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Safety Guidelines
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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

indicates that death, severe personal injury or substantial property damage will result if proper precautions are
not taken.

Warning

indicates that death, severe personal injury or substantial property damage may result if proper precautions
are not taken.

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.

Qualified Personnel

Only qualified personnel should be allowed to install and work on this equipment. Qualified persons are de-
fined 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

/N

Trademarks

Note the following:

Warning

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.

SIMATIC®, SIMATIC HMI® and SIMATIC NET® are registered trademarks of SIEMENS AG.
DeviceNet™ is a trademark of Open DeviceNet Vendor Association, Inc.
SST™ is a trademark of Woodhead Software and Electronics

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

Copyright © Siemens AG 2004 All rights reserved Disclaim of Liability

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. corrections included in subsequent editions. Suggestions for
. improvement are welcomed.

Siemens AG

Bereich Automation and Drives

Geschaeftsgebiet Industrial Automation Systems © Siemens AG 2003, 2004

Postfach 4848, D-90327 Nuernberg Technical data subject to change.

Siemens Aktiengesellschaft 2810145-0004

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
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Purpose of the Manual

The information in this manual is intended to enable you to operate the ET 200S
Distributed I/O System on DeviceNet as a 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 5136-DNS-200S DeviceNet Slave Adapter module and 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.

DeviceNet ET 200S Distributed 1/0 System
2810145-0004 n
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Certification

The 5136-DNS-200S DeviceNet Adapter complies with DeviceNet Specification
Volume |, Release 2.0 and Volume II, Release 2.0.

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

The 5136-DNS-200S DeviceNet Adapter complies with DeviceNet Specification
Volume |, Release 2.0 and Volume II, Release 2.0.

See Section 7.1 Standards, certificates and approvals

. DeviceNet ET 200S Distributed 1/0 System
v 2810145-0004
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Position in the Information Landscape
The following list shows a summary of the documentation packages or manuals for

the ET 200S:
SIMATIC ET 200S motor ET 200S
starter Process-Related
Functions
6ES7151-1AA10-8xA0Q’ 6ES7151-1AC00-8xA0Q’
® Installing and wiring ® 1Count 24V/100kHz
motor starters *  1Count 5V/500kHz
® Commissioning and e 4s3|
diagnostics for motor starters
. e ® 2PULSE
® Technical specifications
of motor starters
® Order numbers for motor starters
ET 200S Positioning ET 200S serial interfaces
and modules
6ES7151-1AD00-8xA0' 6ES7151-1AE00-8xA0"
¢ EMI1STEP *  1S13964/ASCII
SV/204kHz *  1SIMODBUS/USS
® 1POS INC/Digital
®* 1POS SSI/Digital
® 1POS INC/Analog
® 1POS SSl/Analog
T x = language designation for order numbers
The documentation packages or manuals can only be ordered in German and English. In addition, French, Spanish and
ltalian are available in the Internet (see Service & Support in the Internet)

DeviceNet ET 200S Distributed 1/0 System
2810145-0004 \Y
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Guide
You can quickly access specific information in the manual by using the following aids:
* At the start of the manual you will find a complete table of contents and a list of the
diagrams and tables that appear in the manual.
* An overview of the contents of each section is provided in the left-hand column on
each page of each chapter.
* Following the appendices, you will find a glossary in which important technical
terms used in the manual are defined.
* At the end of the manual you will find a comprehensive index enabling rapid
access to the information you are looking for.
* Language identification for the order numbers of the manuals, for example,
6ES7151-1AA10-8xA0
x is for : A = German,
B = English
Special note

In addition to this manual, you will also need the manual for the master.

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 environmentally-friendly manner.

. DeviceNet ET 200S Distributed 1/0 System
Vi 2810145-0004
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Technical Support for the SST 5136-DNS-200S DeviceNet Slave Adapter

Technical support is available during regular business hours by telephone, fax, or
e-mail from any Woodhead Software and Electronics office, or their website at
www.woodhead.com.

Americas

Canada:

Tel: 519-725-5136

Fax: 519-725-1515

E-mail: Supportna@Woodhead.com

Europe

France:

Tel: 33-2-32-96-04-20

Fax: 33-2-32-96-04-21

E-mail: supportfr@applicom-int.com

Asia-Pacific

Japan:

Tel: 81-4-5224-3560

Fax: 81-4-5224-3561
E-mail: sst@woodhead.co.jp

United Kingdom:

Tel: 44-1495-35-04-36

Fax: 44-1495-35-08-77
E-mail: contact@wdhd.co.uk

Singapore:

Tel: 65-261-6533

Fax: 65-265-6605

E-mail: info@woodhead.com.sg

Additional Support

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

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

If you require assistance in contacting your distributor or sales office in the United
States, phone 1-800-964-4114.

For additional technical assistance, call the Siemens Technical Services Group in
Johnson City, Tennessee at 1-800-333-7421 or 423-262-2522, or contact them by
e-mail at simatic.hotline@siemens.com. For technical assistance outside the United
States, call 49-911-895-7200.

Should you have any questions regarding motor starters, please get in touch with the
point of contact in your region responsible for low-voltage switchgear/ controlgear with
communication capability. You can obtain a list of the points of contact by dialing the
following fax polling number: +49 8765/9302/781001.

Should you have any questions or remarks concerning the manual itself, please
complete the reply form at the end of the manual and return it to the address indicated.

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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A&D Technical Support

Worldwide, available 24 hours a day:

Technical Support

Worldwide (Nuernberg)
Technical Support

24 hours a day, 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 (Nuernberg)
Authorization

Local time: Mon.-Fri. 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: Mon.-Fri. 8:00 to 17:00
Phone:  +1 (0) 800-333-7421
Fax: +1 (0) 423 262 2200

E-Mail:  simatic.hotline@
siemens.com

GMT: -5:00

Asia / Australia (Beijing)
Technical Support and
Authorization

Local time: Mon.-Fri. 8:00 to 17:00
Phone: +861064 757575
Fax: +86 1064 7474 74

E-Mail:  adsupport.asia@
siemens.com

GMT: +8:00

The languages of the SIMATIC Hotlines and the authorization hotline are generally German and English.

viii

DeviceNet ET 200S Distributed 1/0 System
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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, which provides you with 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”.

DeviceNet ET 200S Distributed 1/0 System .
2810145-0004 IX
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Product Overview 1

Chapter Overview

The product overview tells you:

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

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

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

Chapter Overview

Chapter Description Page
1.1 What are Distributed 1/0 Systems? 1-2
1.2 What is the ET 200S Distributed I/O System? 1-3
1.3 Guide to the ET 200S Manuals 1-8
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Product Overview

1.1

What are Distributed I/O Systems?

Distributed I/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 DeviceNet network ensures that the controller CPU and I/O
systems communicate smoothly.

What are Masters and Slaves?

1-2

The master links the controller CPU with the distributed I/O systems. The master

exchanges data by means of DeviceNet with the distributed I/O systems and monitors
the DeviceNet network.

The distributed 1/O systems (= slaves) prepare the data of the sensors and actuators
locally so that they can be transmitted by DeviceNet to the controller CPU.

DeviceNet ET 200S Distributed 1/0 System
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1.2 What is the ET 200S Distributed I/0 System?

Definition

Area of Ap

The ET 2008 distributed 1/0 system is a highly modular, extremely flexible slave /O
device with IP20 degree of protection.

plication
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 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 quickly adapted to
suit virtually any process-related use of your machine.

Terminal Modules and Electronic Modules

DeviceNet ET 200S Distributed 1/0 System

2810145-0004

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

The ET 2008S distributed 1/O system is connected to the DeviceNet network by means
of a DeviceNet connector on the interface module. Each ET 200S distributed 1/0
system is a slave on the DeviceNet network.
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View

Figure 1-1 shows an example of an ET 200S configuration.
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ET 200S Components

Table 1-1 provides you with an overview of the most important components of the
ET 200S system:

Table 1-1  ET 200S Components

Component

Function

Drawing

Rail

...carries the ET 200S. You mount the ET
200S on the rail.

U~ 4J
Mo~

Interface module

® DeviceNet
adapter

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

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)

g =

HHRdsir

]

i)
I

e
Ee

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

® Fora 24 to 48 VDC supply with
diagnostics

®* Fora24to48 VDC, 24 to 230 VAC
supply with diagnostics and fuse

——
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Table 1-1  ET 200S Components, continued
Component Function Drawing
Electronic module ...Is connected to the terminal module and .l

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; O

thermal resistance; and thermocouples

* Analog output modules for voltage and
current

®* Process-related modules

Terminating module

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

Shield contact

...for connecting cable shields.

Labeling sheet (DI A4,
perforated, foil)

...for machine labeling or printing
® 80 strips per labeling sheet

Slot number labels

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

---

Color identification
labels

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

DeviceNet cable with
bus connector

... connects nodes of a DeviceNet
configuration to each other.
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Product Overview

Features and Benefits of the ET 200S

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

Features

Benefits

Structure

Finely-graduated modular design

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

® Integrated motor starters

® Function-oriented, cost-optimized station
design

¢ Considerable reduction in outlay for
configuration and documentation

® Space savings due to arbitrary
arrangement of the modules

Extensive range of electronic modules

Broad area of application

Communication capacity, system-integrated
motor starter: direct and reversing starter
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

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

Optimal selection on grounds of space and
cost

Fast Connect

® Quick connection method with no stripping
required

¢ Saves time with wiring

Terminal box in terminal module replaceable

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

Automatic coding of the 1/0O modules

Quick and reliable module replacement

Large label plate

Adequate space for clear identification

Integrated safety functions

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

Saves spending money on costly safety
equipment

DeviceNet ET 200S Distributed 1/0 System
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Product Overview

1.3 Guide to the ET 200S Manuals

You Are Using the Following Components ...

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

The ET 200S consists of the You will require the information Order numbers for

following components: contained in the following manuals: the necessary
documentation
packages or manuals

YiolizlQ
= tlolz ;
= ='8 ' ! <|| — DeviceNet ET 200S _
o iﬁliliL Distributed /O 2810145-0004
System
L B — DeviceNet ET 2008 2810145-0004
= |£1o FAERE Distributed 1/O System
- a2y | +
-ttt ——= ET200S 6ES7151-1AC00-8XA0
Process-Related
- Functions
T T%Tg-i——i — > DeviceNet ET 200S
w | | 8 | eviceNe _
= = | © | © % N Distributed I/O System 2810145-0004
= | Q c | c | |
SIN1B 8 y
RN ET 2008 6ES7151-1AD00-8XA0
R T Positioning
_T_T_Tg—i——i ———— DeviceNet ET 200S 2810145-0004
w 2 Distributed I/O System
= 2,832 .
& : o | N : 3 | — ET 2008 Serial Interface 6ES7151-1AE00-8xA0
.= Module

Figure 1-2 ~ Components and the Manuals Required for Them
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The ET 200S consists of the You will require the Order numbers for
following components: information contained in the necessary
the following manuals: documentation

packages or manuals

= |wiolo|e | DS | DS || _. DeviceNetET200S 2810145-0004
2 = |8 |2 [6 ) | | Distributed I/O System
£ AL e —— e +

ET 200S motor starter contained in
i Safety-integrated 6ES7151-1AA10-8xA0

SIGUARD

0o|0
O|0
0o|0
O
O
O

Figure 1-3 Components and the Manuals Required for Them (continued)
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Product Overview

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
(0]
I - Q@
Description 5 §
2 ® =
= o [0)
B = o
o |5 2 g
2 |5 228 |.s
o » he} = £ C =
|5 gl2 |z |8
i ] 2|8 |5 | £3
s E|E | o ] 3_8
c 8|9S S0 | oS =] > £
27| & R8|& |K |58
30 |~ FeIlF |- | T2
O=|w wao | w w non
ET 200S components 1 1 2
Brief Instructions on Commissioning 2 2
Configuration Options 3 1
Communication 4
Configuration 4 7
Addressing 4
Installation 4 3
Electrical configuration and wiring of the ET 200S 5
Programming 8
Commissioning and Diagnostics 6 4
General Technical Specifications 7 5
Technical specifications 2-5 2 2,3
Terminal modules 9 6,
10-12
Power modules 10 7,10,
12
Direct starters and soft starters 8
Reversible starters 9
Safety-integrated 10
ET 200S
SIGUARD
Interface Modules 8

DeviceNet ET 200S Distributed 1/0 System
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Table 1-3  Topics of the Manuals in the ET 200S Manual Package, continued

Manual
A Q<
Description E 3
=] o
2 el |2
+= [0
0 = o
[a) s Q ©
0 '8 g = E c
o © L £ = — O
o » o c £ cC =
N s Q|8 - RN
— S s|% |2 |EG
(I o o | O o} 2 ¢
< E 1S | a n g_g
T 0| S o wn | S o €
o2 9 oo | o o 20
SO | - Y [aY Qo 5
0 |+ =2 |+~ [ T >
o= |w wo |w (I non
Electronic modules 11,
12
Positioning module 3-6
Expansion 11
modules
Monitoring, cycle and 9
reaction times
Order Numbers A
Dimension Drawings B B
Applications C-F
Glossary Gl Gl 10
DeviceNet ET 200S Distributed 1/0 System
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2.1 Product Overview

DeviceNet Interface Module Package

The DeviceNet interface module package (DNH200S) includes as 1 unit the following
listed components:

* interface module and terminating module (5136-DNS-200S)
e terminal module (TM-P15S23-A0 (screw-type terminal), 1 unit
* power module (6ES7 138-4CB10-0AB0)

DeviceNet Module Features

The 5136-DNS-200S DeviceNet Slave Adapter is a communications adapter for
interfacing to the Siemens SIMATIC ET 200S distributed 1/O system. It provides
connectivity between a DeviceNet network and ET 200S expansion modules.

Figure 2-1 shows the hardware features of the DeviceNet module.

Mod Status []
Net Status [J Status LEDs
1/0 Status [

DeviceNet
Connector

Ol

Labeling strip
DeviceNet™

Se

MAC ID/Baud Sliding window
OFF ON
5136-DNS-200S

REV 02.005 |

24V DC DR1

NA5
ggr\e/v? %arminal SQSE mg PIP Switches
connector BEEE| [
v N\

L1 ] HAD
V+ V-

Figure 2-1 5136-DNS-200S DeviceNet Slave Adapter
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24 VDC Terminals

The 24 VDC screw terminal connector on the front of the DeviceNet Adapter module
provides logic power for the Adapter module itself as well as the expansion modules.

DIP Switches

The DIP switch group on the front of the DeviceNet Adapter module is used to set the
data transmission rate (baud rate) and the node address for the module.

DeviceNet Features
The DeviceNet Adapter provides the following functional features:

* Complies with DeviceNet Specification Volume |, Release 2.0 and Volume II,
Release 2.0

* Supports all standard DeviceNet data rates: 125, 250 and 500 K baud
* Operates as a Group 2 Only Server (non-UCMM-capable)

* Supports Explicit messaging connection for use by configuration and
parameterization tool software

» Supports Poll, Strobe, Cyclic, and Change-of-State I/O connections
» Supports Fragmented 1/0 (maximum 244 bytes output and/or input)
* Supports Fragmented Explicit Messaging

» Supports Configuration Consistency Value (CCV)

» Data rate and Node Address (MAC ID) configured via DIP switch

* Supports Device Heartbeat messages

* Supports Device Shutdown messages

I/O Features
The DeviceNet Adapter provides the following I/O features:
* Provides support for most ET 200S expansion modules (Refer to Appendix A.)
* Supports up to 63 expansion modules per DeviceNet Adapter Module
» Supports expansion module parameterization

* Supports expansion module diagnostics

DeviceNet ET 200S Distributed 1/0 System
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2.2 Hardware Configuration

Setting the Data Transmission Rate

Table 2-1 shows the DIP switch positions for configuring the data transmission (baud)
rate.

Table 2-1  Data Transmission Rate Settings

Baud Rate Switch DR1 Switch DRO
125 K baud OFF OFF
250 K baud OFF ON
500 K baud ON OFF
Reserved ON ON

Setting the Node Address (MAC ID)

Table 2-2 shows the DIP switch positions for configuring the node address. Refer to
Section 4.8 for more information on setting the node address.

Table 2-2 Node Address Configuration Settings

Node Address DIP Switch Positions

(decimal) NA5 NA4 NA3 NA2 NA1 NAO
0 OFF OFF OFF OFF OFF OFF

1 OFF OFF OFF OFE OFE ON
2 OFF OFF OFF OFE ON OFF

15 OFF OFF ON ON ON ON

16 OFF ON OFF OFE OFE OFF

60 ON ON ON ON OFF OFF

61 ON ON ON ON OFF ON

62 ON ON ON ON ON OFF

63 ON ON ON ON ON ON

DeviceNet ET 200S Distributed 1/0 System
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Example of Node Address and the Data Transmission Rate Setting

You assign the node address (MAC ID) and data transmission rate (baud rate) for
network communications by setting the 8-position DIP switch on the front of the
module. Figure 2-2 shows an example of a module configured with a node address of
9 and a data transmission rate of 250 K baud.

OFF ON

DR1| I

DRO| ma } Baud rate: 250 K
(32) NA5| [N
(16) NA4| [N
8 NA3 d Node address: 9
4) NA2 |
2) NA1| [
(1) NAo| 1

Figure 2-2  Example of Node Address and Baud Rate Settings

Connecting to the Network

The connector is a standard 5-pin connector plug with screw locks that conforms to the
standard DeviceNet pinout. The 5-wire DeviceNet cable provides 24 VDC power for
devices on the network.

il 0
O000O0
|
DeviceNet
. . Signals color code
...... Red

I

CAN_H . White
SHIELD . Bare
CAN_L .. Blue
V- ... Black

Figure 2-3 DeviceNet Connector Pinout

DeviceNet ET 200S Distributed 1/0 System
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Connector Signals

The signals for the network connector cable are defined in Table 2-3.

Table 2-3  Signal Definitions for 5-Wire Connector

Wire Signal

Definition

Red V+

Power supply terminal; provides power to network interface.

White CAN_H

Controller Area Network communication bus signal.

Bare SHIELD

Network cable shield. The shield should be connected directly to earth
ground at only one point in the network. This terminal is bypassed to
the chassis ground provided in the DeviceNet module.

Blue | CAN L

Controller Area Network communication bus signal.

Black V-

Power supply terminal; provides power to network interface.

LED Status Indicators

The DeviceNet Adapter module has three bi-color LEDs that provide diagnostic
information about the current state of the device and provide an indication of any
faults. The LEDs conform to the behaviors defined in the DeviceNet Specification for
the Module Status, Network Status, and I/O Status LEDs.

