES7131-4BB00-0AA0

4Dl 24 VDC Standard, 5 units

6ES7131-4BD00-0AA0

4Dl 24 VDC/SRC Standard, 5 units

6ES7131-4BD50-0AA0

2Dl 24 VDC High Feature, 5 units

6ES7131-4BB00-0ABO

4Dl 24 VDC High Feature, 5 units

6ES7131-4BD00-0AB0O

4Dl 24—-48 VUC High Feature, 5 units

6ES7131-4CD00-0ABO

4Dl NAMUR

6ES7131-4RD00-0ABO0

2Dl 120 VAC Standard, 5 units

6ES7131-4EB00-0ABO

2DI 230 VAC Standard, 5 units

6ES7131-4FB00-0ABO

2D0 24 VDC/0.5 A Standard, 5 units

6ES7132-4BB00-0AA0

4D0O 24 VDC/0.5 A Standard, 5 units

6ES7132-4BD00-0AA0

2D0 24 VDC/0.5 A High Feature, 5 units

6ES7132-4BB00-0ABO

2D0 24 VDC/2 A Standard, 5 units

6ES7132-4BB30-0AA0

4D0O 24 VDC/2 A Standard, 5 units

6ES7132-4BD30-0AA0

2D0 24 VDC/2 A High Feature, 5 units

6ES7132-4BB30-0ABO

2D0 24-230 VAC/2 A, 5 units

6ES7132-4FB00-0ABO

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

6ES7132-4HB00-0ABO

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

6ES7132-4HB10-0AB0O

4 |Q-SENSE, 5 units

6ES7138-4GA00-0ABO

ET 200S Distributed 1/0O System
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Analog electronic modules

Table A-6  Analog electronic module order numbers

Designation

Order number

2Al U Standard, 1 unit

6ES7134-4FB00-0ABO

2Al U High Feature, 1 unit

6ES7134-4L.B00-0ABO

2Al U High Speed, 1 unit

6ES7134-4FB51-0AB0O

2Al | 2WIRE Standard, 1 unit

6ES7134-4GB00-0ABO

2Al | 2WIRE High Speed, 1 unit

6ES7134-4GB51-0AB0

2Al | 4WIRE Standard, 1 unit

6ES7134-4GB10-0ABO

2Al | 2/4WIRE High Feature, 1 unit

6ES7134-4MB00-0ABO

2Al | 4WIRE High Speed, 1 unit

6ES7134-4GB61-0ABO

2Al RTD Standard, 1 unit

6ES7134-4JB50-0AB0O

2Al RTD High Feature, 1 unit

6ES7134-4NB50-0AB0O

2Al TC Standard, 1 unit

6ES7134-4JB00-0AB0O

2Al TC High Feature, 1 unit

6ES7134-4NB00-0ABO

2A0 U Standard, 1 unit

6ES7135-4FB00-0ABO

2A0 U High Feature, 1 unit

6ES7135-4L.B01-0ABO

2A0 | Standard, 1 unit

6ES7135-4GB00-0ABO

2A0 | High Feature, 1 unit

6ES7135-4MB01-0ABO

Process-related modules

Table A-7 Process-related module order numbers

Designation

Order number

1Count 24V/100kHz, 1 unit

6ES7138-4DA00-0AB0O

1Count 5V/500kHz, 1 unit

6ES7138-4DE00-0ABO

1 SSI, 1 unit

6ES7138-4DB00-0AB0O

1 STEP 5 V/204 kHz, 1 unit

6ES7138-4DC00-0ABO

2PULSE, 1 unit

6ES7138-4DD00-0ABO0

1POS INC/Digital

6ES7138-4DG00-0ABO

1POS SSI/Digital

6ES7138-4DH00-0ABO

1POS INC/Analog

6ES7138-4DJ00-0ABO

1POS INC/Analog

6ES7138-4DK00-0AB0O

1SI1 3964/ASCII serial interface module

6ES7138-4DF00-0ABO

1SI Modbus/USS serial interface module

6ES7138-4DF10-0ABO

ET 200S Distributed 1/0O System
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RESERVE modules

Table A-8 Reserve module order numbers

Designation

Order number

RESERVE (width 15 mm), 5 units

6ES7138-4AA00-0AA0

RESERVE (with 30 mm), 1 unit

6ES7138-4AA10-0AA0

ET 200S accessories

A-6

Table A-9 ET 200S accessories order numbers

Designation

Order number

Shield contact:

Shield contact element, 5 units
Power rail, 1 units at 1 m, 3x10 mm
Shield terminal, 5 units

Ground connection terminal

6ES7193-4GA00-0AAQ
8WA2 842
6ES7193-4GB00-0AA0
8WA2 868

DIN A4 labeling sheet, white, 10 units

6ES7193-4BA00-0AA0

DIN A4 labeling sheet, red, 10 units

6ES7193-4BD00-0AA0

DIN A4 labeling sheet, yellow, 10 units

6ES7193-4BB00-0AA0

DIN A4 labeling sheet, petrol, 10 units

6ES7193-4BH00-0AAQ

Color identification labels (10 strips each containing 20
items in each color)

*  White

* Red

* Yellow

* Yellow-green
®* Brown

* Blue

® Turquoise

6ES7193-4LA10-0AA0
6ES7193-4LD10-0AA0
6ES7193-4LB10-0AA0
6ES7193-4LC10-0AA0
6ES7193-4LG10-0AA0
6ES7193-4LF10-0AA0
6ES7193-4LH10-0AA0

Slot number labels, 10x (1 to 20), 200 units

8WAS8 861-0AB

Slot number labels, 5x (1 to 40), 200 units

8WAS8 861-0AC

Terminating module, 1 unit

6ES7193-4JA00-0AA0

ET 200S Distributed 1/0O System
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Network components for the ET 200

The table below lists all the network components for the ET 200 distributed 1/0O
system that you may require to use the ET 200S.

Table A-10 ET 200 network component order numbers

Designation

Order number

RS 485 repeater, PROFIBUS-DP, IP 20

6ES7972-0AA00-0XA0

PROFIBUS bus connector (12 Mbps)
* Anthracite (without programming port)
¢ Anthracite (with programming port)

6ES7972-0BA11-0XA0
6ES7972-0BB11-0XA0

Bus cable

®* Normal

® Drum cable

* Direct-buried cable

6XV1830-0EH10
6XV1830-3BH10
6XV1830-3AH10

Repeater adapter

6GK1510-1AA00

Active RS 485 terminating element

6ES7972-0DA00-0AA0

Optical link modules for glass fiber-optic cable

6GK1502-3AB10
6GK1502-4AB10

PROFIBUS connecting cable

6ES7901-4BD00-0XA0

Fiber-optic cable

* SIMATIC NET PROFIBUS plastic fiber-optic,
duplex core (50 m ring)

¢ SIMATIC NET PROFIBUS plastic fiber optic,
standard cable
Meterware
50 m ring
100 mring

¢ SIMATIC NET PROFIBUS PCF fiber optic,
standard cable
Various lengths from 50 m to 300 m

6XV1821-2AN50

6XV1821-0AH10
6XV1821-0AN50
6XV1821-0AT10

6XV1821-1Cxxx

Plugs for fiber-optic cable

* Package of 100 simplex plugs and
5 polishing sets

* Package of 50 plug adapters

6GK1901-0FB00-0AAQ

6ES7195-1BE00-0XA0Q

ET 200S Distributed 1/0O System
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Connecting cable for 4 IQ-SENSE electronic module

The following table contains the connecting cables for the sensors on the 4
IQ-SENSE electronic module. You will also find these connecting cables in the NS
BERO catalog (in the chapter on 3RX1 plug connections).