Module Status LED: The bi-color Module Status LED indicates the current state of
the DeviceNet Module, as described in Table 2-4.

Table 2-4 Module Status LED

State

Description

Off

No power applied to device

Flashing Green

Device needs commissioning due to configuration error:
® Invalid parameter data
® Invalid slot configuration data

Green Device has initialized successfully and no errors were detected.
Flashing Red Recoverable fault
Red Unrecoverable fault detected: hardware failure

2-6
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Network Status LED: The bi-color Network Status LED indicates the current state of
the DeviceNet communications link, as described in Table 2-5.

Table 2-5 Network Status LED

State

Description

Off

Device is not online
® Duplicate MAC ID test not yet complete
® Device is not powered

Flashing Green

Device has completed and passed the MAC ID test and is online.
No connections have been established by the master.

Green Device is online and allocated to a master.
Flashing Red One or more connections are in the timed-out state.
Red Communications failed:

® Excessive bus errors (bus off)
¢ Duplicate MAC ID check failed

I/0 Status LED: The bi-color I/O Status LED provides diagnostic information about
the current state of the I/O under the control of the DeviceNet module, as described in

Table 2-6.
Table 2-6  1/O Status LED
State Description
Off All outputs and inputs are inactive.
¢ Configuration errors prevent enabling of inputs/outputs.
Green One or more outputs or inputs are active and under control (no faults are

present on any 1/O).

Flashing Green

One or more outputs are idle and no outputs are active (no faults
present).

Flashing Red

One or more outputs or inputs are faulted.

Installing the DeviceNet Slave Adapter

The DeviceNet Adaper transfers data between ET 200S expansion I/O modules and
the DeviceNet network. Chapter 4 provides information on installing the components
that make up an ET 2008 distributed I/O system.

Refer to Section 4.2 for information on installing and removing the DeviceNet Adapter

module.

DeviceNet ET 200S Distributed 1/0 System
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2.3

Operation

Operating Modes

The DeviceNet slave adapter is a modular device capable of operating out of the box
without any special configuration software, but to take full advantage of advanced
diagnostics and features, a configuration tool is required.

The DeviceNet slave adapter operates in one of two modes: Automatic Configuration
and User Configured. The default mode, as shipped from the factory, is Automatic
Configuration.

Automatic Configuration Mode

When operating in Automatic Configuration mode, the DeviceNet module configures its
I/O sizes, I/O module parameterization data, and configuration data according to the
combination of ET 200S expansion modules present at power-up or reset. In
Automatic Configuration mode:

* Expansion module parameter data cannot be specified; the expansion modules use
the default parameters. The user must make certain that the default parameters for
the expansion modules satisfy the application requirements.

* DeviceNet Configuration Consistency Value is based on the automatically
generated 1/O configuration bytes.

* 1/O configuration cannot be verified; the DeviceNet master is responsible for
verifying the configuration by examining 1/O sizes.

Note that the DeviceNet adapter module is unable to differentiate modules of
similar configuration types (for example, a 2 A discrete output as compared to a 0.5
A discrete output module).

* Slot object instance attributes are not settable.

* No external tool is required for configuration. (A tool is still required to access
diagnostic information.)

* The I/O data format is defined by the combination of modules installed.

* Expansion module grouping is enabled.

Note
Motor starters require User Configured mode.

DeviceNet ET 200S Distributed 1/0 System
2810145-0004



DeviceNet Slave Adapter

Caution

When using Automatic Configuration Mode, the interface module and expansion mod-
ules must all be powered.

When in Automatic Configuration Mode, if power is applied to the interface module
before the expansion modules, the interface module cannot detect the microproces-
sor-based expansion modules (for example, analog input and analog output modules)
and will not configure them. Power interruptions may also cause this condition.

Once the interface module and expansion modules are all powered, the expansion
module power may be cycled. The interface module power should not be cycled.

User Configured Mode

When operating in User Configured mode, the DeviceNet module 1/O sizes, 1/0
module parameterization data, and I/O configuration data is stored in non-volatile
memory and accessed via the Slot Object. In User Configured mode:

* Expansion module parameter data can be modified allowing access to more
advanced configuration options and diagnostics.

» DeviceNet Configuration Consistency Value is based on the entire stored
non-volatile configuration data.

* 1/O configuration is verified; mismatching I/O configurations result in an error.

Note that the DeviceNet adapter module is unable to differentiate modules of
similar configuration types (for example, a 2 A discrete output as compared to a 0.5
A discrete output module).

» Slot object instance attributes can be set, providing no 1/O connections are open.

* The I/O data format is defined by the user by using the combination of modules
configured.

* The status of the DeviceNet Slave Adapter may be viewed by any DeviceNet
compatible configuration tool capable of using EDS files. This includes the receive
and transmit byte sizes and the Auto Config or User Config modes.

* Expansion module grouping is available but must be specified by the configuration
selections.

Note

The DNS-200S Configuration Tool is required for configuration of a 5136-DNS-200
node in User Configured mode.

This tool is available from Siemens under the part number DNSCONFIG.

Online operation requires an SST DeviceNet Interface card or RsLynx connection.
Refer to the DNS200 manual which accompanies the software.

DeviceNet ET 200S Distributed 1/0 System
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I/0 Status Byte

Attribute 9 of the Adapter object allows you to enable or disable the generation of
an additional I/O Status byte to detect faults in the 5136-DNS-200S Adapter. If the
loStatusEnable attribute is TRUE (1), an additional status byte is placed at the
beginning of the input data packet, prior to any expansion module data. In the event
of a fault, the appropriate bit is set in the status byte, and the 1/O data of the

related modules may be interrupted depending on the source of the fault. If the fault
originates from a power module, then the Master should ignore input data from the
modules in that potential group and no output data is transferred to them. If the
fault originates from an I/O module, then I/O data transfer is not affected.

If the loStatusEnable attribute is FALSE (0), the input data packet contains only
expansion module data as configured. In the event of a fault, the Adapter module
transmits zero length I/O messages (no data), and the output data received from
the Master for the associated modules is handled as above.

Strobe 1/0 Operation

The strobe 1/O protocol is intended for simple input only devices. The maximum
produced size across a strobe 1/O connection, as defined by the DeviceNet protocol, is
8 bytes. The strobe 1/O protocol has only a single bit of output data per device. The
5136-DNS-200S does not make use of its output bit and can return up to a maximum
of 8 bytes of input data depending on the configuration present.

Note

Any configurations in which output data is required or in which the input data size
exceeds 8 bytes will result in the disabling of the strobe I/O connection.

Configuration

2-10

User configuration data is only accessible when the AutoConfig attribute in the
5136-DNS-200S adapter object is false (0).

Attempts to modify any parameters of the Slot Objects will result in an object state
conflict if the AutoConfig attribute is not set to zero (0 = FALSE).

Changes to user configuration data do not take effect until the device is reset (done
via reset service with data value of zero (0) to the identity object or a power cycle),
or an I/0 module is hot-swapped.

Changes to user configuration data are stored in non-volatile memory immediately
(before the explicit message response is sent).

- Changes to configuration data that have not taken effect yet are indicated by the
ConfigChanged attribute in the 5136-DNS-200S adapter object — the next
device reset will apply the changes and clear ConfigChanged.

DeviceNet ET 200S Distributed 1/0 System
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Configuration Consistency Value

The Configuration Consistency Value (CCV) is an indication of the current
configuration within the device. If any configuration information changes which affects
the behavior of the device (i.e. expansion modules removed, parameter data modified
etc.), the CCV is updated.

Note

Because of the modular nature of the device and the method used to calculate the
CQYV, it is not possible to guarantee that there will never be a duplicate CCV for 2
different configurations.

Module Grouping

For more efficient use of address space and data transfer, the DeviceNet Slave
Adapter supports the grouping of expansion module data. In AutoConfig mode, the
expansion module data is always grouped. Table 2-7 shows the input/output
requirements of each module with and without module grouping.

Table 2-7  Expansion Module Grouping

Input Data Output Data
Module Ungrouped Grouped Ungrouped | Grouped
Digital input 1 byte 2 or 4 bits —
Digital output — 1 byte | 2 or 4 bits
NAMUR input 2 bytes —
Analog input 4 bytes —
Analog output — 4 bytes
1 Count 8 bytes 8 bytes
1 SSI 8 bytes 8 bytes
1 Step 8 bytes 8 bytes
Direct on-line starter 1 byte 4 bits 1 byte 4 bits
Reversing starter 1 byte 4 bits 1 byte 4 bits

DeviceNet ET 200S Distributed 1/0 System
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Example Configuration of Data Formatting

Certain rules also apply for how expansion module data behaves. Table 2-8 shows an
example of a large configuration of expansion modules and how the module data
would be formatted in grouped and ungrouped configurations. The example shows
only input data since output data is formatted in the same manner. Refer to Section
6.1: Configuring the ET 200S for more information.

Table 2-8  Example Configuration of Data Formatting

Ungrouped Grouped
Module Type No. of Bits g e Offset | BitOffset | Byte Offset | Bit Offset
2D 2 0 0-1 0 0-1
2D 2 1 0-1 0 2-3
2D 2 2 0-1 0 4-5
2D 2 3 0-1 0 6-7
4 DI NAMUR 8 4 0-7 1 0-7
5 2
Al 8 6 0-7 3 0-7
8 7 4
8 8 5
8 9 6
2D 2 10 0-1 7 0-1
4D 4 11 0-3 7 2-5
2D 2 12 0-1 7 6-7
4D 4 13 0-3 8 0-3
2Dl 2 14 0-1 8 4-5
4D 4 15 0-3 9 0-3*
1SSl 8 16 0-7 10 0-7
8 17 11
8 18 12
8 19 13
8 20 14
8 21 15
8 22 16
8 23 17

*Expansion module data is not broken across byte boundaries.

2-12
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24 Faults / Diagnostics

Configuration Faults

Faults in the expansion module configuration/parameterization data are handled
slightly differently depending on when they are detected. In any case, the following
occurs:

* 200S Adapter Object AdapterStatus attribute indicates the appropriate code.
* |dentity Object status attribute indicates a minor recoverable fault.

Fault detected at power-up or as a result of a hot-swap when no I/O
connections are open

* Attempts to open I/O connections result in a Device State Conflict error.

Fault detected as a result of a hot-swap when one or more I/O connections are
open

* 1/O connection(s) produce zero-length data, or, if the loStatusEnable attribute is
TRUE, a fault is indicated in the 1/O Status byte at the beginning of the input data
packet.

* Output data from master is ignored.

* Any attempt to allocate 1/O connections will be rejected by the device.
Configuration Fault Recovery

Recovery from configuration faults is achieved by:

* Installing/removing 1/0 module(s) to make the actual configuration match the
user-defined configuration,

* And/or changing the configuration data to match the actual configuration and either
restarting/resetting the adapter or hot-swapping a module to trigger reconfiguration.

The 1/O configuration is reapplied each time a module is hot-swapped and at module
startup or reset.

Expansion Module Faults
Faults in Expansion Modules are reported as follows:

» Serious faults (as determined by the Adapter) force the produced I/O data to
zero-length, or, if the loStatusEnable attribute is TRUE, a fault is indicated in the
I/O Status byte at the beginning of the input data packet.

» The appropriate Slot Object instance SlotStatus attribute and Channel<n>Status
attribute(s) indicate the nature of the fault.

* The I/O Status LED state is flashing red.

DeviceNet ET 200S Distributed 1/0 System
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Module Hot Swap

The 5136-DNS-200S Adapter supports expansion module hot-swap, which allows you
to replace expansion modules while the device is active on the network, without
removing power.

A configuration mismatch due to an improper module substitution is considered a fault
(see “Configuration Faults”). A subsequent hot-swap that results in a match between
the original configuration and the new module configuration clears the fault and the
5136-DNS-200S resumes normal operation.

DeviceNet ET 200S Distributed 1/0 System
2810145-0004



DeviceNet Slave Adapter

25 Troubleshooting

Overview

The following sections describe some typical problems and how to diagnose the
problem.

Unable to Communicate with the Device

If you are unable to communicate with the device, ensure that you have specified an
appropriate MAC ID (via the DIP switches) which does not conflict with any other
devices on the network, and that the correct baud rate has been set.

All of the LEDs are Off

It is necessary to provide module power via the screw terminals on the front of the
5136-DNS-200S Adapter. The 5136-DNS-200S Adapter will not attempt to initialize
until power has been applied to the 24 VDC terminals.

Module LED is Solid Red

If a major unrecoverable fault occurs, the device will cease all communication on the
network and the Module Status LED will be solid red. This condition could occur due to
an invalid baud rate setting (both DRO and DR1 set ON) or due to a hardware failure
that prevents proper operation of the device.

Module LED is Flashing Green

If the Module LED is flashing green, this is most likely due to a configuration error. In
Auto Config mode, this may be due to a module hot-swap in which an incorrect module
was used in place of the previous module or a new module has not been inserted. In
User Config mode, this may indicate that an invalid Adapter parameter combination
has been specified or the configuration specified by the Adapter Module does not
match the actual expansion module configuration currently connected to the
5136-DNS-200S Adapter.

DeviceNet ET 200S Distributed 1/0 System
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Network Status LED is Solid Red

There are two cases in which the Network Status LED would be solid red.

» The first would be if the device fails the Duplicate MAC ID check sequence during
power-up due to a conflicting node ID.

* The second reason for this condition is a Bus Off condition caused by excessive
errors on the bus. This may be caused by an attempt to go online at an incorrect
baud rate or due to excessive noise on the DeviceNet bus.

To attempt to recover from either condition, simply remove the DeviceNet connector
from the device and re-insert it. The 5136-DNS-200S device detects the loss and
re-application of network power, re-initializes the CAN chip, and executes the Duplicate
MAC ID sequence again. To prevent continuous failure of the Duplicate MAC ID check,
you must either change the MAC ID of the 5136-DNS-200S device or identify and
re-configure the conflicting device.

Network Status LED Flashing Red

If the Network Status LED is flashing red, one or more I/O connections are in the
time-out state. In most cases, if the master has unexpectedly stopped communicating
with the device, the Master/Slave connection set will automatically release when all
connections have entered the time-out state based on the Expected Packet Rates
(EPR) configured with the device during connection establishment. If for some reason
any EPR was set to zero (0), the Master/Slave connection set will not release
automatically. In this case it may be necessary to cycle power to remove this condition.

I/0 Status LED Flashing Red

2-16

If the 1/0O Status LED is flashing red, one or more of the inputs/outputs are faulted.
This may be caused by a diagnostic alarm due to a short circuit on an output module,
a missing module due to hot-swapping, or a missing Terminating Module.

DeviceNet ET 200S Distributed 1/0 System
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2.6 Device Profile: Required Objects
This section describes the implementation of the objects required by the DeviceNet
specification.

Identity Object

Class Code: 0x01

Class Attributes: No attributes are supported for the Identity Object at the class
level.

Number of instances: 1

Instance 1 Attributes: Table 2-9 lists the Instance 1 attributes for the Identity Object.

Table 2-9 Instance 1 Attributes for Identity Object

Attribute | Access DeviceNet
D Rule Name Data Type Data Value
1 Get Vendor UINT 00084
2 Get Device Type UINT 000Cq
3 Get Product Code UINT 019Dy
4 Get Revision Structure of:
Major Revision USINT ?
Minor Revision USINT ?
5 Get Status WORD Device_Status*
Get Serial Number UDINT Unique 32-bit
number
7 Get Product Name Structure of:
String Length USINT 12
ASCII String STRING “200S Adapter”
9 Get Configuration Consistency Value UINT ?
10 Get/Set | Device Heartbeat Interval USINT 0

*See Device_Status word definition in Table 2-10.

DeviceNet ET 200S Distributed 1/0 System
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2-18

Device_Status Definitions

Table 2-10 Device_Status for Identity Object

Bit(s) Called Definition
0 Owned 0 = not owned
1 = Group 2 allocated to a master
Reserved Always 0
2 Configured 0 = “out-of-box” configuration
1 = configuration modified (not including comms)
3 Reserved Always 0
4,5, 6,7 | Vendor specific Always 0
8 Minor recoverable fault Minor configuration fault
9 Minor non-recoverable fault | Minor device fault (non-recoverable)
10 Major recoverable fault Major configuration fault
11 Major non-recoverable fault | Major device fault (non-recoverable)
12,13 [ Reserved Always 0
14,15 [ Reserved Always 0

Common Services

Table 2-11 Common Services for Identity Object
Service Implemented for
Service Name
Code Class Instance
OxO0E No Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
0x05 No Yes Reset

DeviceNet ET 200S Distributed 1/0 System
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DeviceNet Object

Class Code: 0x03
Class Attributes:

Attribute Access DeviceNet
D Rule Name Data Type Data Value
1 Get Revision UINT 2
Number of instances: 1
Table 2-12 Instance 1 Attributes for DeviceNet Object
Attribute Access DeviceNet
D Rule Name Data Type Data Value
Get MAC ID USINT Defined by switches
Get Baud rate USINT Defined by switches
Get Allocation information: Structure of:
Allocation choice byte BYTE Allocation_Byte**
Master’'s Node Address USINT 0 - 63 = master MAC
255 = unallocated
6 Get MAC ID Switch Changed BOOL The Node Address
switch has changed
since last
power-up/reset.
0=No Change.
1= Change since last
Reset or Power-up.
7 Get Baud Rate Switch BOOL The Baud Rate switch
Changed has changed since last
power-up/reset.
0=No Change.
1= Change since last
Reset or Power-up.
8 Get MAC ID Switch Value USINT Actual value of Node
Address switch.
Range 0-63
9 Get Baud Rate Switch Value USINT Actual value of Baud
Rate switch.
Range 0-3 (0=125k,
1=250k, 2=500k,
3=invalid.)

**See Allocation_Byte definition in Table 2-13.
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2-20

Table 2-13 Allocation_Byte

Bit(s) Called Definition

0 Explicit message Supported, 1 to allocate
1 Poll Supported, 1 to allocate
2 Strobe Supported, 1 to allocate
3 Reserved Always 0

4 Change-of-state Supported, 1 to allocate
5 Cyclic Supported, 1 to allocate
6 Acknowledge suppress Supported, 1 to allocate
7 Reserved Always 0

Common Services

Table 2-14 Common Services for DeviceNet Object

Service Implemented for
Service Name
Code Class Instance
OxO0E No Yes Get_Attribute_Single
0x10 No No Set_Attribute_Single
Service Implemented for
Service Name
Code Class Instance
0x4B No Yes Allocate_Master/Slave_Connection_Set
0x4C No Yes Release_Master/Slave_Connection_Set
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Connection Object

Class Code: 0x05

Class Attributes: No attributes are supported for the Connection Object at the class

level.

Number of instances: 4

Instance Attributes: Tables 2-15 through 2-21 list the instance attributes for the

Connection Object.

Table 2-15 Instance 1 Attributes for Connection Object (Explicit Message Connection)

Attribute | Access Name DeviceNet Data Value
ID Rule Data Type
1 Get State USINT 0 = nonexistent
3 = established
5 = deferred delete
Get Instance type USINT 0 = explicit message
Get Transport class trigger USINT 0x83
Get Produced connection ID UINT 10XXXXXX011b
X = Slave Mac ID
5 Get Consumed connection ID UINT 10XXXXXX100b
X = Slave Mac ID
Get Initial comm characteristics USINT 0x21
Get Produced connection size UINT 7 non-fragmented X -
fragmented
8 Get Consumed connection size UINT 7 non-fragmented X -
fragmented
9 Get/Set | Expected packet rate UINT default = 2500
12 Get/Set | Watchdog timeout action USINT Default
0 = transition to
timeout
13 Get Produced connection path length UINT 0
14 Get Produced connection path Structure of: Null (no data)
15 Get Consumed connection path UINT 0
length
16 Get Consumed connection path Structure of: Null (no data)
17 Get Production inhibit time UINT 0

DeviceNet ET 200S Distributed 1/0 System
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Table 2-16 Instance 2 Attributes for Connection Object (Polled I/O Connection, Polled with
COS/Cyclic I/O Connection)

Attribute | Access Name DeviceNet Data Value
ID Rule Data Type
1 Get State USINT 0 = nonexistent
1 = configuring
3 = established
4 = timed out
Get Instance type USINT 1 =1/0 message
Get Transport class trigger USINT 0x83
Get Produced connection ID UINT 01111 XXXXXXb
X = Slave Mac ID
5 Get Consumed connection ID UINT 10XXXXXX101b
X = Slave Mac ID
Get Initial comm characteristics USINT 0x01
Get Produced connection size UINT Configuration
dependent
8 Get Consumed connection size UINT Configuration
dependent
9 Get/Set | Expected packet rate UINT Default =0
12 Get Watchdog timeout action USINT 0 = Timeout
1 = Auto delete
2 = Auto reset
Default = 0
13 Get Produced connection path length UINT 6
14 Get Produced connection path Structure of:
Logical segment, Class USINT 0x20
Class number USINT 0x04
Logical segment, Instance USINT 0x24
Instance number USINT 0x64
Logical segment, Attribute USINT 0x30
Attribute number USINT 0x03
15 Get Consumed connection path UINT 6
length
16 Get Consumed connection path Structure of:
USINT 0x20
USINT 0x04
USINT 0x24
USINT 0x65
USINT 0x30
USINT 0x03
17 Get Production inhibit time UINT 0
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Table 2-17 Instance 2 Attributes for Connection Object (COS/Cyclic Consuming I/O Connection,

Acknowledged)
Attribute | Access DeviceNet
D Rule Name Data Type Data Value
1 Get State USINT 0 = nonexistent
1 = configuring
3 = established
4 = timed out
Get Instance type USINT 1 =1/0 message
Get Transport class trigger USINT 0x83
Get Produced connection ID UINT 01111 XXXXXXb
X = Slave Mac ID
5 Get Consumed connection ID UINT 10XXXXXX101b
X = Slave Mac ID
Get Initial comm characteristics USINT 0x01
Get Produced connection size UINT 0
Get Consumed connection size UINT Configuration
dependent
9 Get/Set | Expected packet rate UINT Default =0
12 Get Watchdog timeout action USINT 0 = Timeout
1 = Auto delete
2 = Auto reset
Default =0
13 Get Produced connection path length UINT 0
14 Get Produced connection path Structure of: Empty
15 Get Consumed connection path UINT 6
length
16 Get Consumed connection path Structure of:
USINT 0x20
USINT 0x04
USINT 0x24
USINT 0x65
USINT 0x30
USINT 0x03
17 Get Production inhibit time UINT 0
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Table 2-18 Instance 2 Attributes for Connection Object (COS/Cyclic Consuming I/O Connection,

Unacknowledged)
Attribute | Access DeviceNet
D Rule Name Data Type Data Value
1 Get State USINT 0 = nonexistent
1 = configuring
3 = established
4 = timed out
2 Get Instance type USINT 1 =1/0 message
3 Get Transport class trigger USINT 0x80
4 Get Produced connection ID UINT OxFFFF
5 Get Consumed connection ID UINT 10XXXXXX101b
X = Slave Mac ID
6 Get Initial comm characteristics USINT 0xF1 (slave does not
produce)
Get Produced connection size UINT 0
Get Consumed connection size UINT Configuration
dependent
9 Get/Set | Expected packet rate UINT Default =0
12 Get Watchdog timeout action USINT 0 = Timeout
1 = Auto delete
2 = Auto reset
Default =0
13 Get Produced connection path length UINT 0
14 Get Produced connection path Structure of: Empty
15 Get Consumed connection path UINT 6
length
16 Get Consumed connection path Structure of:
USINT 0x20
USINT 0x04
USINT 0x24
USINT 0x65
USINT 0x30
USINT 0x03
17 Get Production inhibit time UINT 0
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2-24 2810145-0004



DeviceNet Slave Adapter

Table 2-19 Instance 3 Attributes for Connection Object (Strobed I/O Connection)

Attribute | Access Name DeviceNet Data Value
ID Rule Data Type
1 Get State USINT 0 = nonexistent
1 = configuring
3 = established
4 = timed out
Get Instance type USINT 1 =1/0 message
Get Transport class trigger USINT 0x83
Get Produced connection ID UINT 01110XXXXXXb
X = Slave Mac ID
5 Get Consumed connection ID UINT 10XXXXXX000b
X = Master’s Mac ID
Get Initial comm characteristics USINT 0x02
Get Produced connection size UINT Configuration
dependent
Get Consumed connection size UINT 8
Get/Set | Expected packet rate UINT Default = 0
12 Get Watchdog timeout action USINT 0 = Timeout
(default)
1 = Auto delete
2 = Auto reset
13 Get Produced connection path length UINT 6
14 Get Produced connection path Structure of: Empty
Logical segment, Class USINT 0x20
Class number USINT 0x04
Logical segment, Instance USINT 0x24
Instance number USINT 0x64
Logical segment, Attribute USINT 0x30
Attribute number USINT 0x03
15 Get Consumed connection path UINT 0
length
16 Get Consumed connection path Structure of: Null (no data)
17 Get Production inhibit time UINT 0
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Table 2-20 Instance 4 Attributes for Connection Object (COS/Cyclic Producing I/O Connection,

Acknowledged)
Attribute | Access DeviceNet
D Rule Name Data Type Data Value
1 Get State USINT 0 = nonexistent
1 = configuring
3 = established
4 = timed out
Get Instance type USINT 1 =1/0 message
Get Transport class trigger USINT For a cyclic
connection:
024 or 03R.
For a change of state
connection: 12 or
13-
4 Get Produced connection ID UINT 01101 XXXXXXb
X = Slave Mac ID
5 Get Consumed connection ID UINT 10XXXXXX010b
X = Slave Mac ID
Get Initial comm characteristics USINT 0x01
Get Produced connection size UINT Configuration
dependent
8 Get Consumed connection size UINT 0 (zero length
acknowledge)
9 Get/Set | Expected packet rate UINT Default = 0
12 Get Watchdog timeout action USINT 0 = Timeout
(default)
1 = Auto delete
2 = Auto reset
13 Get Produced connection path length UINT 6
14 Get Produced connection path Structure of:
Logical segment, Class USINT 0x20
Class number USINT 0x04
Logical segment, Instance USINT 0x24
Instance number USINT 0x64
Logical segment, Attribute USINT 0x30
Attribute number USINT 0x03
15 Get Consumed connection path UINT 4
length
16 Get Consumed connection path Structure of:
USINT 0x20
USINT 0x2B
USINT 0x24
USINT 0x01
17 Get/Set | Production inhibit time UINT 0
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Table 2-21 Instance 4 Attributes for Connection Object (COS/Cyclic Producing I/O Connection,
Unacknowledged)
Attribute | Access DeviceNet
D Rule Name Data Type Data Value
1 Get State USINT 0 = nonexistent
1 = configuring
3 = established
4 = timed out
Get Instance type USINT 1 =1/0 message
Get Transport class trigger USINT For a cyclic
connection:
024 or 03R.
For a change of state
connection: 12 or
13-
4 Get Produced connection ID UINT 01101 XXXXXXb
X = Slave Mac ID
Get Consumed connection ID UINT OxFFFF
Get Initial comm characteristics USINT O0xOF (slave does not
consume)
7 Get Produced connection size UINT Configuration
dependent
Get Consumed connection size UINT 0
Get/Set | Expected packet rate UINT Default = 0
12 Get Watchdog timeout action USINT 0 = Timeout
1 = Auto delete
2 = Auto reset
Default =0
13 Get Produced connection path length UINT 6
14 Get Produced connection path Structure of:
Logical segment, Class USINT 0x20
Class number USINT 0x04
Logical segment, Instance USINT 0x24
Instance number USINT 0x64
Logical segment, Attribute USINT 0x30
Attribute number USINT 0x03
15 Get Consumed connection path UINT 0
length
16 Get Consumed connection path Structure of: Empty
17 Get/Set | Production inhibit time UINT 0
DeviceNet ET 200S Distributed 1/0 System
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Common Services

Table 2-22 Common Services for Connection Object

Service Implemented for .
Code Class Instance Service Name
OxO0E No Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single

Acknowledge Handler Object
Class Code: 0x2B

Class Attributes: No attributes are supported by the Acknowledge Handler Object at
the class level.

Number of instances: 1

Instance Attributes: Table 2-23 lists the instance attributes for the Acknowledge
Handler Object.

Table 2-23 Instance 1 Attributes for Acknowledge Handler Object

Attrllg LG A;fﬁ:s Name gz;’;cfy':s Data Value
Get/Set | Acknowledge timer UINT Default = 16
Get Retry limit USINT 1
Get COS/CYC producing connection USINT 4
instance ID

DeviceNet ET 200S Distributed 1/0 System
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2.7 Device Profile: Application-Specific Objects

This section describes the implementation of application-specific objects.

Assembly Object
Class Code: 0x04

Class Attributes: No attributes are supported for the assembly object at the class
level.

Number of instances: 2

Instance Attributes: Tables 2-24 and 2-25 list the instance attributes of the Assembly
Object.

Table 2-24 Instance 100 (64y) Attributes (vendor-specific input assembly)

Attribute | Access DeviceNet
D Rule Name Data Type Data Value
3 Get Data value Array of USINT | Size dependent on configuration

Table 2-25 Instance 101 (65y) Attributes (vendor-specific output assembly)

Attribute | Access DeviceNet
D Rule Name Data Type Data Value
3 Get Data value Array of USINT | Size dependent on configuration

Common Services

Table 2-26  Common Services for Assembly Object

Service Implemented for T
ervice Name

Code Class Instance

O0xO0E No Yes Get_Attribute_Single
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Adapter Object

Class Code: 0x64

The 5136-DNS-200S Adapter Object provides the external configuration and
monitoring interface to the DeviceNet Adapter module.

Class Attributes: No attributes are supported for the Adapter Object at the class

level.

Number of instances: 1

Instance Attributes: Table 2-27 lists the instance attributes of the Adapter Object.

Table 2-27 Instance 1 Attributes of the Adapter Object

Attribute | Access DeviceNet

D Rule Name Data Type Data Value

1 Get AdapterStatus USINT Adapter Status (see Table 2-28)

2 Get InputSize USINT Currently configured input
assembly size

3 Get OutputSize USINT Currently configured output
assembly size

4 Get/Set | AutoConfig BOOL Automatic Configuration Mode
1 Automatic configuration: the

rack self-configures based on
the modules installed.

0 Manual configuration: the rack
configuration is stored in
non-volatile memory.

5 Get ConfigChanged BOOL True if manual configuration
changes have been made but
have not taken effect (changes will
take effect at next reset).

6 Get Diagnostic String Array of An array of USINT containing slot

USINT [65] | diagnostics. The first byte of the
array indicates the number of valid
diagnostic bytes within the array

(the remaining bytes within the

array can be ignored).

7 Get ConfiguredSlots USINT Indicates the number of configured
slot objects.

8 Get/Set | Parameters Array of Configuration information for

USINT [19] | expansion modules and adapter
module behavior.

9 Get/Set | loStatusEnable BOOL Enables the generation of an 1/0
status byte at the beginning of the
input data I/O packet.

10 Get/Set | HeadParamByte1 USINT Parameter bytes for expansion
module and adapter module
behavior.

2-30
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Table 2-27 Instance 1 Attributes of the Adapter Object , continued

Attribute | Access Name DeviceNet Data Value
ID Rule Data Type
11 Get/Set | HeadParamByte2 USINT Parameter bytes for expansion
12 Get/Set | HeadParamByte3 USINT gl:hd:\:;:nd adapter module
13 Get/Set | HeadParamByte4 USINT
14 Get/Set | HeadParamByte5 USINT
15 Get/Set | HeadParamByte6 USINT
16 Get/Set | HeadParamByte7 USINT
17 Get/Set | HeadParamByte8 USINT
18 Get/Set | HeadParamByte9 USINT
19 Get/Set | HeadParamByte10 USINT
20 Get/Set | HeadParamByte11 USINT
21 Get/Set | HeadParamByte12 USINT
22 Get/Set | HeadParamByte13 USINT
23 Get/Set | HeadParamByte14 USINT
24 Get/Set | HeadParamByte15 USINT
25 Get/Set | HeadParamByte16 USINT
26 Get/Set | HeadParamByte17 USINT
27 Get/Set | HeadParamByte18 USINT
28 Get/Set | HeadParamByte19 USINT

Attribute 1 [AdapterStatus] Details: The AdapterStatus attribute, listed in
Table 2-28, reports the status of the 5136-DNS-200S Adapter and expansion

modules.

Table 2-28 AdapterStatus Details

Bit(s) Name Description
0 Hot swap A module hot-swap has occurred since power-up.
1 Parameters rejected One or more expansion modules rejected the parameters
specified by its slot object.
2 Configuration rejected | One or more expansion modules rejected the
configuration byte specified by its slot object.
3 Expansion module One or more expansion modules is reporting an error.
diagnostics
4-7 Reserved
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2-32

Attribute 9 [loStatusEnable] Details

The loStatusEnable attribute enables/disables the generation of a single I/O status
byte at the beginning of the input data I/O packet. This status byte indicates if any
faults have occurred which would result in invalid data. The default value for Attribute 9
is enabled (1).

The format of the 1/O status byte is shown below:

Table 2-29 |/O Status Byte Format

7

6

5

— Fault

Attributes 10-28 [HeadParamByte(n)] Details

The HeadParamByte attributes provide single byte (USINT) access to the elements of
the HeadParameters attribute (attribute 8) for access via tools not supporting complex
data type representation. Modification of either of the HeadParameters will affect all
the corresponding HeadParamByte attributes and visa versa.

Common Services

Table 2-30 Common Services for the Adapter Object

Service Implemented for
Service Name
Code Class Instance
OxO0E No Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single
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5136-DNS-200S Slot Object
Class Code: 0x65

The 5136-DNS-200S Slot Object provides the external configuration and monitoring
interface to the 1/0O module in one 5136-DNS-200S slot. One instance of this object
exists for each available slot.

Class Attributes: No attributes are supported for the 5136-DNS-200S Slot Object at
the class level.

Number of instances: 63

Instance Attributes: Table 2-31 lists the instance attributes for the 200S Slot Object.

Table 2-31 Instance Attributes of the 5136-DNS-200S Slot Object

Attribute | Access Name DeviceNet Data Value
ID Rule Data Type
1 Get/Set!2 | ModuleReference UINT For configuration tool use
2 Get/Set!2 | ParameterSize USINT Number of parameter bytes
required by this slot
3 GetSet?2 | Parameters Array of | Parameter bytes for this slot: array
USINT size is set by attribute 2
4 Get/Set? | ConfigByte USINT Configuration byte for this slot
5 Get SlotStatus USINT Slot status code (see Table 2-32)
6 Get ChannelQStatus USINT Channel Status code (see
7 Get | ChannelStatus USINT | Table 2-33)
8 Get Channel2Status USINT
9 Get Channel3Status USINT
10 Get Channel4Status USINT
11 Get Channel5Status USINT
12 Get Channel6Status USINT
13 Get Channel7Status USINT
14 Get Channel0Type USINT Channel Type code (see
15 Get Channel1 Type USINT Table.2-34). The Channel Typ.e
code is zero if the corresponding
16 Get Channel2Type USINT | Channel Status code is zero.
17 Get Channel3Type USINT
18 Get Channel4Type USINT
19 Get Channel5Type USINT
20 Get Channel6Type USINT
21 Get Channel7Type USINT
22 Get/Set | ParamByte1 USINT Parameter bytes for this slot:
23 GetSet | ParamByte2 USINT Z;:Eﬁ; Z?t“a"y used is set by
24 Get/Set | ParamByte3 USINT
25 Get/Set | ParamByte4 USINT
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Table 2-31 Instance Attributes of the 5136-DNS-200S Slot Object, continued

Attribute | Access Name DeviceNet Data Value
ID Rule Data Type
26 Get/Set | ParamByte5 USINT Parameter bytes for this slot:
27 Gel/Set | ParamByte6 USINT Z;:ﬁ; Z?t“a"y used is set by
28 Get/Set | ParamByte7 USINT
29 Get/Set | ParamByte8 USINT
30 Get/Set | ParamByte9 USINT
31 Get/Set | ParamByte10 USINT
32 Get/Set | ParamByte11 USINT
33 Get/Set | ParamByte12 USINT
34 Get/Set | ParamByte13 USINT
35 Get/Set | ParamByte14 USINT
36 Get/Set | ParamByte15 USINT
37 Get/Set | ParamByte16 USINT
38 Get/Set | ParamByte17 USINT
39 Get/Set | ParamByte18 USINT
40 Get/Set | ParamByte19 USINT
41 Get/Set | ParamByte20 USINT
42 Get/Set | ParamByte21 USINT
43 Get/Set | ParamByte22 USINT
44 Get/Set | ParamByte23 USINT
45 Get/Set | ParamByte24 USINT
46 Get/Set | ParamByte25 USINT
47 Get/Set | ParamByte26 USINT
48 Get/Set | ParamByte27 USINT
49 Get/Set | ParamByte28 USINT
50 Get/Set | ParamByte29 USINT
51 Get/Set | ParamByte30 USINT
52 Get/Set | ParamByte31 USINT
53 Get/Set | ParamByte32 USINT

1 When Adapter Object AutoConfig attribute is true: These attributes reflect the non-volatile
configuration parameters and are not used by the adapter. Setting this attribute returns
OBJECT_STATE_CONFLICT.