Table A-11 Connecting cable for 4 IQ-SENSE electronic module

PUR connecting cable 4 x 0.34 mm?2

Designation Order number
Cable box (M12) for screw-type attachment with 5 m 3RX1533
PUR connecting cable 3 x 0.34 mm?2
Cable box (M12) for screw-type attachment with 5 m 3RX1536

A-8
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STEP 7 and SIMATIC S7 manuals

To program and commission the ET 200S with STEP 7, you require one of the

following manuals.

Table A-12 STEP 7 and SIMATIC S7 manuals

Designation

Contents

S§7-300 Programmable Controller
documentation package consisting of:

Reference manual

— CPU data:
CPU 312 IFM to 318-2 DP

— CPU data:
CPU 31xC and CPU 31x
Manual
— CPU 31xC: Process-related functions
including CD with examples
Installation manual

— S7-300 Programmable Controller:
Hardware and Installation: CPU 312
IFM to 318-2 DP

— S7-300 Programmable Controller:
Hardware and Installation: CPU 31xC
and CPU 31x

Reference manual:

— S7-300 Programmable Controller
Module Specifications

Instruction list 312 IFM to 318-2 DP (can
also be ordered separately)

Instruction list CPU 31x C and CPU 31x
(can also be ordered separately)

Getting Started

Includes:

® Operating instructions and a
description of the functions and

technical specifications of the CPUs

¢ Description of the different
process-related functions

¢ Description of the configuration,
mounting, wiring, networking and
commissioning of an S7-300

® Functional descriptions and technical
specifications of the signal modules,
power supply modules and interface

modules

® List of the instruction set of CPUs and

their execution times List of

executable blocks and their execution

times

* Examples of different commissioning

steps leading up to a functional
application

ET 200S Distributed 1/0O System
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A-10

Table A-12 STEP 7 and SIMATIC S7 manuals, continued

Designation

Contents

S7 F Systems documentation package

Includes:

¢ Description of the tasks that have to
be executed to create and
commission a fail-safe S7 F Systems
system

S7 Distributed Safety documentation package

Includes:

¢ Description of the tasks that have to
be executed to create and
commission a fail-safe S7 Distributed
Safety system

S§7-400, M7-400 Programmable Controllers
Hardware and Installation

Among other things:

® Description of the PROFIBUS-DP
master interface in S7-400 and
M7-400

* Installing a PROFIBUS-DP network
®* RS 485 repeater

System Software for S7-300/400
Program Design
Programming Manual

Among other things:

Description of addressing and diagnostics
in SIMATIC S7

System Software for S7-300/400
System and Standard Functions
Reference Manual

Description of the SFCs in STEP 7

Description

SIMATIC NET PROFIBUS networks
laying of lines and cables (primarily)

ET 200S Distributed 1/0O System
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ET 200 manual in SIMATIC S5

To program and commission the ET 200S with STEP 7 and COM PROFIBUS, you

need the following manual.

Table A-13 STEP 7 and SIMATIC S7 manuals

Designation

Contents

ET 200 Distributed I/O System

Among other things:

Description of the IM308-C master interface
for S5-115U/H, S5-135U, and S5-155U/H

Description of the S5-95U with the
PROFIBUS-DP master interface

Description of the procedure for installing a
DP system and an FMS system with the
CP 5412 (A2) as master

Handling COM PROFIBUS
Working with the FB IM308C/FB 230

Technical Guide to PROFIBUS-DP with SIMATIC S7 and STEP 7

Table A-14 Technical Guide to PROFIBUS-DP and SIMATIC S7

Technical guide

Order numbers

Contents

S7)

Publicis MCD Verlag, 1998

Decentralizing with PROFIBUS-DP

— Aufbau, Projektierung und Einsatz
des PROFIBUS-DP mit SIMATIC S7
(Structure, Configuration, and Use of
the PROFIBUS-DP with the SIMATIC

Josef Weigmann, Gerhard Kilian

From booksellers:
ISBN 3-89578-074-X
From your Siemens

branch office:
A19100-L531-B714

Instruction manual for a
simple introduction to
the PROFIBUS-DP and
implementation of
automation tasks with
the PROFIBUS-DP and
SIMATIC S7.

Use of the
PROFIBUS-DP is
illustrated for the
SIMATIC S7 with a large
number of practical
examples.
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Dimension Drawings

Introduction

You will find below dimension drawings of the most important components of the

ET 200S.

Minimum clearances for installation, wiring, and ventilation

\J

35 mm
0
g PM|EM| EM| EM| PM | EM|EM | EM
0
20 mm
20 mm
o oo — | — — | — | — —
[
35 mm 1o
_/
[ 1O
15 mm
35 mm 15 mm

Figure B-1  Minimum clearances

ET 200S Distributed I/0O System
EWA-4NEB780602402-09

B-1




Interface module
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Figure B-2  Interface module dimension drawing
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Terminal modules (screw-type/spring terminals) with an electronic module
inserted

The dimensions of the terminal modules with the power module inserted are

identical.
o
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Figure B-3  Dimensioned drawing of terminal modules (screw-type/spring terminals) with
an electronic module inserted

ET 200S Distributed 1/0O System

EWA-4NEB780602402-09 B-3



66.5
[ =] =]

il Rail

support

157

90.5

EEEEEEED)

66.5

Rail
support

132

65.5

Figure B-4  Dimensioned drawing of terminal modules (screw-type/spring terminals) with
an electronic module inserted
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Figure B-5 Dimensioned drawing of terminal modules (screw-type/spring terminals) with
an electronic module inserted
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Figure B-6  Dimensioned drawing of a terminal module (screw-type terminal) with an
electronic module inserted

Terminal modules (Fast Connect) with an electronic module inserted

The dimensions of the terminal modules with the power module inserted are
identical.
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Figure B-7

Dimensioned drawing of terminal modules (Fast Connect) with an electronic
module inserted
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Figure B-8

Dimensioned drawing of terminal modules (Fast Connect) with an electronic

module inserted
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Figure B-10 Shield contact dimension drawing
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Address Space of the Input and Outputs of
the ET 200S

Address area of the modules

Table C-1 Inputs and outputs for the ET 200S
Module Address space of the Address space of the
inputs outputs
Without With Without With
grouping grouping) grouping grouping)
Power modules
With status byte (S)2) 1 byte —
With option handling (0)? | 8 bytes 8 bytes
With status byte and 9 bytes 9 bytes (9th byte not relevant)
option handling (SO)2)
Digital input modules 1 byte 2 bits (2DI) — —
4 bits (4DI)
Digital output modules — — 1 byte 2 bits (2DI)
4 bits (4DI)
Analog input modules 4 bytes — —
Analog output modules — — 4 bytes
1Count 24V/100kHz 8 bytes 8 bytes
1Count 5V/500kHz 8 bytes 8 bytes
1SSl 8 bytes 8 bytes
1SS fast 4 bytes —
1STEP 5V/204kHz 8 bytes 8 bytes
2PULSE 8 bytes 8 bytes
1POS INC/Digital 8 bytes 8 bytes
1POS SSI/Digital 8 bytes 8 bytes
1POS INC/Analog 8 bytes 8 bytes
1POS SSI/Analog 8 bytes 8 bytes
1S1 3964/ASCII serial 4/8 bytes 4/8 bytes
interface module
1SI Modbus/USS serial 4/8 bytes 4/8 bytes
interface module
4 1Q-SENSE (standard) 1 byte — —
4 |IQ-SENSE (Enhanced) | 4 bytes 4 bytes

ET 200S Distributed I/0O System
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Table C-1 Inputs and outputs for the ET 200S, continued
Module Address space of the Address space of the
inputs outputs
Without With Without With
grouping grouping) grouping grouping)
Direct-on-line starter 1 byte 4 bits 1 byte 4 bits
Reversing starter 1 byte 4 bits 1 byte 4 bits

1) See Section|6.1 (on configuring the ET 200S)
2) Additional optional entries you can select from the DBB file

Address area for option handling and status byte

C-2

You can control and monitor option handling, and evaluate the status byte of the
power module using the control (PIQ) and feedback interface (Pll).