2 When an I/O connection is open: Setting this attribute returns DEVICE_STATE_CONFLICT.
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Attribute 5 [SlotStatus] Details: The SlotStatus attribute, listed in Table 2-32,
reports the operating status of the module installed.

Table 2-32 SlotStatus Details

Status Code Text Description
0 OK Module is operating normally.
1 Module error
2 Wrong module
3 No module Slot is empty - no module installed.
4 - 255 Reserved

Attribute 6 - 13 [Channel<n>Status] Details: The Channel<n>Status attributes,
listed in Table 2-33, report the operating status of each channel in the module. (Refer
to Section 6.4 for more information on diagnostics.)

Table 2-33 ChannelStatus Details

Status Code Text Description

o

No error Channel is either not used or operating normally.

Short

Under voltage

Over voltage

Overload

Excess temperature

Wire break

Upper limit exceeded

O|N|[O(|O| || N[ =

Lower limit exceeded

©

Error

10 - 15 Reserved

16 - 31 Manufacturer specific error codes

32 - 255 Reserved
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Attribute 14 - 21 [Channel<n>Type] Details: The Channel<n>Type attributes, listed
in Table 2-34, provide additional detail when the corresponding Channel<n>Status is
reporting an error.

Table 2-34 ChannelStatus Details

Status Code Text Description
0 N/A Reported when corresponding Channel<n>Status is
reporting “No error”

1 Bit 1-bit channel

2 2 Bit 2-bit channel

3 4 Bit 4-bit channel

4 Byte 8-bit channel

5 Word 16-bit channel

6 2 Word 32-bit channel

7 - 255 Reserved

Attributes 22-53 [ParamByte(n)] Details

The ParamByte attributes provide single byte (USINT) access to the first 32 elements
of the Parameters attribute (attribute 3) for access via tools not supporting complex
data type representation. Modification of the Parameters attribute will affect all the
corresponding ParamByte attributes and visa versa. The DNS-2008S limits the slot
object’s ParameterSize attribute to a maximum value of 16.

Common Services

Table 2-35 Common Services for the 200S Slot Object

Service Implemented for
Code Class Instance Service Name
OxO0E No Yes Get_Attribute_Single
0x10 No Yes Set_Attribute_Single

DeviceNet ET 200S Distributed 1/0 System
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2.8 Technical Specifications

Technical Specifications

Dimensions and Weight

Dimensions
W XxHxD (mm) 45x119.5x 75
Weight Approximately 153 g

Data for Specific Modules

Transmission rate 125; 250; 500 kbaud

Bus protocol DeviceNet

Interface 5-pin DeviceNet

Voltage, Currents, Potentials

Rated supply voltage of
the electronics (1L+)

24 VDC, Class 2 power
SupmyNom1

® Reverse polarity Yes

protection
Maximum Ambient

* Mounting rail 60 °C

horizontal
* Mounting rail 40 °C
vertical

Isolation

* Between the
backplane bus and
electronic
components

No

* Between DeviceNet  Yes
and electronic

components

* Between the supply No
voltage and
electronic

components

Insulation tested with 500 VDC

Current consumption

* From input voltage -
total (DN module +
63 bus modules)

¢ Total from input
voltage - (DN
module + no bus
modules)

DeviceNet Interface

® Supply voltage from
DeviceNet cable

® Current

Power dissipation of the
interface module

250 mA max @ 24 VDC

125 mA max @ 24 VDC

11 t0o 25 VDC

75 mA max.
Typically 3.8 W

Status, Diagnostics

Interrupts
Diagnostic function

®* Module status
* Network status

* |/O status

None
Yes
Red/Green LED

Red/Green LED
Red/Green LED

DeviceNet ET 200S Distributed 1/0 System
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Notel 24 VDC power for module power and network
interface power is provided by user-supplied Class
2 power supplies. The 5136-DNS-200S should
have separate power supplies for input current and
output load power to ensure isolation between the
interface module and output circuits.
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2.9 Byte Ordering Examples

Analog Module Assignment of the Feedback and Control Interface

The digitized analog value for input and output values is the same in the same rated
range. Analog values are represented in twos complement.

Tables 2-36 and 2-37 show the analog value assignments for the analog electronic
modules, as interpreted by the DeviceNet master.

Table 2-36 2-Channel Analog Input (6ES7 134-4FB00-0ABO0)

Address Assignment
Byte 0 Channel 0 analog value 25 through 20
Byte 1 Channel 0 analog value 215 through 28 (Bit number 15 is the sign bit.)
Byte 2 Channel 1 analog value 27 through 20
Byte 3 Channel 1 analog value 215 through 28 (Bit number 15 is the sign bit.)

Table 2-37 2-Channel Analog Output (6ES7 135-4FB00-0ABO)

Address Assignment
Byte 0 Channel 0 analog value 27 through 20
Byte 1 Channel 0 analog value 215 through 28 (Bit number 15 is the sign bit.)
Byte 2 Channel 1 analog value 27 through 20
Byte 3 Channel 1 analog value 215 through 28 (Bit number 15 is the sign bit.)

Sign
The sign (S, +/-) of the analog value is always in bit number 15:
e 0"— +
o 47 —

DeviceNet ET 200S Distributed 1/0 System
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1Count Module Assignment of the Feedback and Control Interface

Table 2-38 1Count24V/100kHz (6ES7 138-4DA03-0ABO0) Feedback Interface (Inputs)

Address Assignment Designation

Byte 0 Count value 27 through 20

Byte 1 Count value 215 through 28

Byte 2 Count value 223 through 216

Byte 3 Count value 231 through 224

Byte 4 Reserve =0

Byte 5 Bit7:  Zero-crossing in the count range in counting without a main STS_ND

counting direction

Bit6:  Lower count limit STS_UFLW
Bit 5: Upper count limit STS_OFLW
Bit4:  Comparator 2 status STS_CMP2
Bit3:  Comparator 1 status STS_CMP1
Bit 2: Reserve =0
Bit 1: Reserve =0
Bit0:  Synchronization status STS_SYN

Byte 6 Bit7:  Down direction status STS_C_DN
Bit6:  Up direction status STS_C_UP
Bit5: Reserve =0
Bit4: DO2 status STS_DO2
Bit 3 DO1 status STS_DO1
Bit 2: Reserve =0
Bit1: Dl status STS_DI
Bit0: Internal gate status STS_GATE

Byte 7 Bit 7: Short circuit of the sensor supply ERR_24V
Bit6:  Short circuit / wire break / overtemperature ERR_DO1
Bit5:  Parameter assignment error ERR_PARA
Bit 4: Reserve =0
Bit3: Reserve =0
Bit2:  Resetting of status bit active RES_STS_A
Bit 1: Load function error ERR_LOAD
Bit 0: Load function active STS_LOAD
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Table 2-39 1Count24V/100kHz (6ES7 138-4DA03-0ABO0) Control Interface (Outputs)

Address Assignment Designation

Byte 0 Load value 2/ through 20

Byte 1 Load value 215 through 28

Byte 2 Load value 223 through 216

Byte 3 Load value 231 through 224

Byte 4 Reserve =0

Byte 5 Reserve =0

Byte 6 Bit7: Reserve=0
Bit6: Reserve =0
Bit5: Reserve =0
Bit 4: Change function and behavior of DO1, DO2 C_DOPARAM
Bit 3 Load comparison value 2 CMP_VAL2
Bit2:  Load comparison value 1 CMP_VAL1
Bit 1: Load counter (preparatory) LOAD_PREPARE
Bit 0: Load counter (direct) LOAD_VAL

Byte 7 Bit 7: Diagnostic error acknowledgement EXTF_ACK
Bit6:  Enable DO2 CTRL_DO2
Bit 5: DO2 control bit SET_DO2
Bit4:  Enable DO1 CTRL_DOf1
Bit 3: DO1 control bit SET_DO1
Bit2:  Start resetting of status bit RES_STS
Bit 1: Enable synchronization CTRL_SYN
Bit0:  SW gate control bit SW_GATE

2-40
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1STEP Module Assignment of the Feedback and Control Interface

Table 2-40 1STEP5V/204kHz (6ES7 138-4DC00-0ABO) Feedback Interface (Inputs)

Address Assignment Designation
Byte 0 Residual distance value 2/ through 20
Byte 1 Residual distance value 215 through 28
Byte 2 Residual distance value 219 through 216
Reserve = 0 value 223 through 220
Byte 3 Reserve =0
Byte 4 Reserve =0
Byte 5 Reserve =0
Byte 6 Bit7:  Positioning in operation POS
Bit6:  Cause of STOP: Limit switch STOP_LIMIT_P
Bit5:  Cause of STOP: Limit switch STOP_LIMIT_M
Bit4:  Cause of STOP: External STOP STOP_EXT
Bit 3 Cause of STOP: Reference cam STOP_REF
Bit2: Dl status STS_DlI
Bit 1:  Status reference input STS_REF
Bit0:  Status pulse enable active STS_DRV_EN
Byte 7 Bit 7: Sensor supply short circuit ERR_24V
Bit6: Reserve =0
Bit5:  Parameter assignment error ERR_PARA
Bit4:  Reference point determines SYNC
Bit3: Residual value <0 DIS_NEG
Bit2:  Position reached POS_RCD
Bit 1: Error during job transfer ERR_JOB
Bit0:  Job transfer currently running STS_JOB
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Table 2-41 1STEP5V/204kHz (6ES7 138-4DC00-0ABO) Control Interface (Outputs)
Address Assignment Designation
Positioning Job Parameter Assignment Request

Byte 0 Distance value 25 through 20 Base Frequency

Byte 1 Distance value 215 through 28 Multiplier n

Byte 2 Distance value 219 through 216 Multiplier i
Reserve = 0 value 223 through 220

Byte 3 Multiplier value 27 through 20 Reserve = 0

Byte 4 Reserve =0

Byte 5 Reserve =0

Byte 6 Bit 7: Diagnostic error acknowledgement EXTF_ACK
Bit 6: Parameter assignment job change parameter C_PAR
Bit5: Reserve =0
Bit 4: Reserve =0
Bit3:  Stop at the reference cam STOP_REF_EN
Bit 2: Pulse enable (only relevant if you assigned parameters to the DRV_EN

digital input as external STOP)

Bit 1:  Limit switch in forward direction LIMIT_P
Bit0:  Limit switch in backward direction LIMIT_M

Byte 7 Bit 7: Reduction factor R
Bit 6: STOP
Bit5:  Backward start DIR_M
Bit4:  Forward start DIR_P
Bit 3 Reserve =0
Bit 2: Reserve = 0
Bit 1: Reserve =0
Bit0: 0 =incremental mode /1 = search for reference Mode

2-42
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Serial Interface Module (SI) Module Assignment of the Feedback and Control

Interface

Table 2-42 Sl (6ES7 138-4DF00-0ABO) Feedback Interface (Inputs)

Address Assignment Designation
Byte 0 1st data byte (8th data byte) Data
Byte 1 Status value 20 through 27 (7th data byte) Data
Byte 2 Status value 28 through 215 (6th data byte) Data
Byte 3 Bit7: Reserve=0
Bit 6: Set by the module to acknowledge that the job has been accepted;| Job Code
value 22
Bit 5: Set by the module to acknowledge that the job has been accepted;| Job Code
value 21
Bit 4: Set by the module to acknowledge that the job has been accepted;| Job Code
value 20
Bit 3 Set by the module to indicate that a segment was not received in | Error
the correct order. The execution number field indicates ths last
valid execution number.
Bit 2: Send job: Execution Number
Incremented by the module by 1 when the module is ready to
accept another segment from the CPU.
Receive job:
Incremented by the module by 1 when the module sends another
segment to the CPU. (The value goes from 1 to 7.); value 22
Bit 1: Same as bit 2; value 21 Execution Number
Bit O: Same as bit 2; value 20 Execution Number
Byte 4 5t data byte (12t data byte) Data
Byte 5 4th data byte (11th data byte) Data
Byte 6 3'd data byte (10th data byte) Data
Byte 7 2nd data byte (9t data byte) Data

Note

When the module is used in 4-byte mode, bytes 0 through 3 contain the information
shown above. Bytes 4 through 7 are omitted.
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Table 2-43 Sl (6ES7 138-4DF00-0ABO) Control Interface (Outputs)

Address Assignment Designation
Byte 0 1st data byte (8t data byte) Data
Byte 1 Length value 29 through 27 (7th data byte) Data
Byte 2 Length value 28 through 215 (6th data byte) Data
Byte 3 Bit7: Reserve=0
Bit6:  Set by the CPU to initiate a job; value 22 Job Code
Bit5:  Setby the CPU to initiate a job; value 21 Job Code
Bit4:  Setby the CPU to initiate a job; value 29 Job Code
Bit 3 Set by the CPU to indicate that a segment was not received in the | Error
correct order. The execution number field indicates the last valid
execution number.
Bit 2: Send job: Execution Number
Incremented by the CPU by 1 when the CPU sends another
segment to the 1S module.
Receive job:
Incremented by the CPU by 1 when the CPU is ready to accept
another segment from the module. (The value goes from 1 to 7.);
value 22
Bit 1: Same as bit 2; value 21 Execution Number
Bit O: Same as bit 2; value 20 Execution Number
Byte 4 5t data byte (12t data byte) Data
Byte 5 4th data byte (11th data byte) Data
Byte 6 3rd data byte (10th data byte) Data
Byte 7 2nd data byte (9t data byte) Data

2-44

Note

When the module is used in 4-byte mode, bytes 0 through 3 contain respectively:

* Length value 28 through 215

* Job Code and Execution Number
« 1St data byte

e Length value 29 through 27

Bytes 4 through 7 are omitted.
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DS1e-X High Feature Motor Starter Module Assignment of the Feedback and
Control Interface

Table 2-44 DS1e-X High Feature Motor Starter (3RK1 301-0AB10-0AA2) Feedback Interface (Inputs)

Address Assignment Designation
Byte 0 Bit 7: 0 = Not active Ramp operation
1 = Active (for soft starter)
Bit6: 0 =No manual operation local Manual operation
1 = Manual operation local local
Bit5:  value 25 Motor current I,
Bit4:  value 24 Motor current I,
Bit3: value 23 Motor current I
Bit2:  value 22 Motor current lac
Bit1:  value 21 Motor current lact
Bit0:  value 20 Motor current lac
Byte 1 Bit7: 1or0 Input 4 Notel
Bité: 1or0 Input 3 Note1
Bit5: 1or0 Input 2 Note2
Bit4: 1or0 Input 1 Note2
Bit3: 0= No warning General warning
1 = Warning
Bit2: 0= No faults General fault
1 = Fault
Bit1: 0= Off Motor on Note3
1 = On (clockwise/counterclockwise rotation)
Bit0: 0 = Starter cannot be operated by host/PLC Ready
1 = Starter can be operated by host

Notel From the 2DI/-2DO COM control module Note3  Signalis 1 if the motor current is > 18.75% of the
(optional) set rated current.

Note2  From the expansion module (for example, brake
control xB3.4 (optional)
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Table 2-45 DS1e-X High Feature Motor Starter (3RK1 301-0AB10-0AA2) Control Interface (Outputs)

Address Assignment Designation
Byte 0 Reserve =0
Byte 1 Bit7: Reserve=0
Bit6: Reserve=0
Bit5: Reserve=0
Bit 4: 0 = Not active Emergency start
1 = Active
Bit3: 0= Trip Reset inactive Trip reset
1 = Trip Reset active
Bit2: 0= No drive (brake control: brake active and motor braked) Drive for
1 = Drive (brake control: brake released and motor unbraked) expansion module
(brake control)
Bit1: 0 = Motor off Motor ccw
1 = Motor on (for RS1e-X)
Bit 0: 0 = Motor off Motor cw
1 = Motor on

DeviceNet ET 200S Distributed 1/0 System
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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.

Table 3-1 below shows you a number of examples of ET 200S distributed I/O system
configurations:

Table 3-1 Examples of ET 200S Setups
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Examples of ET 200S Setups, continued

Table 3-1
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UO|TEUTWIB !

=

1 Mandatory

ET 200S with

o ". paepuels OaA v Iag ==
||||||| 4| —
© | plepuels DA telde | ——
~ | Jempow emod 3-wd (1)
m @)
(2]
° © o O
5
2 @ hd
2
= m o|0
(/2]
0 Pa 0|0
%) O|oL
< | ainpow semod g-|d n“n_|@
[t —
© | plepuels 0aA b2 102 H—{=—
- —— .
~ plepuels OaA e Ide ———-—
- [ oinpow emod 3wa (-|(1)
a|npow asevu| mv
(2]
o
3
o o £
-_ E o
Q.
Elg ¢ =
2 s 2
w o 2
o o
o=

3-3

DeviceNet ET 200S Distributed 1/0 System

2810145-0004



Configuration Options

3.2

Power Supply of the ET 200S

The following power supplies are available for the ET 200S

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

Table 3-2 Power Supply of the ET 200S

Power supply

Configuration (example)

24 \VVDC
on the interface module

Interface module

1 2 3 4 5 6 7 Slot
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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

DeviceNet ET 200S Distributed 1/0 System
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Placement and Connection to Common Potential of Power Modules

Potential group 1 Potential group 2  Potential group 3
@ (o TTOTT T T T TTT O T T T T
3 s st s 1 | gl
° T o k<] []
2 gl IEI |E|°|E|E|E|°|E|s|'ﬁ|
e 5|E|m|ﬁ|m|E|uJ|uJ|uJ|E|uJ|uJ|.E|
E Ll L rgr o g g
- A T
= | | | | o | | | o ._'_'_2
P1/ P2 power buses ——> —T 1 5:. — 5I — T
AUX1 bus = B 1 11— B 11 11 ]
Supply voltage 1 Supply voltage 2 | Supply voltage 3
Additionally
required voltage

Protective conductor ——

Figure 3-1 Placement and Connection to Common Potential of Power Modules

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

Connecting Different Potentials to the AUX1 Bus

Note

If you apply different potentials to the AUX1 bus in an ET 200S station, you must
isolate the potential groups by means of a power module with the terminal module
TM-P15S23-A0.
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3.4

Electronic Modules

The Electronic Modules to Suit Your Application:

Configuration Options between the Terminal Modules and

Table 3-3  Electronic Modules and the Applications for Which They Are Suitable

Applications

Electronic module

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

24 VDC

2Dl 24 VDC Standard

2Dl 24 VDC High Feature
4Dl 24 VDC Standard

4Dl 24 VDC High Feature
4Dl 24 VDC/SRC Standard

24-48 VUC

4Dl 24-48 VUC High Feature

¢ Evaluating NAMUR
sensors

® Evaluating wired (10K) and
unwired mechanical
sensors

4 input channels

4Dl NAMUR

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

120 VAC

2Dl 120 VAC Standard

230 VAC

2DI 230 VAC Standard

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

VDCupto 0.5A

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

4D0O 24 VDC/0.5 A Standard
VDCupto2 A 2D0 24 VDC/2 A Standard

2D0 24 VDC/2 A High Feature

4D0O 24 VDC/2 A Standard
VACupto1A 2D0 24-230 VAC/1 A

Up to 120 VDC/up to 230 VAC
upto5A

2RO NO 24-120 VDC/
5A24-230 VAC/5 A

Up to 48 VDC/up to 230 VAC up
to5A

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

® Measuring voltages

+10V/ + 5V/1to 5V

2Al U Standard

® Measuring voltages with
high resolution

+10V/ + 5V/1to 5V

2Al U High Feature

¢ Time-critical measuring of
voltages

+10V/ + 5V/ £ 2.5V/

2Al U High Speed

® Measuring of currents with
two-wire measuring
transducers

4to 20 mA

2Al | 2WIRE Standard
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Table 3-3  Electronic Modules and the Applications for Which They Are Suitable, continued

Applications

Electronic module

Time-critical measuring of
currents with two-wire
measuring transducers

4 to 20mA
0to 20 mA

2Al | 2WIRE High Speed

Measuring of currents with
four-wire measuring
transducers

+20mA/ 4 to 20 mA

2Al | 4WIRE Standard

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

+20mA/ 4 to 20 mA

2Al | 2/4WIRE High Feature

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

4 to 20mA
0 to 20mA
+ 20mA

2Al | 4WIRE High Speed

Measuring temperatures
with resistance
thermometers and resistors
Measuring reference
junction temperatures in
thermocouple applications

Pt100/ Ni100
150 Q/300 Q/600 Q

2Al RTD Standard

Measuring temperatures
with resistance
thermometers and resistors

Measuring reference
junction temperatures in
thermocouple applications

High degree of accuracy

Temperature coefficient can
be parameterized

Pt100/ Ni100/ Pt 200/

Ni 120/ Pt 500/ Ni 500/

Pt 1000/ Ni 1000

150 €2/ 300 €/ 600 Q/ PTC

2AlI RTD High Feature

Measuring temperatures
with thermocouples and
voltages

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

2Al TC Standard

Measuring temperatures
with thermocouples and
voltages

Internal reference junction
in connection with
TM-E15S24-AT

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

2Al TC High Feature

Output of voltages

+10V/1to 5V

2A0 U Standard

Output of voltages with high
resolution

+10V/1to 5V

2A0 U High Feature

Output of currents

+20mA/ 4 to 20V

2A0 | Standard

Output of currents with high
resolution

+20mA/ 4 to 20V

2A0 | High Feature

DeviceNet ET 200S Distributed 1/0 System
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Table 3-3  Electronic Modules and the Applications for Which They Are Suitable, continued

path positions by means of
absolute position encoders
(SSI)

¢ Simple positioning tasks

13 bits/21 bits/25 bits

Applications Electronic module
¢ Counting of pulses, 24V signals up to 100 kHz 1Count 24V/100kHz
measurement of frequency,
operating speed, or period -
time by means of 5V signals up to 500 kHz 1Count 5V/500kHz
incremental encoders
® Detection and evaluation of | Absolute position encoder: 1SSl

* Driving power circuits of
stepper motors

* Positioning stepper motors

5V pulses up to 204 kHz

EM 1STEP 5V/204kHz

¢ OQutput 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 SSlI/Analog

* RS232C/RS422/RS485
serial data transmission

ASCII and 3964 (R) protocol

181 3964/ASCII

Protocol mode and USS

1S1 Modbus/USS

* Reservation of a slot for
any electronic module

Width 15 mm
Width 30 mm

RESERVE
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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 3-4  Assignment of TM-P Terminal Modules and Power Modules

Power Modules

TM-P Terminal Modules for Power Modules

24-230VAC

Screw-type term. —> 15523-A1 15523-A0 15522-01
Order number

6ES7193... — ...4CC20-0AA0 ...4CD20-0AA0 ...4CE00-0AA0
Spring terminal: —» 15C23-A1 15C23-A0 15C22-01
Order number -

6ES7193... ...4CC30-0AA0 ...4CD30-0AA0 ...4CE10-0AA0
Fast Connect —> 15N23-A1 15N23-A0 15N22-01
Order number  __ _

6ES7193... ...4CC70-0AA0 ...4CD70-0AA0 ...4CE60-0AA0
PM-E 24 VDC D Q Q
PM-E 24-48 VDC Q Q Q
PM-E 24-48VDC/ Q Q Q

3-10
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Table 3-5 Assignment of TM-E Terminal Modules and Electronic Modules

Electronic Modules

TM-E Terminal Modules for Electronic Modules

Screw-type term. —>

Order number
6ES7193... -

15526-A1

15524-A1

15524-01

15523-01

15S24-AT

30S44-01

...4CA40-

0AAO0

...4CA20-

0AAO0

...4CB20-

0AAO0

...4CB00-
0AAO0

...4CL20-
0AAO0

...4CG20-

0AAO0

Spring terminal:  —»

Order number  ___
6ES7198...

15C26-A1

15C24-A1

15C24-01

15C23-01

15C24-AT

30C44-01

...4CA50-

0AAO0

...4CA30-

0AAO0

...4CB30-

0AAO0

...4CB10-
0AAO0

...4CL30-
0AAO0

...4CG30-

0AAO0

Fast Connect —

Order number  ___
6ES7198...

15N26-A1

15N24-A1

15N24-01

15N23-01

...4CA80-

0AAO0

...4CA70-

0AAO0

...4CB70-

0AAO0

...4CB60-
0AAO0

2Dl 24 VDC Standard
2Dl 24 VDC High
Feature

4Dl 24 VDC Standard
4Dl 24 VDC High
Feature

4Dl 24 VDC/SRC
Standard

Q

Q

Q

Q

4Dl 24-48 VUC High
Feature

4Dl NAMUR

2Dl 120 VAC Standard

2DI 230 VAC Standard

2D0 24 VDC/0.5 A
Standard

2D0 24 VDC/0.5 A
High Feature

4D0O 24 VDC/0.5 A
Standard

00|00 O

00|00 O

00|00 O

00|00 O

2D0 24 VDC/2 A
Standard

2DO0 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
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Table 3-5 Assignment of TM-E Terminal Modules and Electronic Modules, continued

Electronic Modules

TM-E Terminal Modules for Electronic Modules

Screw-type term. —> | 15526-A1 15524-A1 15524-01 15523-01 15524-AT 30544-01
Order number ..ACA40- | ..4CA20- | ..4CB20- | ..4CB00- | ..4CL20- |..4CG20-
6ES7163... 0AA0 0AA0 0AA0 0AA0 0AA0 0AA0
Spring terminal: —| 15C26-A1 15C24-A1 15C24-01 15C23-01 15C24-AT | 30C44-01
Order number _, | ...4CA50- ...4CA30- ...4CB30- ...4CB10- ..4CL30- | ...4CG30-
6ES7193... 0AA0Q 0AA0Q 0AA0Q 0AA0Q 0AA0 0AA0
Fast Connect —> | 15N26-A1 15N24-A1 15N24-01 15N23-01

Ordernumber __, | ..4CA80- | ..4CA70- | ..4CB70- | ..4CB60-
6ES7193... 0AA0Q 0AA0Q 0AA0Q 0AA0

2Al U Standard Q Q Q Q

2Al U High Feature

2Al U High Speed

2Al | 2WIRE Standard Q D Q Q

2Al | 2WIRE High

Speed

2Al | 2/4WIRE High Q D

Feature

2Al | 4WIRE Standard Q Q

2Al | 4WIRE High

Speed

2AI RTD Standard Q Q

2AI RTD High Feature Q Q Q Q

2AI TC Standard Q Q Q Q

2Al TC High Feature Q

2A0 U Standard Q Q

2A0 U High Feature

2A0 | Standard Q Q Q Q

2A0 | High Feature

1Count 24V/100kHz Q Q

1Count 5V/500kHz Q
1SSl Q Q

EM 1STEP 5V/204kHz Q Q

2PULSE Q Q

1POS INC/Digital Q
1POS SSI/Digital Q
1POS INC/Analog Q
1POS SSI/Analog Q
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Table 3-5 Assignment of TM-E Terminal Modules and Electronic Modules, continued

Electronic Modules

TM-E Terminal Modules for Electronic Modules

Screw-type term. —> | 15526-A1 15524-A1 15524-01 15523-01 15524-AT 30544-01
Order number ..ACA40- | ..4CA20- | ..4CB20- | ..4CB0O- | ..4CL20- |..4CG20-
6ES7188... 0AA0 0AA0 0AA0 0AA0 0AA0 0AA0
Spring terminal: —| 15C26-A1 15C24-A1 15C24-01 15C23-01 15C24-AT | 30C44-01
Order number _, | ...4CA50- ...4CA30- ...4CB30- ...4CB10- ..4CL30- | ...4CG30-
6ES7188... 0AA0 0AAO0 0AAO0 0AAO0 0AAO0 0AAO0
Fast Connect —= | 15N26-A1 15N24-A1 15N24-01 15N23-01

Order number ..4CA80- | ..4CA70- | ..4CB70- | ..4CB60-
6ES7188... 0AAO0 0AAO0 0AAO0 0AA0

1S1 3964/ASCII Q Q

1SI Modbus/USS Q Q

RESERVE Q Q Q Q Q

(width 15 mm)

RESERVE Q
(width 30 mm)

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/
24-230 VAC

Can be used with all electronic modules.

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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How to Find the Right Terminal Module for a Power Module for Your Application:

'

Do you
need access at this
terminal module to the AUX1

bus by means of terminals (for
example, for protective conductors or
additional supply of potential up to
the maximum load voltage
of the module)

?

Do you
want to interrupt the
AUX1 bus with this terminal
module and thus open a new potential

group

?

Yes

Screw-type terminal:
»| TM-P15S22-01
(2x2 terminals)

Spring terminal:

No = TM-P15C22-01

(2x2 terminals)

Fast Connect:
TM-P15N22-01
(2x2 terminals)

\

Screw-type terminal:
TM-P15S23-A1
(2x3 terminals)

Y

No Spring terminal:

\

TM-P15C23-A1
(2x3 terminals)

» Fast Connect:
TM-P15N23-A1
(2x3 terminals)

Screw-type terminal:
» TM-P15S23-A0
(2x3 terminals)

Yes Spring terminal:

Figure 3-2

3-14

> TM-P15C23-A0
(2x3 terminals)

» Spring terminal:
TM-P15N23-A0
(2x3 terminals)

Selecting Terminal Modules for Power Modules

DeviceNet ET 200S Distributed 1/0 System
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Configuration Examples of Terminal Modules for Power Modules

Table 3-6  Terminal Modules for Power Modules

Terminal Structure
Module
TM-P15S22-01
TM-P15C22-01
TM-P15N22-01

Potential group 1  Potential group 2
! 3 ‘ 2 Backplane

Tiikaiaassil indnnnsnamaama

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

=]

o o

oo

AUX1

L L

TM-P15823-A1 Potential group 1 Potential group 2

TM-P15C23-A1 ¢ 4 & 3 & & ¢ ¢ JBackplane
e el A R G P
TM-P15N23-A1 0 TS S X bus P1
0 T T T

R T T e

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

oo

N

o)}

N
[

o)}

Ry iy
A A A A
— [ &8
I 4 l
1 N AUX1
Access by means of| * + (PE)

terminals to AUX1

DeviceNet ET 200S Distributed 1/0 System
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Table 3-6  Terminal Modules for Power Modules, continued

Terminal Structure
Module
TM-P15523-A0 Potential group 1  Potential group 2
TM-P15C23-A0 I — A S S p ; P § Backplane bus
TM-P15N23-A0 : ﬂﬂﬁfﬁﬂﬁ ﬂﬂiﬁ rere e P
[ [ IRRERRERRL
PM (EM |[EM |[EM |PM [EM |[EM EM [EM |[EM
0o
— zl g 2| g
3|7 3|7
A A A A
a4 8| 4 8
v T
9 4 AUX1
Access by means of | " +
terminals to AUX1 .
Open new potential group by means of AUX1

3-16
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How to Find the Right Terminal Module for an Electronic Module for Your

Application:

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

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

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)

Do you
need a terminal module
with an internal reference junction for

temperature compensation
?

No

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

Yes

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

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

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

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)

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:
TM-E15S23-01 (2x3 terminals)

1 Not for electronic modules with technological functions

Spring terminal:
TM-E15C23-01 (2x3 terminals)

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

Figure 3-3

DeviceNet ET 200S Distributed 1/0 System
2810145-0004
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Configuration Examples of Terminal Modules for Electronic Modules

Table 3-7 Terminal Modules for Electronic Modules

Terminal modules

Structure

TM-E15S26-A1
TM-E15C26-A1
TM-E15N26-A1

Potential group 1 Potential group 2

— < & Backplane bus

Iniisisaus I8 vidingabanaRsAL

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

oo

~

0> PR B>

5 o]
o]

N (S

|

=) S ao—

s QB0

® °N & o

B o]

l\AZI>L<:‘:':I><E<:‘:' N
on o]

o Sy S oo

on S

o Oy S oo

N B o—]

o Sy S oo

on S

o Sy 07‘ oo

W ORPON

e

~> 50>

W AUX1

Access via terminals to AUX 1

TM-E15S24-A1
TM-E15C24-A1
TM-E15N24-A1

Potential group 1  Potential group 2

oo

~

mmi i

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

AL LS
. R VY SO G N LG

AUX1

Access by means of
terminals to AUX1
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Table 3-7 Terminal Modules for Electronic Modules, continued

Terminal modules

Structure

TM-E15S24-01
TM-E15C24-01
TM-E15N24-01

Potential group 1 Potential group 2

| [FRR T [ T

~ I

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

.-l

¢ AUX1

TM-E15S23-01
TM-E15C23-01
TM-E15N23-01

Potential group 1 Potential group 2

7 p ! o Backplane bus
0 ) O : ) TEP1
o | | P F%zﬁﬂ:w 11 P2

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

o

5
P =
‘E\l o ;o
fw =

S : AUX1
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Table 3-7 Terminal Modules for Electronic Modules, continued

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

EF%% = F”%ﬁi:ﬁg%% Eickplane bus

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

oo
L)
| 5 5 5 5 5 5 5 g
[ 62| |1v6 g g 62|/ |16 62| |1b6
7| 7| 7 7| 7| 7|
I 4|1 8| 4| 8 4/ 8| 4| 8 51 8/ 4/ 8
1 AUX1
TM-E30S44-01
TM-E30C44-01 Potential group 1  Potential group 2
p) p p) J Backplane bus

0

Timim T

I PM EM |EM |PM EM |EM

oo

[m]

B ST
i JH%M? %%Mf
- | 70 07 AUX1
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3.5 Options for Future Expansion on ET 200S

Features

You can set up the ET 200S for future expansions (options). This 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.

Note

The 1/O Status LED flashes red, the 1/O Status Byte is 1, and the ET 200S reports
Incorrect Module for each RESERVE module while data transfer continues.

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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Example of the Use of the RESERVE Modules

(&)
o Q Q 5
Er;:r:?ad 288/_|8 S &
; ¥ >|>12|<|o/olo|o|%|s5 50|00 ofE
maximum = ;ggzglggggg:@@@ggogg
configuration Nslg N w w R b
ofthe ET 200S s q 2 z 3
o
Basic config. N Option 1 Basic Option 2
/ config.
1st version: 13)
o N
=88 _E|uuuy s wlww ) &
Preparation R>I5o2 ElEER 2= < ~E|IEEE
" s | 4Y3zd|duun Q| Q) oW | Wi e
using R EISTE g ] v | e 1 4 i
RESERVE wag s\ EEe|c s Clccic|s
modules  and = o o @
prewiring
OR
Sensors/actuators
2nd version:
Preparation o
using a O O 5
>00 A |wlwwwA =
RESERVE $§§D>EEEE> g
modules and s évvzﬁwwww?ﬁéééé
prewiring. The = @SS aw | @RRa W o]
waa rioejec|cls [0}
RESERVE L«« F =z E
modules at the o
right-hand end
of the station
are not present.
Sensors/actuators

This setup must
be configured
(DNS200)

'ou must install
and wire this
configuration

OR

'ou must install
and wire this
configuration

Figure 3-4
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Option Parameter Assignment
Note the following prerequisites when assigning parameters:

* In DNS200, 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):

- Set the parameters

e Parameterize the interface module as follows:

Interface Module Parameters Setting Description

5136-DNS-200S Operation at Enable When the actual configuration
Preset <> differs from the expected
Actual configuration, the ET 200S
Configuration continues to exchange data

with the master.

I/O Status Byte | Enable The I/O Status Enable
Enable attribute enables/disables the

generation of a single 1/0
status byte at the beginning
of the input data /O packet.
This status byte indicates if
any faults have occurred
which would result in invalid
data.

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

DeviceNet ET 200S Distributed 1/0 System
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3.6 Limitations on the Number of Modules That Can Be
Connected/Maximum Configuration

e Number of modules: Each ET 200S consists of a maximum of 63 modules. This
includes power modules, electronic modules, RESERVE modules, and motor
starters.