The address range of the control (P1Q) and feedback interface (PIl) depends on
the configuration or selection of the corresponding entry in the configuration

software.

In STEP 7, HWCONFIG
or COM PROFIBUS or

Control interface

Control interface

other configuration PlI PIQ
software
Usual entry for the
power module
Endsin ...S EBx Status byte
, FBX Option ABX Option
Endsin..O : handling : handling
EBx+7 ABx+7
FBX Option ABX Option
: : handlin : handlin
Ends in ...SO EBx+7 "9 ABx+7 9
EBx+8 Statusbyte ||| ABx+8 Not applicable

ET 200S Distributed 1/0O System
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Option handling in PIQ/PII

QB/IB x

QB/IB x+1
QB/IB x+2
QB/IB x+3
QB/IB x+4
QB/IB x+5
QB/IB x+6
QB/IB x+7

PlQ: QB x to QB x+7

Slots 2 to 63 0:

Pll: : IB x to IB x+7
Slots 1 to 63 0:

765432 1 0 Bitno.
7|6(5]| 4/ 3] 2[1]*
15[14{13/12{11/10[ 9| 8
23[22/21|20[19/18|17/16
31[30| 29| 28| 27| 26| 25|24
39|38|37|36/35| 34/33|32
47(46|45| 44| 43/ 42/41|40
55|54|53|52| 51/ 5049/48
63]62|61|60(59 585756 * Not applicable

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

The RESERVE module or an incorrect module is on
the slot or a module has been removed.

The configured module is on the slot.

Status byte power modules

765 43 2 1 0 Bitno.

IB x+8 | | | | |0|0|0| |

power modules

Diagnostic bits of the

0: load voltage is present
1: Load voltage missing

1: sensor or load voltage is missing (present in all PM-E power
modules)

1: defective fuse (only in the case of the
PM-E 24-48 VDC/120-230 VAC)
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Response Times

Introduction

D

The figure below shows the different response times between the DP master and

the ET 200S.
DP master
CPU DP
inter-
face DP cycle
°
DP slave
ET 200S
< ET 200S >
M
Figure D-1  Response times between the DP master and the ET 200S

D.1 Response times at the DP master

You will find information on the response times in the manual for the DP master.
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D.2 Response times for the ET 200S

Calculating the response time as of IM151-1 BASIC, 6ES7151-1CA00-0ABO

The following formula enables you to make an approximate calculation of the
ET 200S response time:

Response time [us] = 156 - m +33 - do + 486 - ai + 374 - ao + 1633 - t + 934

Explanation of the parameters:

* m: Total number of all modules (power modules, digital electronic modules,
analog electronic modules, IQ-SENSE electronic modules, process-related
modules, and motor starters)

* do: Sum of all the digital output modules
* ai: Sum of all the analog input modules and 1SSl fast electronic modules
* ao: Sum of all the analog output modules

* t: Number of all process-related modules (except 1SSI fast)

Example of the calculation of the ET 200S response time as of IM151-1 BASIC
6ES7151-1CA00-0ABO

Slot

1 2 345 6 78 9 1011 12

0 S
n |9 ) g
< Qoo olal8 £
a |>AalQ al>s =
- | 3>]> >15l3 8
b |wld|d|D|gld|gY|8 2
5 =35|5/g|glg|e8E 8848~
= fld|ln|a a7 | T Q> o

m=12; do=2; ai=1; ao=1; t=0

Response time = 156 - m +33 - do + 486 - ai + 374 - ao + 1633 - t + 934
Response time =156 -12 +33-2 + 486-1 +374 -1 + 1633 - 0 + 934
Response time = 3732 ps

Figure D-2  Example setup for calculating the response time in the case of the IM151-1
BASIC

ET 200S Distributed 1/0O System
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Example of the calculation of the response time as of the IM151-1 STANDARD,
6ES7151-1AA01-0ABO, IM151-1 FO STANDARD

The following formula enables you to make an approximate calculation of the
ET 200S response time:

Response time [us]*=55-m +110-a + 400 -t + 190

* Bus length parameter > 1m: the response time is increased by an additional 40%.

Explanation of the parameters:

* m: Total number of all modules (power modules, digital electronic modules,
analog electronic modules, IQ-SENSE electronic modules, process-related
modules, and motor starters)

* a: Sum of all the analog electronic modules, 4 IQ-SENSE electronic modules,
and 1SS fast electronic modules

* t: Number of all process-related modules (except 1SSI fast)

Note

The formula specified applies to cyclic data transfer. The following prerequisites
must be fulfilled:

* No diagnoses are reported.

* No modules are removed and inserted.

Example for the calculation of the ET 200S response time as of the IM151-1
STANDARD, 6ES7151-1AA01-0ABO, IM151-1 FO STANDARD

Slot
1 2 345 6 7 8 91011 12 13 141516 17 18 19 20 21
)
E —
g [©] [©] g
©
Z |Aa Qlo a2 £
= 5818 | 858 >8832 2 :
< S “J‘,q—> »| oo =
[ PR > |« Jd 9T N9 0 (9}
- _ NEbA 8 NI | -
= w332 5359 6055  oloweloll 2
0 = =|=z —= o s Als S| D W o
z |E33|F/83 9352258 ERREB8E

m=21; a=3; t=1

Response time =55-m +110-a + 400 -t + 190
Response time =55-21 +110-3+400- 1 + 190
Response time = 2075 ps

Figure D-3  Example of the calculation of the response time in the case of the IM151-1
STANDARD, IM 151-1 FO STANDARD
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Calculation of the response time in the case of the IM151-1 HIGH FEATURE

When you calculate the ET 200S response time, you have to choose between 2
setup variants:

1.

If there are only power modules, digital electronic modules, and motor starters
in your ET 200S setup (exception: no motor starters; High Feature), the

following formula applies:

Response time [us] = response timep) + response timep|q + 1000*

Response timep; [us] =55 - m +130

Response timepq [us] = 10 - mgo +90

2.

If your ET 200S setup differs from no.1, the following formula applies:

Response time [us] = response timep) + response timep|q + 1000*

Response timep); [us] =55 - m +125 - ai + 175 - t +250

Response timep|q [us] = 10 - mgo +125 - @0 + 175 - 1 +130

Explanation of the parameters:

m: Total number of all modules (power modules, digital electronic modules,
analog electronic modules, IQ-SENSE electronic modules, process-related
modules, and motor starters)

Myo: Slot number of the last digital output module, 4 IQ-SENSE electronic
module, or motor starter in the ET 200S setup. You should place these modules
or motor starters on the front slots to improve the response time.

ai: Sum of all the analog input modules
ao: Sum of all the analog output modules
t: Number of all process-related modules

*: In the case of clocking, this value can be increased at configuration (settings
on the DP master system in HWCONFIG: equidistant DP cycle). Note: This
value (1000 us) must be included in the calculation even if you have not set
clocking.
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Example of the calculation of the ET 200S response time in the case of the
IM151-1 HIGH FEATURE

Slot

1 2 345 6 7 8 91011 12 13 141516 17
S
%800 8 [é) (_)(_)g
S5/>8|0 Qlel9|88>8a|8alalE
g2 S8 5555525 >>8
.—uJLu§§ Tl lg|T| AR ARARARA NS
Cow| Y A || Nl )N A8
=982 %28 s5z5a=a8c5oas
ggﬁggmmgvggmmavvvvv

=T

m=17; mge=6

Response timep); [us] =55 - m +130 =55 - 17 +130 = 1065 us
Response timep|q [us] = 10 - mgo +90 = 10 - 6 +90 = 150 us

Response time [us] = response timep) + response timep|q + 1000
Response time [us] = 1065 + 150 + 1000 = 2215 pus

Figure D-4  Example setup for the calculation of the ET 200S response time in the case of
the IM151-1 HIGH FEATURE

D.3 Response times for the digital input modules

Input delay

The response times of the digital input modules depend on the input delay. See the
technical specifications in Chapter 12.

D.4 Response times for the digital output modules

Output delay

The response times correspond to the output delay. See the technical
specifications in Chapter 11.
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D.5

Response times for analog input modules

Conversion time

Cycle time

D-6

The conversion time comprises the basic conversion time and the processing time
for the wire break monitoring diagnosis (see the technical specifications for the
2AI TC STANDARD in Section 13.15 and 2Al TC HIGH FEATURE, Section|13.16).

In integrative conversion processes, the integration time is included directly in the
conversion time.

The analog/digital conversion and the transfer of the digitized measured values to
memory or to the backplane bus take place sequentially. In other words, the analog
input channels are converted one after the other. The cycle time, that is, the time
until an analog output value is converted again, is the sum of the conversion times
of all the activated analog output channels of the analog input modules. You should
deactivate unused analog input channels during parameter assignment in order to
reduce the cycle time. The conversion and integration time for a deactivated
channel is 0.

Figure D-5 provides you with an overview of what makes up the cycle time for an
n-channel analog input module.

— -

Channel 0 conversion time

l > Cycle time
Channel 1 conversion time

Figure D-5  Cycle time of the analog input module
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D.6 Response times for analog output modules

Conversion time

The conversion time of the analog output channels comprises the time for the
transfer of the digitized output values from internal memory and the digital/analog
conversion.

Cycle time

The conversion of the analog output channels for the module takes place with a
processing time and sequentially with a conversion time for channels 0 and 1.

The cycle time, that is, the time until an analog output value is converted again, is
the sum of the conversion times of all the activated analog output channels and of
the processing time of the analog output module.

Figure D-6 provides you with an overview of what makes up the cycle time for an
analog output module.

Y N

Module processing time

l

Channel 0 conversion time > Cycle time

'

Channel 1 conversion time

| /

Figure D-6  Cycle time of the analog output module

Settling time

The settling time (t2 to t3) — that is, the time from the application of the converted
value until the specified value is obtained at the analog output — depends on the
load. A distinction must be drawn between resistive, capacitive, and inductive
loads.

ET 200S Distributed 1/0O System
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Response time

D.7

D.8

D-8

The response time (14 to t3) — that is, the time from the application of the digital
output values in internal memory until the specified value is obtained at the analog
output — is, in the most unfavorable case, the sum of the cycle time and the settling
time. The most unfavorable case is when the analog channel is converted shortly
before the transfer of a new output value and is not converted again until after the
conversion of the other channels (cycle time).

Figure D-7 shows the response time of an analog output channel.

L /7

‘ y

tz

ty 2 t3

tp = response time

tz = cycle time, corresponding to the processing time of the module
and the conversion time of the channel

tg = settling time
t1 = new digital value applied

t> = output value transferred and converted

t3 = specified output value obtained

Figure D-7  Response time of an analog output channel

Response times for a 4 IQ-SENSE electronic module

The response time of the 4 IQ-SENSE electronic module is specified as a cycle
time in the technical specifications.

Response times for process-related modules

The response times of the process-related modules are indicated as response time
or update rate in the technical specifications. See the ET 200S Process-Related
Functions manual
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Determining the Leakage Resistance of an
ET 200S Station

Ohmic resistance

When determining the leakage resistance for an ET 200S station (for a
ground-fault detector, for example), you must take into account the ohmic
resistance from the RC combination of each module:

Module Ohmic resistance from RC network
Interface module 10 MQ (-5%)
PM-E 24 VDC power module 10 MQ (-5%)
PM-E 24 VDC / 120/230 VAC power module —

Formula

You can use the following formula to calculate the leakage resistance of an
ET 200S station if you secure all the modules listed above with a single
ground-fault detector:

R _ RModul
ET200S — N

Reto00s Leakage resistance of the ET 200S station
Rmoque  Leakage resistance of a module

N Number of power/interface modules in the ET 200S station

Rimi1s1 = Rpm—g2avoc = Rwmoqu = 9,5 MQ

Rim 151 Leakage resistance of the IM151-1 interface module
RpmE24vDe  Leakage resistance of the PM-E 24 VDC power module

Figure E-1  Formula for determining the leakage resistance of an ET 200S station

If you secure the modules listed above in an ET 200S station with a number of
ground-fault detectors, you must obtain the leakage resistance for each
ground-fault detector.
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Example

An ET 200S configuration contains an IM151-1 STANDARD, two PM-E 24 VDC

power modules, and various input and output modules. The entire ET 200S station
is equipped with a single ground-fault detector:

9,5 MQ
Ret200s = 3 = 3,17 MQ

Figure E-2  Leakage resistance example
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Special Measures for Interference-Free F
Operation

Inductive voltages

Overvoltage occurs when sources of inductance are switched off. Examples of this
are relay coils and contactors.

Integrated overvoltage protection

The digital output modules of the ET 200S have an integrated overvoltage
protection device.

Additional overvoltage protection

Inductance can only be wired with additional overvoltage protection devices in the
following cases:

» |f digital output circuits can be switched off by additionally installed contacts,
such as relay contacts.

* If the inductance cannot be controlled by digital output modules.

Note: Find out from the supplier of the inductance what dimensions the overvoltage
protection device should have.

ET 200S Distributed 1/0O System
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Example

F-2

The following figure shows an output circuit that requires additional overvoltage
protection devices.

|O|O OXOREOXOR KOXORKOXOR K
[ L1 e D D D D Dy
I ‘:.‘H\H‘.:‘ S ‘:.'Hmi‘:ﬂumaa' B B
Contact in the output circuit
24VDC -
M Inductance requires a circuit
Z (see the following figures)
Figure F-1  Relay contact for emergency stop in the output circuit
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Wiring of DC-operated coils

DC-operated coils are wired with diodes and Zener diodes as illustrated in the
following figure.

With diode With Zener diode

1 A /]

Figure F-2  Wiring of DC-operated coils

A circuit with diodes/Zener diodes has the following features:
» Switching overvoltages can be completely avoided.
A Zener diode has higher circuit interruption voltage.
* Long switch-off delay (6 to 9 times longer than without a protective circuit).

A Zener diode switches off quicker than a diode circuit

Wiring of AC-operated coils

AC-operated coils are wired with varistors or RC elements as illustrated in the
figure.

With varistor With RC element

~ ~

A /]
L7

Figure F-3  Wiring of AC-operated coils

A circuit with a varistor has the following features:

* The amplitude of the switching overvoltage is limited but not dampened.
* The gradient of the overvoltage remains the same.

* The switch-off delay is short.

A circuit with RC elements has the following properties:

* The amplitude and gradient of the switching overvoltage are reduced.

* The switch-off delay is short.
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Glossary

Aggregate current

The sum of the currents of all the output channels of a digital output module.

AUX1 bus

Power modules permit you to connect additional potential (up to 230 VAC), which
you can apply by means of the AUX(iliary) bus. You can set the AUX(iliary) bus
individually as:

Backplane bus

The backplane bus is a serial data bus via which the IM151-1 interface
communicates with the electronic modules/motor starters, supplying them with the
required voltage. The connection between the individual modules is established by
means of the terminal modules.

Bus
A common transfer route connecting all notes and having two defined ends.

In the case of the ET 200, the bus is a two-wire or fiber-optic cable.

Bus connector

A physical connection between the bus nodes and the bus line.