* Bus length of the ET 200S: Maximum of 1 m
* Parameter length: Maximum of 244 bytes

DeviceNet ET 200S Distributed 1/0 System
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Table 3-8  Parameter Length in Bytes

DeviceNet ET 200S Distributed 1/0 System

2810145-0004

HIGH FEATURE

Module Parameter Module Parameter
Length Length
M 26 bytes RESERVE _—
PM-E 24 VDC 3 bytes 2Al 1 2WIRE S 4 bytes
PM-E 24-48 VDC 2Al | 2WIRE High Speed 12 bytes
PM-E 24-48 VDC/ (4 bytes*)
24-230 VAC
. 2Al | 4WIRE Standard 4 bytes
2Dl 24 VDC High Feature 3 bytes 2A1 | 2/4WIRE High Feature
4Dl 24 VDC High Feature 3 bytes -
2Al | 4WIRE High Speed 12 bytes
2Dl 24 VDC Standard 1 byte (4 bytes**)
4D1 24 VDC Standard 2AI RTD Standard 4 bytes
4Dl 24 VDC/SRC Standard
2Al RTD High Feature 7 bytes (4
4Dl NAMUR 12 bytes bytes*)
2DI1 120 VAC Standard 3 bytes 2Al TC Standard 4 bytes
2DI 230 VAC Standard 3 bytes 2AI TC High Feature
2DO0 24 VDC/0.5 A High Feature |3 bytes 2A0 U Standard 7 bytes
2DO 24 VDC/0.5 A Standard 1 byte 2A0 U High Feature
4D0O 24 VDC/0.5 A Standard 2A0 | Standard 7 bytes
2D0 24 VDC/2 A High Feature | 3 bytes 2A0 | High Feature
2DO 24 VDC/2 A Standard 1 byte 1Count 24V/100kHz 16 bytes
4D0O 24 VDC/2 A Standard 1Count 5V/500kHz 16 bytes
2DO0 24-230 VAC/1 A 3 bytes 1SSl 8 bytes
2RO NO 24-120 VDC/5 A 24-230 | 3 bytes EM 1STEP 5V/204kHz 7 bytes
VAGC/S A 2PULSE 16 bytes
2RO NO/NC 24-48 VDC/5 A 3 bytes —
4-230 VAC/5 A 1POS INC/Digital 16 bytes
1POS SSI/Digital
2AlU St.andard 4 bytes 1POS INC/Analog
2Al U High Feature 1POS SSl/Analog
2Al U High Speed 2 f;})’tf:m) 151 3964/ASCII 12 bytes
1Sl Modbus/USS
Motor starter STANDARD 3 bytes
Motor starter 12 bytes

pie

When used as 2Al RTD Standard

When used as 6ES7134 4GB50-0AB0O
When used as 6ES7134 4GB50-0AB0O
When used as 6ES7134 4GB50-0AB0
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* Address space: depends on the master. The interface module supports a maximum
of 244 input bytes and 244 output bytes.

* Power module: maximum configuration per potential group

Table 3-9 Maximum Configuration per Potential Group

Power Modules Maximum Connectable Modules
Current-Carrying
Capacity
PM-E 24 VDC power 10 A The number of modules that can be
module connected depends on the total current of all

the modules in this potential group. This must
not exceed 10 A in total. The total current is
decisively affected by the digital output

PM-E dul 10A modules:
-E power module
24.48 VDC * 2D0 24 VDC/0.5 A Standard

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

PM-E power module 10 A (24 VDC) ¢ 2DO 24 VDC/2 A Standard
24..48 VDC/ 8 A (120/230 VAC) e 2D0 24 VDC/2 A High Feature
24..230 VAC

®* 4DO 24 VDC/2 A Standard
* 4DO 24 VDC/2 A High Feature
e 2DO0O 24-230 VAC/2 A

* Number of identifiers: one module per identifier (maximum 63 identifiers)

DeviceNet ET 200S Distributed 1/0 System
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Important Information

ii Warning
Open operating equipment

The modules of an ET 200S are open operating equipment. This means that you can
only install the ET 200S in cases, cabinets or electrical plant rooms where they will
only be accessible with a key or a tool. Only trained or authorized personnel should
have access to the cases, cabinets or electrical plant rooms.

Simple Installation

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

Chapter Overview

Chapter Description Page

41 Installation Rules, Installation Position, Rail, Installation- Measurements 4-2
and Clearances
4.2 Installing the DeviceNet Interface Module 4-4
4.3 Installing the TM-P and TM-E Terminal Modules 4-6
4.4 Replacing the Terminal Box on the Terminal Module 4-8
4.5 Installing the Terminating Module 4-10
4.6 Installing the Shield Contact 4-11
4.7 Applying Slot Number Labels and Color Identification Labels 4-13
4.8 Setting the Node Address 4-15
zDéa;/éc;il\é% g(')l’42008 Distributed 1/0O System 41




Installation

4.1 Installation Rules, Installation Position, Rail, Installation-
Measurements and Clearances

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

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

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

* The ET 200S distributed I/O system ends with the terminating module.
* The maximum configuration of the distributed I/O system is 63 modules.

Installation Position

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

Rail

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

Note

If the ET 2008 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 1/0O system from slipping to the side, we
recommend that you fit a mechanical stop (for example, with a ground terminal,
8WA2 011-1PH20) at both ends of the device.

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

DeviceNet ET 200S Distributed 1/0 System
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Installation Measurements

Table 4-1 Installation Measurements
Measure-
ments
Installation | ® Interface module: 45 mm (1.77 in)
width ¢ Terminal modules with electronic modules: 15 mm (0.59 in) or 30 mm (1.18
in)
¢ Terminating module: 7.5 mm (0.3 in)
Installation |*® Interface module: 119.5 mm (4.7 in)
height * Electronic module with terminal module:
- 3 levels with screw-type or spring terminals: 119.5 mm (4.7 in)
- 3 levels with Fast Connect: 143 mm (5.63 in)
- 3 levels with screw-type or spring terminals and shield contact:
151.5 mm (5.96 in)
- 3 levels with Fast Connect and shield contact: 175 mm (6.88 in)
- 4 levels with screw-type or spring terminals: 132 mm (5.2 in)
- 4 levels with Fast Connect: 164 mm (6.45 in)
- 3 levels with screw-type or spring terminals and shield contact: 164 mm
(6.45in)
- 4 levels with Fast Connect and shield contact: 196 mm (7.71 in)
- 6 levels with screw-type or spring terminals: 157 mm (6.18 in)
- 6 levels with Fast Connect: 204 mm (8.02 in)
- 6 levels with screw-type or spring terminals and shield contact: 189 mm
(7.43in)
- 6 levels with Fast Connect and shield contact: 236 mm (9.28 in)
- 7 levels with screw-type terminal: 196.5 mm (7.73 in)
Installation |® ET 200S on rail 7.5 mm deep: 75 mm (2.95 in)
depth  ET 200S on rail with 15 mm depth: 82.5 mm (3.24 in)

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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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 (1.38in)
0
E PM|EM| EM|EM| PM | EM|EM | EM
20 mm 20 mm
(0.79in) -
00— — — — (0.79 in)
[
35 mm ‘
(1.38in) —
[ 1O
15 mm 35 mm
0.59in ; 15 mm
| ( ) (1.38in) (0,59 in)

Figure 4-1 Minimum Clearances

4.2 Installing the DeviceNet Interface Module

Features

* The DeviceNet Slave Adapter interface module connects the ET 200S with the
DeviceNet network.

* The interface module transfers data between the higher-level controller and the 1/0
modules.

Prerequisites
* 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 63 modules
(including power modules, 1/0O modules, reserve modules, and motor starters).

DeviceNet ET 200S Distributed 1/0 System
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Tool Required

3 mm screwdriver

Installing the Interface Module
1. Hang the interface module on the rail.

2. Tip the interface module back until you hear the locking mechanism engage.

Figure 4-2  Installing the Interface Module

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

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

Note: The locking mechanism is under the interface module.

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

DeviceNet ET 200S Distributed 1/0 System
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4.3 Installing the TM-P and TM-E Terminal Modules

Features

* The terminal modules receive the I/O modules and power modules.
* The terminal modules can be prewired (without I/O modules).

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

Prerequisites

e The rail must be installed.

Tool Required

3 mm screwdriver

Installing the Terminal Module
1. Hang the terminal module on the rail.

2. Tip the terminal module back until you hear the locking mechanism engage.

3. Move the terminal module to the left until you hear it snap into place at the previous

interface module (if already installed) or the terminal module.
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Figure 4-3 Installing the Terminal Module
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Removing the Terminal Module

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

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

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

2. Disconnect the wiring on the terminal module.

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

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

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

)

IR

A
R |

AN
SR Z4 VA
AD

%!

N,

il S,
AD
U

= ¥
A
70
2D
%!
A AD
R \Y
m\

Q
D
143
A
\J
AN
%!

VR

15

YR
e

3
;i

)
AD

Locking mechanism

- i al 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

DeviceNet ET 200S Distributed 1/0 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.

Prerequisites

It is not necessary to remove the terminal module.

Tool Required

3 mm screwdriver

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

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

2. Disconnect the wiring on the terminal module.

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

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

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

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

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

Slot number label:

Figure 4-5 Replacing the Terminal Box on the Terminal Module

DeviceNet ET 200S Distributed 1/0 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.

Prerequisites

The last terminal module must be installed.

Installing the Terminating Module
1. Hook the terminating module on the rail to the right of the last terminal module.

2. Tip the terminating module back on the rail.
3. Move the terminating module to the left until you hear it snap into place against the

last terminal module.
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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.

DeviceNet ET 200S Distributed 1/0 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, 1TCOUNT 24V/100kHz electronic module and 1SSI electronic
module).

* Fit the shield contact on the terminal module.

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

Prerequisites

* The terminal modules must be installed.

Tool required
* 3 mm screwdriver

* Metal-cutting saw

DeviceNet ET 200S Distributed 1/0 System
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Installing the Shield Contact

1.
2.

Push the shield contact element onto the first terminal module from below.
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).

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.

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.

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

Attach the ground connection terminal to the protruding conductor rail.

Shield terminals

/7

Shield contact elements

Ground connection terminal

Figure 4-7  Installing the Shield Contact

4-12
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4.7 Applying Slot Number Labels and Color Identification
Labels

Features

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

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

Prerequisites
* The terminal modules must be installed.

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

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

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

- Position of 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.

Tool Required

3 mm screwdriver (for removal only)

DeviceNet ET 200S Distributed 1/0 System
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Applying Slot Number Labels and Color Identification Labels

Slot number labels:

1. Break the slot number label (1 to 63) off the strip.

2. Use your finger to press the slot number label onto the terminal module.
Color identification labels:

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

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

T
Slot number
label
@®©
T~ Color
O0I0O —1+— identification
| / labels

Figure 4-8  Applying Slot Number Labels and Color Identification Labels

Removing Slot Number Labels and Color Identification Labels

4-14

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.

DeviceNet ET 200S Distributed 1/0 System
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4.8 Setting the Node Address

Features

The node address defines the address at which the ET 200S distributed 1/O system is
found on the DeviceNet network.

Prerequisites

* The node 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 node addresses are 0 to 63 (refer also to Table 2-2).
* Each address can be assigned only once on the network.

Tool Required
3 mm screwdriver

Setting the Node address
1. Slide the window on the interface module upward.
2. Use a screwdriver on the DIP switches to set the desired node address.
3. Close the window.

Interface module
L1
0 a
g OFF ON
DR1| Example:
o DRO | B Node address =
NAS | N (82)
DeviceNet NA4 m (1 6)
NA3 | IO 8)
NA2 | [l @)
NA1 | [ )
— NAo | I (1)
ooolo -

Figure 4-9  Setting the Node Address

DeviceNet ET 200S Distributed 1/0 System
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Changing the Node Address

You change the node address in exactly the same way as you set it. A change to the
node address takes effect after power on at the interface module of the ET 200S.

DeviceNet ET 200S Distributed 1/0 System
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Prewiring

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

Chapter Overview

Chapter Description Page
5.1 General Rules and Regulations for Operating the ET 200S 5-2
5.2 Operating the ET 200S on a Grounded Supply 5-4
5.3 Electrical Design of the ET 200S 5-7
5.4 Wiring the ET 200S 5-8
5.5 Inserting and Identifying the Electronic Modules 5-21
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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 1/0O system in a plant or system.

Specific Applications

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

EMERGENCY STOP Devices

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

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 undefined
emergency stop device start-up.

DeviceNet ET 200S Distributed 1/0 System
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Line Voltage

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

With ... Requirements
Permanently installed plants or systems There must be a line disconnect switch or a
without all-pole line disconnect switches fuse in the building installation system.

Load power supplies, power supply modules | 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 protection | Take lightning protection
. _ _ _ precautions
2_4 VD(_: supply lines, Indoor lightning protection (for example, lightning
signal lines conductors)
24 VVDC supply Safe (electrical) isolation of extra-low voltage

Protection against Outside Electrical Influences

The following table tells you what to do to provide protection against electrical

influences or faults.

With ...

You Must Ensure that...

All plants or systems in
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.

DeviceNet ET 200S Distributed 1/0 System
2810145-0004

5-3




Wiring and Fitting

5.2 Operating the ET 200S on a Grounded Supply

In this section, you will find information on the overall setup of an ET 200S distributed
I/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

Definition: 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
Figure 5-1

Circuit-breaking device for ... Part 460: ... Part1:

PLC, sensors and actuators Main switch Disconnector

Short-circuit and overload ... Part 725: ... Part1:

protection: Single-pole *  With a grounded

Grouped for sensors and ac- protection of secondary circuit:

tuators circuits single-pole protection

® In all other cases: all-pole

protection

Load power supply for AC Isolation by Isolation by transformer

load circuits with more than transformer recommended

five electromagnetic devices recommended

DeviceNet ET 200S Distributed 1/0 System
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Safe Electrical Isolation
Safe electrical isolation must be provided for:

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

* 24 VDC operating current circuits

Setting up the ET 200S with Ungrounded Reference Potential

The reference potential M of the rated supply voltage for the IM 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 IM 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.

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

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

L1 Low voltage distribution, for example,
II:% TN-S system (3 x 400 V)
N
PE FG: Functional ground to divert noise
[][][] directly to the DIN rail by means of a
spring contact
ET 200S \
)
:| FG:| FG:| FG:| FG:| FG:
A
Rail b ¢
$666 o
(ORI o
PE (AUX1)
¥ __IAC m
+ = :
DC " \ —
| s ¢ py 3 | Shield contact for cable shields
Ground bus
Note: There is no DC connection between 1M and the DIN rail.
These may be connected externally if required.
> .
>4 —————
> .-
Load circuit
400 VAC for motor starters
> [AC > -
DC > ~
24 VDC load circuit for electronic modules and
motor starters
~>_ [AC * -
AC ~
120VAC/230VAC load circuit for AC modules

Figure 5-1 Configuring the ET 200S with Grounded Reference Potential

DeviceNet ET 200S Distributed 1/0 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 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.

Network Electronics, ET 200S backplane bus
interface backplane bus
AA A
. Bus interface ‘(Bus interface MBus interface MBus interface MBus interface
Rail N R i i '
' " ' Isolation ‘ Isolation Isolation Isolation Isolation %
W Isolation | 3
| | g
| | o
| | £
Lo - - - - - _ - |y ‘Es’
£
Process Process Process E
A A A ()
electronic electronic electronic [
mponent: component component
oQ o Q
IM 1L+ 1M 24VDC M |PE 24VDC M | PE
&) Power Electronic Electronic Power Electronic
module module module module module

|:| Potential /O D Potential network interface |:| Potential logic circuitry

Figure 5-2  Potentials of the ET 200S
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5.4 Wiring the ET 200S
Section Description Page
5.4.1 Wiring a Terminal Module with Screw-Type Terminals 5-9
542 Wiring a Terminal Module with Spring Terminals 5-9
543 Wiring a Terminal Module with Fast Connect 5-11
544 Wiring Terminal Modules 5-15
545 Wiring the DeviceNet Interface Module 5-20

Wiring Rules for the ET 200S

Wiring Rules for ...

Interface Module

Terminal Modules

Terminal Modules

(Supply Voltage) (Spring and (Fast Connect)
Screw-Type
Terminals)
Connectable wire cross- No 0.14 t0 2.5 mm?2 0.5to0 1.5 mm?2
sections for rigid lines
Connectable Without wire | 0.25 to 2.5 mm?2 0.14 t0 2.5 mm?2 0.5to0 1.5 mm?2
wire end ferrule
cross-sections
. . 2 2 —
for flexible lines With wire end | 0.25t0 1.5 mm 0.14to 1.5 mm
ferrule
Number of wires per connection |1 or a combination of 2 wires up to 1
1.5 mm2 (sum) in a common wire end ferrule
Maximum external diameter of © 3.8 mm @ 3.1 mm at 1.5 mm?2 @ 3.2 mm
the wire’s insulation 3.8 mm at 1.5 mm2
at 2.5 mm2
Stripping length of the wires 11 mm ---
Wire end Without Design A, Design A,
ferrules to insulating 8to 12 mm long up to 12 mm long
DIN 46228 collar
With Design E, up to 12 mm long
insulating
collar 0.25 to
1.5 mm2
DeviceNet 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.

Prerequisites

Adhere to the wiring rules.

Tool Required

3 mm screwdriver

Wiring a Terminal Module with a Screw-Type Terminal
1. Strip 11 mm (0.43 in) of insulation from the wires.
2. Insert the individual wires in the terminal.

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

5.4.2 Wiring a Terminal Module with Spring Terminals

Features

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

Prerequisites

Adhere to the wiring rules.

Tool Required

3 mm screwdriver

DeviceNet ET 200S Distributed 1/0 System
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Wiring a Terminal Module with Spring Terminals

5-10

1.

o > 0D

Strip 11 mm (0.43 in) 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.

—
=T
= (
:L: Insert the screwdriver.
=1 :| Insert the wire in the spring-type
terminal until it stops.
—_—
-
P S
Pull out the screwdriver; the wire
| is clamped on the contact.

Figure 5-3  Wiring the Spring Terminal

DeviceNet ET 200S Distributed 1/0 System
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5.4.3 Wiring a Terminal Module with Fast Connect

Features

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

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

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

* Wire end ferrules are not permitted.

» Diagram of the Fast Connect terminal module

Terminal module

Fast Connect
Opening for measuring, checking: max. & 1.5 mm

) [

Opening for 1 conductor: 0.5 to 1.5 mm2

> Locking mechanism open (the cable can be inserted)

Locking mechanism closed (the cable is connected)
— 9 (

[ —(

@B
ol = =N

Figure 5-4 Block diagram of the Terminal Module with Fast Connect

Prerequisites

Adhere to the wiring rules.

Tool Required

3 mm screwdriver

DeviceNet ET 200S Distributed 1/0 System
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Connectable Cables

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

http://www.idc2.de

Cables and connections complying with UL

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

Wiring Terminal Modules with Fast Connect

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

A

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

w

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

Result: The cable is connected.

Figure 5-5

5-12

Wiring Terminal Modules with Fast Connect

Note

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

DeviceNet ET 200S Distributed 1/0 System
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Releasing the Wiring of the Terminal Module with Fast Connect

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

3. The wiring is released: Remove the cable.

Figure 5-6 Releasing the Wiring of the Terminal Module with Fast Connect

DeviceNet ET 200S Distributed 1/0 System
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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 the
locking mechanism

Figure 5-7 Removing the Locking Mechanism from the Terminal Module

DeviceNet ET 200S Distributed 1/0 System
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5.4.4 Wiring Terminal Modules

Features

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

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

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

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

Prerequisites

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

* Adhere to the wiring rules.