Chassis ground

Chassis ground refers to all the interconnected inactive parts of a piece of
equipment that, even in the event of a fault, cannot carry voltage that is dangerous
to the touch.

Configuration

The systematic arrangement of the different ET 200S modules (setup)

Device database file

A device database file contains all the DP slave-specific properties. The format of
the DDB file is defined in IEC 61784-1:2002 Ed1 CP 3/1.

ET 200S Distributed I/0O System
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Diagnostics

Diagnostics involves the identification, localization, classification, display, and
further evaluation of errors, faults, and messages.

Diagnostics includes monitoring functions that run automatically while the system
is in operation. This increases the availability of systems by reducing setup times
and downtimes.

Direct-on-line starter

A direct-on-line starter is a — motor starter that switches a motor on or off directly.
It consists of a circuit breaker and a contactor.

Distributed 1/O systems

DP master

DP slave

These are input/output units that are not located in the base unit; instead, they are
distributed at some distance from the CPU. The following are examples of such
units:

» ET 200M, ET 200X, ET 200L, ET 200S

* DP/AS-i Link

» S5-95U with PROFIBUS-DP slave interface

» Other DP slaves from either Siemens or other vendors

The distributed 1/O systems are connected to the DP master by means of
PROFIBUS-DP.

A — master that complies with IEC 61784-1:2002 Ed1 CP 3/1 is known as a DP
master.

A — slave running on the PROFIBUS on the basis of the PROFIBUS-DP protocol
in accordance with IEC 61784-1:2002 Ed1 CP 3/1 is known as a DP slave.

DP standard

The DP standard is the bus protocol of the ET 200 distributed 1/O system in
accordance with |IEC 61784-1:2002 Ed1 CP 3/1.

Equipotential bonding

Glossary-2

Electrical connection (equipotential bonding conductor) that brings the exposed
conductive parts of electrical equipment and other conductive parts to the same or
approximately the same potential in order to prevent troublesome or dangerous
voltages arising between these parts.

ET 200S Distributed 1/0O System
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ET 200

The ET 200 distributed I/O system with the PROFIBUS-DP protocol enables
distributed 1/0O devices to be connected to a CPU or an appropriate DP master. A
feature of the ET 200 is its fast response times, since only a small amount of data
(bytes) is transferred.

The ET 200 is based on IEC 61784-1:2002 Ed1 CP 3/1.

The ET 200 works on the master/slave principle. Examples of DP masters are the
IM308-C master interface or the CPU 315-2 DP.

DP slaves can be the distributed 1/O devices ET 200M, ET 200X, ET 200L, or
ET 200S or DP slaves from Siemens or other vendors.

FREEZE
This is a control command of the DP master to a group of DP slaves.

When a DP slave receives the FREEZE control command, it freezes the current
status of the inputs and transfers them cyclically to the DP master.

After each subsequent FREEZE control command, the DP slave freezes the status
of the inputs again.

The input data is not transferred from the DP slave to the DP master again
cyclically until the DP master sends the UNFREEZE control command.

Ground

The conductive mass of earth, the electrical potential of which is equivalent to
zero. In the vicinity of grounding electrodes, the potential may not be zero. The
term “reference ground” is often used here.

Grounding

Grounding means connecting an electrically conductive part to a grounding
electrode by means of a grounding system.

Grouping

The opening of a new potential group by a power module. This permits the
individual grouping of the sensor and load supplies.

Hot swapping

This is the removal and insertion of modules during the operation of the ET 200S.

Isolated

In the case of isolated input/output modules, the reference potentials of the control
and load circuit are galvanically isolated — for example, by means of optical
isolators, relays, or transformers. Input/output circuits can be grouped.

ET 200S Distributed 1/0O System
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Master

When it has a token, a master can send data to and request data from other nodes
(= active participants). Examples of DP masters are the CPU 315-2 DP or the
IM308-C.

Motor starter (MS)

Motor starter is the generic term for — direct-on-line and — reversing starters. The
startup and direction of rotation of a motor are determined by motor starters.

Node

A device that can send, receive, or repeat data on the bus (for example, a DP
master, DP slave, or RS 485 repeater).

Non-isolated

In the case of non-isolated input/output modules, the reference potentials of the
control and load circuit are electrically connected.

Parameter assignment

Parameter assignment is the transfer of slave parameters from the DP master to
the DP slave.

PELV

Protective Extra Low Voltage = functional extra-low voltage with safety separation

Potential group

A group of electronic modules supplied by a power module.

Power buses (P1/ P2)

Two internal buses (P1 and P2) that supply the electronic modules with voltage.
The power buses are fed by the power module and connected by means of the
terminal modules.

Prewiring

The wiring of the terminal modules before the electronic modules are inserted.

ET 200S Distributed 1/0O System
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Process image

The process image is a component of the system memory of the DP master. The
signal states of the input modules are transferred to the process-image input area
at the beginning of the cyclic program. At the end of the cyclic program, the values
of the process-image output area are transferred to the DP slave as the signal
states.

Process-related modules

Modules that are equipped with technological functions, such as counting pulses,
positioning, and controlling stepping motor power units.

PROFIBUS

PROcess Fleld BUS, a German process and field bus standard defined in
IEC 61784-1:2002 Ed1 CP 3/1. It defines the functional, electrical, and mechanical
properties of a bit-serial field bus system.

PROFIBUS is available with the protocols DP (which stands for distributed
peripherals, that is, distributed or remote 1/0), FMS (which stands for field bus
message specification), PA (= process automation), or TF (= technology
functions).

PROFIBUS address

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

The PC/programming device has the PROFIBUS address “0”.

The PROFIBUS addresses 1 to 125 are permitted for the ET 2008 distributed 1/0
system.

Programmable controller

A programmable logic controller consisting of at least one CPU, various input and
output modules, and operator interfaces.

* A protective ground bar

* Additionally required voltage

Reference potential

Potential from which the voltages of the circuits involved can be observed and/or
measured.

Reversing starter

A reversing starter is a — motor starter that determines the direction of rotation of
a motor. It consists of a circuit breaker and two contactors.

ET 200S Distributed 1/0O System
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Segment

SELV

Slave

SSi

The bus line between two terminating resistors forms a segment. A segment
contains 0 to 32 — bus nodes. Segments can be interconnected by means of
RS 485 repeaters.

Safety Extra Low Voltage = safety extra-low voltage

A slave can only exchange data with a — master when requested by it to do so. By
slaves we mean, for example, all DP slaves such as ET 200X, ET 200M, ET 200S,
etc.

The positional information is transferred synchronously on the basis of the SSI
(synchronous serial interface) protocol. The SSI protocol is used with absolute
encoders.

Stationary wiring

SYNC

All the wiring-carrying elements (terminal modules) are mounted on a rail. The
power and electronic modules are inserted in the terminal modules.

This is a control command of the DP master to a group of DP slaves.

By means of the SYNC control command, the DP master causes the DP slave to
freeze the current statuses of the outputs. With the subsequent frames, the DP
slave stores the output data, but the statuses of the outputs remain unchanged.

After each new SYNC control command, the DP slave sets the outputs that it has
stored as output data. The outputs are not cyclically updated again until the DP
master sends the UNSYNC control command.

Terminating module

The ET 200S distributed I/O system is completed by the terminating module. If you
have not connected a terminating module, the ET 200S is not ready for operation.

Transmission rate

Glossary-6

The transmission rate of a data transfer is measured in bits transmitted per
second.

In the case of the ET 200S, transmission rates of 9.6 kbps to 12 Mbps are
possible.
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EWA-4NEB780602402-09



Index

Numbers

1Count 24V/100kHz, 6-16, 6-46

1Count 5V/500kHz, 6-17,/|6-46

1POS INC/Digital, 1POS SSI/Digital, 1POS
INC/Analog, 1POS SSl/Analog, 6-20, 6-47

1SSI, 6-18, 6-45

1STEP 5V/204kHz, 6-18, 6-46

24 VVDC supply,|5-3

2PULSE, 6-19,/6-47

4 |Q-SENSE, 6-22, 6-49, 14-1

A

Address space, 3-41, 6-4, C-1

Analog electronic module 2Al | 2/4WIRE High
Feature, 13-68
block diagram, 13-70
features, 13-68
technical specifications, 13-71
terminal assignment, 13-68

Analog electronic module 2Al | 2WIRE High
Speed, 13-60
block diagram, 13-62
features, 13-60
technical specifications, 13-63
terminal assignment, 13-60

Analog electronic module 2Al | 2WIRE
Standard, 13-56
block diagram, 13-58
features,| 13-56
technical specifications, 13-58
terminal assignment, 13-56

Analog electronic module 2Al | 4WIRE High
Speed, 13-72
block diagram, 13-74
features, 13-72
technical specifications, 13-74
terminal assignment, 13-73

Analog electronic module 2Al | 4WIRE
Standard, 13-64
block diagram, 13-66
features,| 13-64
technical specifications, 13-66
terminal assignment, 13-65

Analog electronic module 2Al RTD High
Feature, 13-80
technical specifications, 13-83
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Analog electronic module 2Al RTD Standard,
13-76
features| 13-76
technical specifications, 13-78
terminal assignment, 13-76
Analog electronic module 2AI TC High
Feature, 13-93
block diagram, 13-94
features, 13-93
technical specifications, 13-94
terminal assignment, 13-93
Analog electronic module 2Al TC Standard,
13-88
block diagram, 13-90
features, 13-88
technical specifications, 13-90
terminal assignment, 13-88
Analog electronic module 2Al U High Feature,
13-48
block diagram, 13-50
features, 13-48
technical specifications, 13-50
terminal assignment, 13-48
Analog electronic module 2Al U High Speed,
13-52
block diagram, 13-54
features, 13-52
technical specifications, 13-54
terminal assignment, 13-52
Analog electronic module 2Al U Standard,
13-44
block diagram, 13-46,13-78
features,| 13-44
technical specifications, 13-46
terminal assignment, 13-44
Analog electronic module 2A0 | High Feature,
13-109
block diagram, 13-111
features, 13-109
technical specifications| 13-112
terminal assignment, 13-109
Analog electronic module 2A0 | Standard,
13-105
block diagram, 13-107
features, 13-105
technical specifications, 13-108
terminal assignment, 13-105

Index-1



Index

Analog electronic module 2A0 U High Feature,
13-101
block diagram, 13-103
features,| 13-101
technical specifications, 13-103
terminal assignment, 13-102
Analog electronic module 2A0O U Standard,
13-97
block diagram, 13-99
features,| 13-97
technical specifications, 13-99
terminal assignment, 13-98
Analog electronic modules, 6-16, 13-1
Analog input module error types, 6-44
Analog input modules, 13-18
Analog output module error types, 6-45
Analog output modules, 13-19
Analog output modules in SIMATIC S7 format,
13-16
Analog value processing, 13-18
Analog value representation, 13-2
for resistance thermometers, 13-9,|13-10,
13-11
for thermocouples, 13-12,13-13/13-14,
13-15
Appendix, | F-1
Applicability, ii
Applications, 3-7,/3-9
Approval
FM, 7-4
shipbuilding, 7-4
AUX(iliary) bus (AUX1),/3-5

Behavior of the analog modules, 13-30
during operation,/ 13-30
in the event of problems, 13-30
Burst pulses,|7-6
Bus cable, 1-8

Cc

Calculation of the response time,|D-4
CE, mark of conformity, 7-2
Changes, to the manual, jiii
Changes to the manual, jiii
Changing the PROFIBUS address, 4-16
Channel-specific diagnosis, 6-39
Climatic environmental conditions, 7-8
Color identification labels,|1-8
Commissioning,|6-1,6-10

ET 200S, 2-1

requirements,|6-10

Index-2

Commissioning the ET 200S, 6-10

Compensation of the reference junction
temperature, 13-22

Components and protective measures, 5-4

Components of the ET 200S,|1-6

Configuration, 6-2, 6-4
ET 200S, 6-2

Configuration example, 6-8

Configuration examples of terminal modules for
electronic modules,| 3-21

Configuration examples of terminal modules for
power modules, 3-17

Configuration options, 3-1

Configuration options of the interface modules,
3-7

Connecting cable shields,|5-19

Connecting measuring sensors to analog
inputs, 13-19

Connecting the PROFIBUS-DP, 5-20, 5-23

Connecting the supply voltage, 5-20, 5-23

Connection, 13-18, 13-22

Connection to common potential, 3-5

Connector adapter, for IM151-1 FO
STANDARD,|5-22

Contents of the manual, v

Control interface,| 3-38

Conversion time, D-7

CSA, mark of conformity, 7-3

Cycle time,|D-6, D-7

D

Definition
of electromagnetic compatibility, 7-6
station status, 6-32
Degree of protection IP 20, 7-10
Device database file, 6-3
Diagnostics, |6-1,/6-26
Diagnostics using LEDs, 6-12
Digital electronic module 2DI 120 VAC
Standard, 12-41
block diagram, 12-43
features, 12-41
technical specifications, 12-44
terminal assignment, 12-41
Digital electronic module 2DI 230 VAC
Standard, 12-45
block diagram, 12-47
features, 12-45
technical specifications, 12-48
terminal assignment, 12-45
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Digital electronic module 2DI 24 VDC High
Feature, 12-21
block diagram, 12-23
technical specifications, 12-24
terminal assignment, 12-21
Digital electronic module 2DI 24 VDC
Standard, 12-9
block diagram, 12-11
technical specifications, 12-12
terminal assignment, 12-9
Digital electronic module 2Dl 24-48 VUC High
Feature, 12-29
block diagram, 12-31
features, 12-29
technical specifications, 12-32
terminal assignment, 12-29
Digital electronic module 2DO 24 VDC/0.5 A
High Feature, 12-49, 12-57
block diagram, 12-59
features, 12-57
technical specifications, 12-60
terminal assignment, 12-57
Digital electronic module 2DO 24 VDC/0.5 A
Standard
block diagram, 12-51
features, 12-49
technical specifications, 12-52
terminal assignment, 12-49
Digital electronic module 2DO 24 VDC/2 A
High Feature, 12-69
block diagram, 12-71
features, 12-69
technical specifications, 12-72
terminal assignment, 12-69
Digital electronic module 2DO 24 VDC/2 A
Standard, 12-61
block diagram, 12-63
features, 12-61
technical specifications, 12-64
terminal assignment, 12-61
Digital electronic module 2DO 24-230 VAC/2
A, 12-73
block diagram, 12-75
features, 12-73
technical specifications, 12-76
terminal assignment, 12-73
Digital electronic module 2RO NO 24-120
VDC/5 A, 24-230 VAC/5 A, 12-77
block diagram, 12-79
switching capacity and lifetime of the
contacts, 12-81
technical specifications, 12-80
terminal assignment, 12-78
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Digital electronic module 2RO NO/NC 2448
VDC/5 A 24-230 VAC/5 A, 12-82
terminal assignment, 12-82

Digital electronic module 2RO NO/NC 2448
VDC/5 A, 24-230 VAC/5 A
block diagram, 12-84
switching capacity and lifetime of the

contacts, 12-86
technical specifications, 12-85

Digital electronic module 4Dl 24 VDC High
Feature, 12-25
terminal assignment, 12-25

Digital electronic module 4DI 24 VDC
Standard, 12-13
terminal assignment, 12-13

Digital electronic module 4DI 24 VDC/SRC
Standard, 12-17
terminal assignment, 12-17