Tool Required

3 mm screwdriver

DeviceNet ET 200S Distributed 1/0 System
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Wiring Terminal Modules for Power Modules

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

* Terminal modules in Chapter 9
* Power modules in Chapter 10

TM-P15S23-A1 and
power module

P1

P2

AUX1 (PE)

]

oo

AUX1
(W
2L10e
(NN
sl J[7
AV A
4 10]g

P1

P2

AUX1 (PE)

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

TM-P15S23-A0 and
power module

]

oo

AUX1
P1| OO | pq
410
P2| OO | p2
7

AUX1 (PE) hOOA AUX1 (PE)
41008

AUX1 bus (PE)
interrupted. Connection
to terminals A4 and A8.

TM-P15S22-01 and
power module

oo

AUX1
-

P1| < | P1
410e
P2 OO | P2
a7

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

Figure 5-8

5-16

Wiring Terminal Modules for Power Modules
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Wiring Terminal Modules for Digital, Analog, and Process-related modules

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

* Terminal modules in Chapter 9

» Digital electronic modules in Chapter 11

* Analog electronic modules in Chapter 12

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

TM-E15S26-A1 and electronic
module/process-related module

TM-E15S24-A1 and
electronic module

TM-E15S23-01 and
electronic module

Ch |10 ™/ Channel1 Channel 0 Channel 1 Channel 0 Channel 1
GHO L CH1 HO CH1 CHo CH1
Channel 0/2 | gg Channel 1/3 Channel 0/2] 0o | Channel 1/3  Channel 0/2 g | Channel 1/3
CHo0/2 0o CH1/3 CHo0/2 CH1/3 CHo/2 CH1/3
— |90 — S — oo
100 110 105
— | OO0 |90 |90
o[ 1[]g o 21l e oL 10e| —
IENESTS N N SIS
04 07 L7 —
100 | FSUCI
aJ]s 410]g
AOOn AUX1 bus (PE) fed through. AUX1 bus fed through.
41l s Connection to terminals A4 and A8. No connection to the
AOOA terminals
s 107 :

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

TM-E15S23-01 and TM-E15S24-AT and

electronic module/process-related module 2AI TC HF
Channel 0 Channel 1
CHO CHA1
1 Channel 0 Channel 1
Channel 0/2| g | Channel 1/3 CHO oo | CH1
CHo/2 CH1/3
— OO0 | ___ N
1 s 1 0s
|00 N
2[10e d10]e
100
07~ II
N NNV OUN
4[]8 II

AUX1 bus (PE) fed through. No connection

AUX1 bus (PE) fed through. No
to the terminals of the terminal module.

connection to terminals 4 and 8.

Figure 5-9  Wiring terminal modules for electronic modules
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TM-E30S44-01 and
process-related module

Channel 1
Cgﬁgnel 0 4o oo ch1

QO | OO,
10590104
QO 10O
2 [epl Iy
OO 19O
sOO7y00g —
QO 1004
10810

AUX1 bus (PE) fed through. No connection to
terminals 4 and 8 or 12 and 16.

Figure 5-10  Wiring Terminal Modules for Electronic Modules, continued
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Connecting Cable Shields
We recommend you use the shield contact to connect cable shields (in the case of
analog electronic modules, the 1COUNT 24V/100kHz electronic module and the 1SSl
electronic module, for example).

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

2. Tighten the shield terminal (approximately 0.5 Nm)
3. Repeat steps 1 and 2 if you want to connect additional cable shields.

4. 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.

SR

H L

v/

Ko
N‘_/ a0

Y,
1o

Iz

15

[ TR N

oJ¥i i
4|

Q

1%

-

N

K) lg.
VY,

N

N

/1

Ground connection terminal

Cable to the senso
Cable to the ground bus

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.

DeviceNet ET 200S Distributed 1/0 System
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5.4.5 Wiring the DeviceNet Interface Module

Features
You can connect the supply voltage and the cable connector to the interface module.

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

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

Tool Required

3 mm screwdriver

Wiring the DeviceNet 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 DeviceNet cable:
1. Insert the cable connector in the DeviceNet port.

2. Tighten the screws of the connector.

T~ Labeling strip

24V DC

BEE
O
V+

Supply voltage —
(1L+, 2L+, 1M, 2M)

Figure 5-12  Wiring the DeviceNet Module

DeviceNet ET 200S Distributed 1/0 System
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5.5 Inserting and ldentifying the Electronic Modules

Features
* The electronic modules are inserted in the terminal modules.
* A labeling strip allows you to identify the electronic modules.
» Electronic modules are:
- Self-coding
- Type-coded

The first time you insert an electronic module, a code element engages on the
terminal module. This mechanically prevents the wrong electronic module from
being inserted.

Prerequisites

Adhere to the rules below for inserting electronic modules. See Section 3.4 The
Electronic Modules You Can Use on the Various Terminal Modules.

DeviceNet ET 200S Distributed 1/0 System
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Inserting and Identifying the Electronic Modules
1. Insert the electronic module in the terminal module until you hear it snap into place.
2. Pull the labeling strip up out of the electronic module in order to identify it.
3. Then put the labeling strip back into the electronic module.

/~\\~.7$~¢
\

| /- Z
= .

' [
——]

]

71 Q @Q
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. LA 0| sy g A
AL 77 -,‘I
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_l

Figure 5-13 Inserting and Identifying Electronic Modules

DeviceNet ET 200S Distributed 1/0 System
5-22 2810145-0004



Wiring and Fitting

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

Figure 5-14 Removing Electronic Modules

DeviceNet ET 200S Distributed 1/0 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.

Code element

oo

O
‘IE\

Figure 5-15 Removing the Code Element

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

DeviceNet ET 200S Distributed 1/0 System
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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.

Removing and Inserting Electronic Modules during Operation

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 8.1.

* |f one module is missing (gap) and the ET 200S is switched off and then on again,
this action results in a station failure of the ET 2008S.

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

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 -—-

DeviceNet ET 200S Distributed 1/0 System
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5-26

Table 5-1  Removing and Inserting Electronic Modules, continued

Modules Removing and Conditions
inserting
1Count 24V/100kHz Yes The load voltage must be
1SSl
EM 1STEP 5V/204kHz
2PULSE
1POS INC/Digital
1POS SSI/Digital
1POS INC/Analog
1POS SSlI/Analog
181 3964/ASCII Yes -
1Sl Modbus/USS Yes _—
RESERVE Yes -

DeviceNet ET 200S Distributed 1/0 System
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6.1

Configuring the ET 200S

Introduction

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

Configuration

6-2

The ET 200S has address space of up to 244 bytes for inputs and 244 bytes for
outputs. To better exploit the available address space of the master and reduce data
transfer between the ET 200S and the 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)

DeviceNet ET 200S Distributed 1/0 System
2810145-0004
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Procedure for Groupable Modules

1. 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).
- 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

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.

Note

The DeviceNet Slave Adapter assembles data on byte boundaries. Some DeviceNet
masters may only provide access to this data on word boundaries. You should
organize your ET 200S modules to conform to the master’s restrictions.

For example, configure the grouping of digital modules so that an analog module will
occupy bytes 0 to 3 or 4 to 7. In this way, the analog modules will begin on even-byte
boundaries to avoid an analog value being split between two words.

DeviceNet ET 200S Distributed 1/0 System
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Grouping of Modules in Auto Config Mode (Default)

1st Step 2nd Step 3rd Step 4th Step

Setup: 2DO 2D0|4DO 2DO |4DO |2DO 2DO| 2Al |4DO |2DO

7 0

Input

byte: (LITITTT]
RN o

(LT

([ITTTTT]

Output 7 0 7 0 7 0 7 0

byte: ([IITT e ([ HERNRNEN (LTI

i

4DO 2D 2DO 4DO 2D

(T I

\_'_H_'_l

2DO 4DO

Note: The presence of an analog module (of any type) causes the digital modules to start packing a new byte.

Figure 6-1

Grouping of Modules in Auto Config Mode

Grouping of Modules in User Config Mode

1st Step 2nd Step 3rd Step
Setup: 2D0 2DO| 2Al |4DO 2DO| 2Al |4DO|2A0|2D0O
Designation: Without “*’ Without “*” With “*” Without “*’ With “*”  With “*”
Input 7 0 7 0
byte: ENNNNES] ENNNNES]
[HESEEEEEPYN (IR o
CLITTTT CLITTTT
EENRNERN] EENRNERN]
Output 7 0 7 0 7 0
byte: (LTI (T (ITTTTTT] bo
2DO DO
7 0
CLITTTT
HESEEEEE PN
CLITTTT
EENRNERN]
Figure 6-2  Grouping of Modules in User Config Mode

6-4
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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:

([T NN pi ERREEREN D
Output 7 0 7 0
byte: ([TT NN po ERRRRREN o
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 78 91011 12 13

14 15 16 17 18 19 20 21

2

3

88 00 80

° S|0|0 O Ao >0

o 4122 Q> > < | >

£ 933 HRNE ME

—_ [aVRNa\] —_

£ (Y a82/5/Y%0clolo20% 0

= S olal<|<|olalalc|l<|<|=|0
O NN/ | TN NN | N

PM-E 120..230 VAC
Bus terminator

2D0O 230V
2D0O 230V

2D0 24 VDC
PM-D
S

€N RD
[aga]

Figure 6-4

-
l.—

y
G

Setup of the ET 200S

Lty R I RN I N

rouping in a single byte

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

The byte and bit addresses result automatically from the sequence of the grouped
modules.

Table 6-1 Configuration Table and Address Space

Slot Module Grouping 1/0 address
Inputs Outputs
1 6ES7138-4CA00-0AA0 PM-E 24 VDC -—- -—- -—-
2 6ES7131-4BB00-0AB0 2DI 24 VDC Yes 0.0t0 0.1
3 6ES7131-4BB00-0AB0*2DI 24 VDC 0.2t00.3
4 6ES7134-4FB00-0ABO 2AI U No 1to04
5 6ES7135-4GB00-0ABO0 2A0 | No 0to3
6 6ES7131-4BD00-0AA0*4DI 24 VDC Yes 0.41t00.7
7 6ES7132-4BD00-0AA0 4D0O 24 VDC Yes 40t04.3
8 6ES7132-4BB00-0AB0*2DO 24 VDC 441t04.5
9 6ES7132-4HB00-0AB0*2DO Rel. 4.61t04.7
10 6ES7134-4FB00-0ABO0 2AI U No 5t08
11 6ES7135-4GB00-0AB0 2A0 | No 5t08
12 6ES7138-4CA00-0AA0 PM-E 24 VDC -—- -—- -—-
13 6ES7132-4BB30-0AB0 2DO 24 VDC Yes 9.0t0 9.1
14 6ES7132-4BB30-0AB0* 2DO 24 VDC Yes 9.2109.3
15 6ES7138-4CA00-0AA0 PM-E 230 VAC -—- -—- -—-
16 6ES7132-4BB00-0AB0*2DO 24 VDC/0.5 A Yes 9.41t09.5
17 6ES7132-4BB00-0AB0*2DO 24 VDC/0.5 A Yes 9.6109.7
18 3RK1903-0BA00 PM-D -—- -—- -—-
19 3RK1301-xxB00-0AAQ DS Yes 9.0t0 9.3 10.0t0 10.3
20 3RK1301-xxB00-0AA0 *DS 9.41t09.7 10.4t010.7
21 3RK1301-xxB00-0AA0 DS Yes 10.0t0 10.3 11.0t0 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.

DeviceNet ET 200S Distributed 1/0 System
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6.2 Commissioning and Startup of the ET 200S

Software Requirements

To configure the DeviceNet Slave Adapter interface module, use the DNS-200
Configuration Tool software package. Refer to its documentation for information on
how to configure the system.

Requirements for Commissioning the ET 200S

Table 6-2 Requirements for Commissioning the ET 200S

Required Activity See ...

1. Slave installed Chapter 4

2. Node address set on the slave Section 4.8

3. Slave wired Chapter 5

4. Slave configured (configured and parameters assigned) Section 6.1

5. Supply voltage switched on for master Master manual
6. Master set to RUN mode Master manual

Commissioning the ET 200S

Table 6-3 Procedure for Commissioning the Slave

Step Procedure See ...
1. Switch on the supply voltage for the slave. Section 8.2
2. Switch on the supply voltage for the load as necessary.

DeviceNet ET 200S Distributed 1/0 System
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6.3 Diagnostics Using LEDs

Power Modules

O LEDs Meaning What to Do
i — SF I SF | FSG | PWR
On No parameter Check the
BB Group error assignment or parameter
(red) incorrect module assighment.
inserted. There is a Evaluate the
diagnostic message. | diagnosis.

U (green) (green)

Off The fuse in the power | Replace the fuse.
module has tripped.
n04— FSG I I PWR Off | There is no load Check the load
voltage at the power | voltage.
Fuse! Load voltage module.

1 Only with the PM-E 24-48 VDC / 120-230 VAC

Figure 6-5  LEDs on the Power Module

Digital Electronic Modules

] 2. I6 channel 1

O LEDs Meaning What to Do
SF| 1| 5| 2|6
1_—SF I On No parameter Check the
—— assignment or parameter
Grou1p error incorrect module assignment.
(red) inserted. No load | Check the load
voltage. There is a | voltage. Evaluate
diagnostic the diagnosis.
1. I 5 message.
Status indicator for On thguntéoel:tgm on
i tput
-~ input/output (green) activated.
o On Input/output on

s activated.
Status indicator for
input/output (green) 2 On Input/output at
channel 2 (only for
4DI/DO) activated.

On| Input/output at
channel 3 (only for

4DI/4DO) activated.

and 2DO 24 VDC/2 A High Feature

24 VDC/2 A Standard and 4DI 24-48 VUC

1 Only in the case of the 2DI 24 VDC High Feature, 4Dl 24 VDC High Feature, 2DO 24 VDC/0.5 A High Feature

2 Only in the case of the 4DI 24 VDC Standard, 4DI 24 VDC High Feature, 4DO 24 VDC/0.5 A Standard, 4DO

Figure 6-6  LEDs on the Digital Electronic Modules

DeviceNet ET 200S Distributed 1/0 System
2810145-0004
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Analog Electronic Modules

O

-

B Group error
(red)

0

LED Meaning What to Do
SF
On | No parameter assignment or | Check the parameter

incorrect module inserted.
No load voltage.
There is a diagnostic

message.

assignment.
Check the load voltage.
Evaluate the diagnosis.

Figure 6-7

1COUNT 24V/100 kHz

LEDs on the Analog Electronic Modules

o

Group
error (red)

1 — SF

e UPI I DN

oo
Status indicator
O counting direction
(green)

4. I 8
Status indicator for

digital input/digital
output (green)

LEDs

SF

upP

Meaning

What to Do

On

No parameter assignment.
There is a diagnostic
message.

Check the parameter

assignment. Evaluate

the diagnosis.

On

Status of the counter’s low
bit if the counter is
counting up

On

Status of the counter’s
inverted low bit if the
counter is counting down

On

DO (direct control,
comparator output)
activated

On

DI (HW gate,
synchronization, latch)
activated

Figure 6-8

DeviceNet ET 200S Distributed 1/0 System
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1COUNT 5V/500 kHz

O
0 — SF I
! Group
error (red)
up DN 13
L Rens WY |
Status indicator oo oo Status indicator for
counting direction -0 o the digital output
(green) / - (green)
syn [l 16
Status indicator for Status indicator for
synchronization digital input (green)
(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 counting
up
On Status of the counter’s in-
verted low bit if the counter
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 6-9 LEDs on the 1TCOUNT 5V/500 kHz

DeviceNet ET 200S Distributed 1/0 System
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1SSl
O LEDs Meaning What to Do
ol SFI SF|UP|DN| 7 | CMP
On No parameter Check the parameter
—T1| Group assignment. There is | assignment. Evaluate
error (red) a diagnostic message.| the diagnosis.
On At value change from
smaller to larger
sensor values
(including
UPI I DN zero-crossing)
so’|  Status indicator On At value change from
oo change in larger to smaller
- sensor value sensor values
(green) (including
7 CMP zero-crossing)
Status indi- Status indi- On DI (latch) activated
cator for cator result
digital input of . On | At comparator
(green) comparison result CMP 1

Figure 6-10 LEDs on the EM 1SSI

1STEP 5V/204 kHz

A
LEDs Meaning What to Do
T | SF|REF[RDY] 3 | POS
— Group On No parameter Check the parameter
error (red) assignment. There | assignment.
is a diagnostic Evaluate the
message. diagnosis.
REFI I RDY On REF activated
St - ey o o | |t v
Tg7| cator for positioning mod%le correctl
oo, |digital input job (green) | Y
REF and pulse en_ab e
| (green) has been activated
On DI activated
3 I I POS On | When a positioning
Status indi- Positioning operation is running
cator for in

digital input operation
DI (green) (green)

Figure 6-11  LEDs on the EM 1STEP 5 V/204 kHz

DeviceNet ET 200S Distributed 1/0 System
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2PULSE
s LEDs Meaning What to Do
N I SFl1 |5 | 4|8
On No parameter assign-| Check the parameter
T Group ment. There is a dia- | assignment. Evaluate
error (red) gnostic message. the diagnosis.
On Input on channel 0
is activated
On Input on channel 1
L1 ] is activated
Eg —1 I I 5 On Output on chan-
Status indicator for di- nel 0 is activated
| gital input (green) On | Output on chan-
nel 1 is activated
E
Status indicator for
the digital output
(green)

Figure 6-12 LEDs on the 2PULSE

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

]

Group
error (red)

UP. I DN ~_| /i I 13 Status indicators for di-

Status indicator for a ~ 00 00 -

ital inputs (green
change in an actual Lo o \I 14 9 puts (g )
value (greeV
Posfl]

Positioning in operation

(green)
LEDs Meaning What to Do
SF | UP| DN|POS|9 |13 | 14
On No parameter assignment. There | Check the parameter assignment.
is a diagnostic message. Evaluate the diagnosis.
On In the case of a change from lo-

wer to higher actual values

On 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 ana-
log output.

On DI 0 is activated

On DI 1 is activated

On DI 2 is activated

Figure 6-13 LEDs on the 1POS INC/Digital, 1POS SSI/Digital, 1POS INC/Analog, 1POS SSI/Analog

DeviceNet ET 200S Distributed 1/0 System
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Serial interface module 1SI 3964/ASCII, 1SI Modbus/USS

n

— sFfl]

— Group
error (red)

o= [l [ rx

Status indicator

LEDs Meaning What to Do
SF | TX| RX
On Hardware fault Check the module
Firmware error
Parameter assignment | Check the parameteriza-
error tion. Evaluate the diagno-
sis.
Wire break or loose Check the wiring.
cable between the mo-
dule and the communi-
i 1
cation partner Check the communication
Communication error settings.
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 6-14 LEDs on the 1SI 3964/ASCII, 1S| Modbus/USS

6-14
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6.4

Diagnostics

Power Module Error Types

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

Table 6-4 Power Module Error Types

Power Modules Electronic Error Type Meaning Remedy
Modules
PM-E 24-48 PM-E 24 17p | 10001: Sensor or load | No supply voltage, or | Correct the process
VDC/ VDC voltage missing inadequate supply wiring. Check the
120-230 VAC | pM-E 24-48 voltage. supply voltage.
VDC
- 18p | 10010: Fuse The fuse in the power | Replace the fuse.
defective module has tripped.