Digital electronic module 4Dl 24 VDC High
Feature
block diagram, 12-27
technical specifications, 12-28

Digital electronic module 4Dl 24 VDC Standard
block diagram, 12-15
technical specifications,| 12-16

Digital electronic module 4DI 24 VDC/SRC
Standard
block diagram, 12-19
technical specifications, 12-20

Digital electronic module 4DI NAMUR, 12-33
block diagram, 12-36
features, 12-33
technical specifications, 12-37
terminal assignment, 12-33

Digital electronic module 4DO 24 VDC/0.5 A
High Feature, 12-53

Digital electronic module 4DO 24 VDC/0.5 A
Standard
block diagram, 12-55
features, 12-53
technical specifications, 12-56
terminal assignment, 12-53

Digital electronic module 4DO 24 VDC/2 A
Standard, 12-65
block diagram, 12-67
features, 12-65
technical specifications, 12-68
terminal assignment, 12-65

Digital electronic module error types, 6-42

Digital electronic modules,|6-15,/12-1

Digital input modules, 6-4

Digital output modules, 6-4

Dimension drawings, B-1

Index-3



Index

Distributed 1/O system — ET 200S, 1-12
Distributed 1/0O system — ET 200S
area of application, 1-4
definition, 1-4
terminal and electronic modules,|1-4
view of,|1-5
Distributed 1/O systems — area of application,
1-2
Documentation package, v
DP master, 1-2
DP slave, 1-2

E

Electromagnetic compatibility, 7-6
Electronic module,|1-7,/3-9,/5-27
changing type, 5-27
replacing, 5-27
Electronic modules, 3-12,/5-24,/5-26, 5-27,
5-28,/10-2
identifying, 5-24
inserting, 5-24
removing,|5-26
removing and inserting during operation,
5-28
Electronic modules and applications, 3-9
Electrostatic discharge,|7-6
EMC,|7-6
Emergency stop devices, 5-2
Emission of radio interference, 7-7
ET 200S, 5-4, 5-5,/5-6,/5-8
electrical design,|5-8
features and benefits, 1-8
operating on a grounded supply,|5-4
overall configuration, 5-6
with grounded reference potential, 5-5
ET 200S Power Supply, 6-12,|8-1
features, 8-1
interface module,|A-1
order number, 8-1
status and error displays, 6-12
terminal assignment,|8-2
ET 200S, 6-2,6-10
configuring,|6-2
Example configuration of a fiber-optic cable
network with the IM151-1 FO STANDARD,
3-8
Examples of ET 200S setups, 3-2
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F

FB192, 6-28

Feedback interface,| 3-39

Fiber-optic cable, order number, A-7
Fiber-optic cable duplex line, 1-8
Fiber-optic cable, bending radius, 5-22
Finely-graduated modular system, 3-2
FM, approval, 7-4

Four-wire measuring transducers, 13-21
Fundamentals, 13-18

G

General rules,|5-2

General technical specifications,|7-1
Grounded supply,|5-4

Guide, to the manual, vi

Identification for Australia, 7-4

IEC 204, 5-2

IEC 61131, 7-4

IEC 61784-1:2002 Ed1 CP 3/1,/1-3

IM151-1 BASIC/IM151-1 STANDARD/IM151-1
FO STANDARD/IM151-1 HIGH FEATURE,
6-13
status and error displays, 6-13

IM151-1 FO STANDARD, connector adapter,
5-22

Installation, 4-1, 4-4, 4-10, 4-11, 4-12,/4-13
color identification labels, 4-13
interface module, 4-4
shield contact, 4-11, 4-12
slot number labels, 4-13
terminating module, 4-10

Installation measurements,|4-3

Installation position, 4-2

Installation rules, 4-2

Installing simplex connectors, 5-22

Insulation testing, 7-10

Integrating the device database file in the
configuration software,|6-3

Interface module, 3-7

Interface module IM151-1,/1-6

Interface module IM151-1 BASIC, 9-7,/9-8
block diagram,|9-8
parameters, 9-1
technical specifications, 9-9
terminal assignment,|9-8
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Interface module IM151-1 FO STANDARD,
9-13,/9-14
block diagram,|9-14
technical specifications, 9-15
terminal assignment,|9-14
Interface module IM151-1 HIGH FEATURE,
9-16,/9-17
block diagram,/9-17
parameters,|9-2
technical specifications, 9-18
Interface module IM151-1 STANDARD,|9-10,
9-11
block diagram, 9-11
technical specifications, 9-12
terminal assignment, 9-11
Interface modules, 9-1
Interface modules and applications, 3-7
Interface modules IM151-1 STANDARD and
IM151-1 FO STANDARD, parameters, 9-2
Interference frequency suppression, 13-42
Isolated measuring sensors, 13-20
Isolation, 5-8

L

Labeling sheet, 1-8

Leakage resistance, E-1

Length of the diagnostic message frame,| 6-27
Lines for analog signals, 13-18

Manual, purpose, iii
Manual package, 1-12
Manuals, other, \vi
Manufacturer ID, 6-34
Mark of conformity
CE,|7-2
CSA, 7-3
Master PROFIBUS address, 6-34
Maximum configuration,| 3-40
Measured-value resolution, 13-4

Measuring ranges of the analog input modules

in SIMATIC S7 format, 13-5
Measuring ranges with SIMATIC S7, 13-4
Measuring sensors, 13-18
Mechanical environmental conditions,|7-9
Minimum clearances, 4-4
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Minimum clearances for installation, wiring,
and ventilation,| B-1
interface module, B-2
shield contact, B-9
terminal modules with an electronic module
inserted, B-3, B-6
terminating module, B-9
Module diagnosis, 6-35
Module status,|6-36
Motor Starter — ET 200S, 1-12
Motor starters, 6-4

N

No grouping, 6-9
Non-isolated measuring sensors, 13-21

(o)

Option handling, 3-32
features, 3-32
how it works, 3-33
parameter assignment, 3-36
prerequisites,| 3-34
Options, 6-27
controlling, 3-38
monitoring, 3-38
Order numbers,|A-1
analog electronic modules,|A-5
digital electronic modules, A-4
ET|200 manual in SIMATIC S5, A-11
ET 200S accessories, A-6
interface module,|A-1
network components for the ET 200, A-7
power modules,|A-3
process-related modules, A-5
RESERVE modules,|A-6
STEP 7 and SIMATIC S7 manuals, A-9
technical guide to PROFIBUS-DP with
SIMATIC S7 and STEP 7 A-11
terminal modules, A-2
Order numbers for the brief guide, 2-2
Oscillations, 7-9
Output ranges, 13-16
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P

Parameter assignment of the reference
junction, 13-26
Parameter length in bytes, 3-40
Parameters,|9-1, 11-1
for 4DI NAMUR, 12-4
for analog electronic modules, 13-32
for digital electronic modules, 12-3
for digital input modules, 12-3
for digital output modules,| 12-5
for power modules, 11-1
interface module IM151-1 BASIC,|9-1
interface module IM151-1 HIGH FEATURE,
9-2
interface modules IM151-1 STANDARD and
IM151-1 FO STANDARD, 9-2
PIlI,| 3-39
PIQ, 3-38
Placement and connection to common
potential, 3-5
Placement and connection to common
potential of power modules, 3-5
Plug adapters, order number, A-7
PM-E 24—48 VDC/120-230 VAC, 3-15
PM-E 24 VDC, 3-15
Pollution severity,| 7-10
Potential group,|3-5
Potentials of the ET 200S, 5-8
Power module,|1-7
Power module error types, 6-42
Power module PM-E 24—48 VDC, 24-230
VAC, 11-11
block diagram, 11-13
features,) 11-11
technical specifications, 11-14
terminal assignment, 11-12
Power module PM-E 24 VDC
block diagram, 11-5
features, 11-3
technical specifications, 11-6
terminal assignment, 11-4
Power module PM-E 24 VDC, 11-3
Power module PM-E 24-28 VDC, features,
11-7
Power module PM-E 24-48 VDC| 11-7
block diagram, 11-9
technical specifications, 11-10
terminal assignment, 11-8
Power modules, 3-12, 6-15, 10-2,/11-1
Power supply, 1-6, 3-4
Prewiring, 5-1
Process-Related Functions — ET 200S, 1-12
PROFIBUS standard, 7-4
PROFIBUS-DP,|1-2,/1-3
devices,|1-3
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PROFIBUS-DP network, structure,|1-3

Protection against outside electrical influences,
5-3

Pulse-shaped interference, 7-6

R

Rail, 1-6, 4-2
Rated voltage, 7-11
Reading out the diagnosis, 6-27
Reading the diagnosis,|6-27
Recognition, UL,|7-3
Regulations, 5-2
Removing and inserting electronic modules,
5-28
Removing the code element, 5-27
Repetitive shock,|7-9
Replacing the terminal box on the terminal
module,|4-8
Required level of knowledge, |iii
RESERVE, technical specifications, 15-2
RESERVE modules,| 15-1
use of,|3-35
Response time, D-8
Response times,|D-1
4 1Q-SENSE,|D-8
analog input modules, D-6
analog output modules, D-7
digital input modules, D-5
digital output modules, D-5
DP master, D-1
for the ET 200S, D-2
process-related modules, D-8
Rules for fiber-optic cable network, 3-8

S

Safe electrical isolation, 5-4

Safety class,|7-10

Scope, of the manual, i

Selecting terminal modules for electronic
modules, 3-20

Selecting terminal modules for power modules,
3-16

Self-coding, 5-24

Serial interface module 1SI 3964/ASCII, 6-48

Serial interface module 1SI 3964/ASCII, 1SI
Modbus/USS, 6-21

Setting the PROFIBUS address, 4-15

Settling time, D-7

SFC13, 6-29

Shield contact, 1-8,/13-31

Shipbuilding, approval, 7-4

Shipping conditions, 7-6
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Shock, 7-9
Simplex plug, order number, A-7
Sine-shaped interference, 7-6
Slave diagnosis, 6-26,//6-30
Slot number labels, 1-8
Smoothing, 13-41
Software requirements, 6-10
Specific applications, 5-2
Standards, certificates and approvals,|7-2
Standards, certificates, and approvals,|7-2
Startup,|6-10
Startup of the ET 200S, 6-11
Startup of the system after specific events,|5-2
Station statuses|1 to 3, 6-32
Status and error displays,|6-12, 6-13
ET 200S Power Supply, 6-12
IM151-1 BASIC/IM151-1
STANDARD/IM151-1 FO
STANDARD/IM151-1 HIGH FEATURE,
6-13
STEP 5,/6-26
STEP 7, 6-26
STEP 5 user program, 6-28
STEP 7,/6-2
Storage conditions, 7-6
Structure,|6-30
Structure of station status 1, 6-32
Structure of station status 2, 6-33
Structure of station status 3, 6-33

T

Technical specifications
climatic environmental conditions, 7-8
electromagnetic compatibility, 7-6
mechanical environmental conditions, 7-8
PS ET 200S, 8-3
shipping and storage conditions, 7-6
Temperature, 7-7
Terminal module,|1-7,5-10, 5-11,5-12
wiring with Fast Connect, 5-12
wiring with screw-type terminals, 5-10
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SIEMENS

Product Information for the

ET 200S Distributed I/O System manual, version 07/2003

Introduction

This product information document describes the corrections and additions to the
ET 200S manual (part of the ET 200S documentation package with the order
number 6ES7151-1AA00-8BA0).

Configuration of the IM 151-1 STANDARD interface module
(6ES7151-1AA03-0AB0)

Configuration rules
With STEP 7 as of V5.2 Service Pack 1 With STEP 7 as of V4.02 or COM
and HW update ET 200S IM151-1 PROFIBUS or other configuration
STANDARD software
Contained in the hardware catalog of DDB file as of 07/03 SI02806A.GSx
HWCONFIG. A DDB file is not required. (as of V1.0)

Configuration of the IM 151-1 FO STANDARD interface module
(6ES7151-1AB02-0AB0)

Configuration rules
With STEP 7 as of V5.2 Service Pack 1 With STEP 7 as of V4.02 or COM
and HW update ET 200S IM151-1 FO PROFIBUS or other configuration
software
Contained in the hardware catalog of DDB file as of 07/03 S102806B.GSx
HWCONFIG. A DDB file is not required. (as of V1.0)

Configuration of the PM-E 24-48 VDC power module (6ES7138-4CA50-0AB0)

Configuration rules

With STEP 7 as of V5.2 Service With STEP 7 as of V4.02 or COM PROFIBUS or

Pack 1 and HW update other configuration software
ET 200S PM-E 24-48 VDC
Contained in the hardware IM 151-1 STANDARD: DDB file as of 07/03
catalog of HWCONFIG. S102806A.GSx (as of V1.0)
A DDB file is not required. IM 151-1 FO STANDARD: DDB file as of 07/03

S102806B.GSx (as of V1.0)

IM 151-1 HIGH FEATURE: DDB file as of 07/03
SI0180E0.GSx (as of V1.2)

IM 151-1 BASIC: DDB file as of 07/03 SIEM80F3.GSx
(as of V1.1)

Copyright 2003 by Siemens AG
A5E00060322-10



Configuration of the 4DI NAMUR electronic module (6ES7131-4RD00-0ABO0)

Configuration rules
With STEP 7 as of V5.2 With STEP 7 as of V4.02 or COM PROFIBUS or other
Service Pack 1 configuration software
Contained in the hardware | IM 151-1 STANDARD: DDB file as of 07/03 SIEM806A.GSx
catalog of HWCONFIG. A | (as of V1.13) or SI02806A.GSx (as of V1.0)

DDB file is not required.  ['\\1 1511 FO STANDARD: DDB file as of 07/03 SIEM806B.GSx
(as of V1.8) or S102806B.GSx (as of V1.0)

IM 151-1 HIGH FEATURE: DDB file as of 07/03 SI0180E0.GSx
(as of V1.2)

IM 151-1 BASIC: DDB file as of 07/03 SIEM80F3.GSx
(as of V1.1)

Restrictions that apply to the 2PULSE electronic module (6ES7138-4DD00-0ABO)

Note
The following restrictions apply to the 2PULSE module used with the IM151-7
CPU, IM151-1 HIGH FEATURE and IM 151-1 BASIC:

¢ Configuration is only possible in the IM 151-7 CPU as of STEP 7 V5.1, Service
Pack 1 and Hotfix 1.

¢ You cannot enable the group diagnosis parameter in the configuration if you
use the 2PULSE module.

Maximum cable lengths in the case of the

1POS INC/DIGITAL electronic module (6ES7138-4DG00-0ABO)
1POS INC/ANALOG electronic module (6ES7138-4DJ00-0ABO)
1POS SSI/ANALOG electronic module (6ES7138-4DK00-0ABO)

Electronic module Order number Maximum cable lengths
1PoslInc/Digital 6ES7138-4DG00-0ABO Sensor signals: max. 50 m shielded
1PosInc/Analog 6ES7138-4DJ00-0ABO Sensor signals: max. 50 m shielded

Analog output:  max. 100 m shielded

1POS SSli/Analog 6ES7138-4DK00-0AB0O Analog output:  max. 100 m shielded

Product Information for the ET 200S Distributed 1/0O System Manual, version 07/2003
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