Digital Electronic Module Error Types

Table 6-5 Digital Electronic Module Error Types

diagnostic message is
issued on channel 0

Digital Electronic Error Type Meaning Remedy
Modules
2Dl 24 VDC High 1p 00001: Short circuit Short circuit of the Correct the process
Feature sensor supply. The wiring (sensor wiring).
diagnostic message 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 sensor supply. The wiring (sensor wiring).

Feature

interrupted.

26p |[11010: External fault .
and applies to the
whole module.
4Dl 24-48 VUC High 26p | 11010: External fault Line to the actuator Correct the process

wiring.

No supply voltage, or
inadequate supply

Correct the process
wiring. Check the

voltage. supply voltage.
Fuse triggered. Replace the
fuse.

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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Table 6-5 Digital Electronic Module Error Types, continued

Digital Electronic Error Type Meaning Remedy
Modules
2D0 24 VDC/0.5 A 1p 00001: Short circuit Short circuit of the Correct the process
High Feature actuator supply to wiring.
2D0 24 VDC/2 A High ground.
Feature 6p 00110: Open circuit Line to the actuator
interrupted.
4DI NAMUR 1p 00001: Short circuit Short circuit in signal Correct the process
line to sensor 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.
6p 00110: Open circuit Signal line to a sensor | Correct the process
interrupted. wiring.
Sensor is defective. Replace the
sensor
Wrong sensor type Correct the parameter
parameterized. assignment.
Load impedance too Use a sensor with
low. increased impedance.
9p 01001: Error Internal module error Replace the
occurred. module
Sensor signal flutters. Eliminate
cause
16p | 10000: Parameter Parameter assignment | Correct the parameter
assignment error error assignment.
26p | 11010: External fault Sensor error. Replace the
sensor

Changeover contact
error.

Correct the process
wiring.

6-16
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Analog Input Module Error Types

Table 6-6  Analog Input Module Error Types

Analog Input Modules Error Type Meaning Remedy
2AIU | 2AIU 2AITC 16p | 10000: Module cannot use the | Correct the
High Standard Standard Parameter parameter for the configuration
Speed [2a1U 2AI TC assignment channel: (compare actual and
High Feature | High error Inserted module does | desired
oAl | 2WIRE Feature not match the one configuration).
Standard configured. Correct the
Parameter assignment | Parameter
a/;\lr: gwésg error. assignment
gn sp (parameter
2Al | AWIRE assignment of wire
Standard break diagnosis only
2Al | 2/4AWIRE with the permitted
High Feature measuring ranges).
2Al 1 4WIRE 9 01001: Error | Internal module error | Replace the module.
High Speed has occurred
2Al RTD (diagnostic message
Standard on channel 0 applies
oAl RTD to the whole module).
High Feature 7D 00111: Upper | Value is above the Correct the
limit violation | overrange. module/actuator
match.
8p 01000: Lower | Value is below the Correct the
limit violation | underrange. module/actuator
match.
-—- 6p 00110: Open | Line to the sensor Correct the process
circuit? interrupted. wiring.
-—- -—- 21p |10101: Error on the reference | Check the reference
Reference channel module
channel error (2Al RTD Standard).

1 Inthe case ofthe 2AI RTD High Feature, a wire break is reported for the measuring and constant-currentlines

of the sensor.

DeviceNet ET 200S Distributed 1/0 System
2810145-0004
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Analog Output Module Error Types

Table 6-7  Analog Output Module Error Types

occurred (diagnostic
message on channel 0
applies to the whole

Analog Output Error Type Meaning Remedy
Modules
2A0 U 2A0 | 16p | 10000: Module cannot use the Correct the configuration
Standard | Standard Parameter parameter for the channel: (compare actual and desired
2A0U [2A01 assignment Inserted module does not configuration).
High High error match the one configured. Correct the parameter
Feature |Feature Parameter assignment error. assignment (parameter
assignment of wire break
diagnosis only with the
permitted measuring ranges).
9p 01001: Error Internal module error has Replace the module.

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

DeviceNet ET 200S Distributed 1/0 System
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1SSl
Table 6-8 1SSl
Error type Meaning Remedy
1p 00001: Short circuit Short circuit of the supply to the Correct the process wiring.
absolute position encoder.
9p 01001: Error Internal module error occurred. Replace the module.
Load voltage from the power Correct the process wiring. Check
module is too low. the load voltage.
16p | 10000: Parameter Parameters have not been Adjust the parameter assignment.
assignment error assigned to the module.
26p | 11010: External fault Start/stop bit error (absolute Replace the sensor; correct the
position encoder error): Wire break | process wiring.
in the sensor cable or sensor cable | Correct the parameter assignment.
is not connected. 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.
1COUNT 24V/100kHz
Table 6-9 1COUNT 24V/100kHz
Error type Meaning Remedy
1p 00001: Short circuit Short circuit of the sensor supply | Check the wiring to the sensor.
or the actuator. 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.
Load voltage from the power Correct the process wiring. Check
module is too low. the load voltage.
16p | 10000: Parameter Parameters have not been Adjust the parameter assignment.
assignment error assigned to the module.

DeviceNet ET 200S Distributed 1/0 System
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1COUNT 5V/500kHz

Table 6-10 1COUNT 5V/500kHz

Error type Meaning Remedy
1p 00001: Short circuit Short circuit of the sensor supply | Check the wiring to the sensor.
or the actuator. 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 Parameters have not been Adjust the parameter assignment.
assignment error assigned to the module.
26p | 11010: External fault Wire break/short circuit of the 5V | Correct the parameter
sensor signals: assignment.
A, /A, B, /B, N, /N,
1STEP 5V/204kHz
Table 6-11 1STEP 5V/204kHz
Error type Meaning Remedy
1p 00001: Short circuit Short circuit of the sensor supply. | Check the wiring to the switches.
Correct the process wiring.
9p 01001: Error Internal module error occurred. Replace the module.
16p | 10000: Parameter Parameters have not been Adjust the parameter assignment.
assignment error assigned to the module.

2PULSE

Table 6-12 2PULSE

Error type Meaning

Remedy

1p 00001: Short circuit Short circuit of the sensor supply
or the actuator.

Check the wiring to the
momentary-contact switches and
the actuators. Correct the
process wiring.

9p 01001: Error Internal module error occurred. Replace the module.
16p | 10000: Parameter Parameters have not been Adjust the parameter assignment.
assignment error assigned to the module.

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

Table 6-13 1POS INC/Digital, 1POS SSI/Digital, 1POS INC/Analog, 1POS SSl/Analog

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.

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

Correct the parameter
assignment.

Replace the sensor.

Serial Interface Module 1Sl 3964/ASCII, 1SI Modbus/USS

Table 6-14 1S13964/ASCII, 1Sl Modbus/USS

Error type Meaning Remedy
6p 00110: Open circuit Wire broken or disconnected. Check the wiring to the terminals.
Check the cable to the partner.
7D 00111: Upper limit Buffer overflow; message length | Call receive function more
violation overflow frequently, or use serial flow
control.
8p 01000: Lower limit Message of length 0 sent! Check why the communication
violation partner is sending frames without
user data.
9p 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)

DeviceNet ET 200S Distributed 1/0 System
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General Technical Specifications

What are General Technical Specifications?

7

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

Chapter Description Page
71 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 7-12
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General Technical Specifications

7.1 Standards, Certificates, and Approvals

CE Mark of Conformity

The ET 200S distributed 1/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/EWG “Electrical Equipment for Use within Fixed Voltage Ranges”
(Low-Voltage Directive)

* 89/336/EWG “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

Woodhead Industries Inc.
3 Parkway North Suite 550
Deerfield, lllinois 60015
Phone: 847.236.9300

Fax: 847.236.0503

DeviceNet ET 200S Distributed 1/0 System
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UL Approval

U

®

¢(UL)us

or

¢(UL)us

HAZ. LOC.

FM Approval

APPROVED

Canadian Standards Association in accordance with

* UL 508 (Industrial Control Equipment)

Underwriters Laboratories Inc. in accordance with

UL 508 (Industrial Control Equipment)
* CSA C22.2 No. 142 (Process Control Equipment)

Underwriters Laboratories Inc. in accordance with

* UL 508 (Industrial Control Equipment)

* CSA C22.2 No. 142 (Process Control Equipment)
* UL 1604 (Hazardous Location)

* CSA-213 (Hazardous Location)

APPROVED for use in
Class I, Division 2, Group A, B, C, D Tx;
Class I, Zone 2, Group IIC Tx

The ET 200S motor starters do not have cULuUs for HAZ. LOC. approval.

Note

You can find the currently valid certificates and approvals on the type plate of
each module.

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 I, Zone 2, Group IIC Tx

T4A @60 °C

The ET 200S motor starters do not have FM approval. All the other modules of
the ET 200S have FM approval.

DeviceNet ET 200S Distributed 1/0 System
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Identification for Australia

o The ET 200S Distributed I/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).

DeviceNet Standard

The DeviceNet Slave Adapter terminal module complies with DeviceNet Specification
Volume |, Release 2.0 and Volume Il, Release 2.0.

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)

DeviceNet ET 200S Distributed 1/0 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

DeviceNet ET 200S Distributed 1/0 System
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7.2 Electromagnetic Compatibility, Shipping and Storage
Conditions

Definition

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 1/0
system meets the specifications and directives concerning electrical installation.

Pulse-Shaped Interference

The following table shows the electromagnetic compatibility of the ET 200S distributed
I/O system when confronted with pulse-shaped interference.

Pulse-Shaped Interference Tested with Corresponds to
Severity
Electrostatic discharge 8 kV 3 (air discharge)
According to IEC 61000-4-2 (IEC 801-2) 6 kV 2 (contact discharge)
Burst pulses (rapid, transient 2 kV (supply line) 3
interference) to IEC 61000-4-4 (IEC 801-4) 2 kV (signal line) 3

Surge to IEC 61000-4-5 (IEC 801-5)
Only with lightning conductors

* Asymmetrical interconnection 2 kV (supply line)
2 kV (signal line/
data line)

* Symmetrical interconnection 1 kV (supply line)
1 kV (signal line/
data line)

DeviceNet ET 200S Distributed 1/0 System
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Sine-Shaped Interference

The following table shows the electromagnetic compatibility of the ET 200S distributed
I/O system when confronted with sinusoidal interference.

RF Irradiation to IEC 61000-4-3 RF Coupling to
Electromagnetic RF Field IEC 61000-4-6
Amplitude-modulated Pulse-modulated
80 to 1000 MHz 900 MHz +5 MHz 0.15 to 80 MHz
10 V/m 10 Ve unmodulated
80% AM (1 kHz) 50% ED 80% AM (1 kHz)

200 Hz repetition frequency 150 Q source impedance

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 < 40dB (uV/m)Q
From 230 MHz to 1000 MHz < 47dB (uV/m)Q

Shipping and Storage Conditions

The ET 200S distributed 1/O system exceeds the requirements of
IEC 61131-2/IEC60068-2-32 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

DeviceNet ET 200S Distributed 1/0 System
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7.3

Climatic Environmental Conditions
The following climatic environmental conditions apply:

Mechanical and Climatic Environmental Conditions

Environmental Conditions

Operating Ranges

Remarks

Temperature

from 0 to 60°C

For horizontal installation

from 0 to 40°C

For all other mounting positions

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

SO,: < 0.5 ppm;

Rel. humidity < 60 %,

no moisture condensation

H»S: < 0.1 ppm;

Rel. humidity < 60 %, no moisture con-
densation

Test:
10 ppm; 4 days

1 ppm; 4 days

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.

starters

ET 200S Modules Frequency Permanent Occasional
Range
Everything except motor 10 < f < 58Hz 0.15 mm amplitude 0.35 mm amplitude

58 < f < 150Hz

2g constant acceleration

5g constant acceleration

7-8
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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 to | Oscillation type: frequency sweeps with a rate of change of 1 octave per
(during op- [ IEC 60721-3-3 minute.
eration) (IEC 68 Part 10 Hz < f < 58 Hz, constant amplitude 0.075 mm

2-6) (sine) 58 Hz < f < 150 Hz, constant acceleration 1 g

Oscillation time: 10 frequency sweeps per axis on all of the
three perpendicular axes

Shock Shock test to Type of shock: half sine
(during op- | IEC Force of shock: 150 M/S, 11 ms duration
eration) 670068-2-27 Direction of shock: 5 shocks per +/- direction in all of the

(IEC 68 Part three perpendicular axes

2-27)
Oscillations | Oscillation test in | Oscillation type: frequency sweeps with a rate of change of 1 octave per
(during accordance with | minute.
transport) IEC 60068-2-6 5 Hz < f < 9 Hz, constant amplitude 3.5 mm

Test Fc 9 Hz =< f < 500 Hz, constant acceleration 1 g

(IEC 68 Part Oscillation time: 10 frequency sweeps per axis on all of the

2-6) three perpendicular axes
Repetitive Shock test to Type of shock: half sine
shock IEC 60068-2-29 | Force of shock: Acceleration 250 M/S2, 6 ms duration
(during Test Eb Direction of shock: 1000 shocks per +/- direction in all of the three perpen-
transport) (IEC 68 Part dicular axes

2-29)
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General Technical Specifications

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: llI
- When Uy =24 VDC: I

Safety Class
Safety class | as per IEC 60536

Degree of Protection IP20
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

DeviceNet ET 200S Distributed 1/0 System
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Rated Voltage for Operation

The ET 200S distributed 1/0 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 20.4t0 28.8 VDC 1)

motor starters 18.5 t0 30.2 VDC 2)
120 VAC VAC to 132 VAC (47 Hz to 63 Hz)
230 VAC 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

DeviceNet ET 200S Distributed 1/0 System
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7.5 Use of the 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 only | Areas around flange joints with flat
seldom and for a short time gaskets in pipes in enclosed spaces

Safe area No e Qutside zone 2

e Standard distributed I/O
applications

Below you will find important information on the installation of the ET 200S distributed
I/O system 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-StraBe 50
92224 Amberg

Germany

Certification

@ N3G EEx nA Il T4..T5 to EN 50021 : 1999
Test number: KEMA 01ATEX1238 X

Note

Modules with 11 3 G EEx nA Il T4 .. T5 certification can only be installed in ET 200S
distributed 1/0O systems belonging to equipment category 3.

DeviceNet ET 200S Distributed 1/0 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 out there.

Special Conditions

1. The ET 2008S distributed 1/0 system must be installed in a cabinet or metal
housing. These must comply with the IP 54 degree of protection as a minimum.
The environmental conditions under which the equipment is installed must be taken
into account. There must be a manufacturer’s declaration for zone 2 available for
the housing (in accordance with EN 50021).

2. If atemperature of > 70° C is reached in the cable or at the cable entry of this
housing under operating conditions, or if a temperature of > 80° C can be reached
at the junction of the conductors under operating conditions, the
temperature-related properties of the cables must correspond to the temperatures
actually measured.

3. The cable entries used must comply with the required IP degree of protection and
Section 7.2 (in accordance with EN 50021).

4. Steps must be taken to ensure that the rated voltage through transients cannot be
exceeded by more than 40 %.

5. Ambient temperature range: 0° C to 60° C

6. A sign containing the following warning must be put up inside the housing in an
easily visible position when the housing is opened:

ii 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 12443956 on the Internet:

http://wwwé4.ad.siemens.de/view/cs/.

DeviceNet ET 200S Distributed 1/0 System
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Interface Module

8.1 Parameters for Interface Module

Parameter Assignment

You set the parameters for the DeviceNet Slave Adapter interface module using the
DNS-200 Configuration Tool software. After loading new parameters into the interface
module, you must reset the module to make the parameters take effect. You can do
this by a command from the DNS-200 software or by switching the interface module

power off and back on.

Parameters

The following table describes the parameters of the interface module.

Table 8-1 Parameters for the Interface Module

DeviceNet IM Value Range Default Applicability

Startup preset <> Actual Disable/enable Disable ET 200S

configuration

Replace modules during operation | Disable/enable Disable ET 200S

Analog-value format SIMATIC S7/ S7 ET 200S
SIMATIC S5

Interference frequency suppression | 50 Hz/60 Hz 60 Hz ET 200S

Reference junction slot 1 to 8 None/2 to 63 None ET 200S

Reference junction input 1 to 8 RTD on channel 0/ 0 ET 200S
RTD on channel 1

Startup Preset <> Actual Configuration

If the parameter is enabled and:

* The actual configuration differs from the expected configuration, the ET 200S
remains engaged in data transfer with the DeviceNet Slave Adapter interface

module.

If the parameter is disabled and:

* The actual configuration differs from the expected configuration, there is no data
transfer between the DeviceNet Slave Adapter interface module and the ET 2008S.

Replacement of Modules during Operation

If you enable this parameter, you can remove and insert modules during operation.

See Section 5.5

8-2
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Note

The following parameter combination is not permitted:
e Startup preset <> actual configuration: Disable
* Replace modules during operation: Enable

Result: The ET 200S will not start up.

Analog-Value Format

Here you set the number format for all analog electronic modules. Only the S7
selection is useful for the DeviceNet interface module.

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 12.

Reference Junction Slot 1 to 8

See Chapter 12.2.2

Reference Junction Input 1 to 8

See Chapter 12.2.2

DeviceNet ET 200S Distributed 1/0 System
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8.2 DeviceNet Interface Module

Order Number
5136-DNS-200S

Features

The DeviceNet Slave Adapter interface module has the following features:

8-4

It connects the ET 200S with the DeviceNet network.

It prepares the data for the electronic modules and motor starters that are fitted.
It supplies the backplane bus.

The node address of the ET 200S can be set by means of switches.

If the 24 VDC power supply is disconnected, the 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 interface module to the
rail (protective conductor) is connected by means of an RC combination, thus
permitting an ungrounded configuration.

A maximum of 63 modules can be operated with the interface module.

The maximum width of the station is 1 m.

DeviceNet ET 200S Distributed 1/0 System
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Terminal Assignment

The following table shows the terminal assignment of the interface module for the 24
VDC voltage supply and DeviceNet communications:

Table 8-2  Terminal Assignment of the DeviceNet Interface Module

View Signal Name Designation
p— 1|V- Black
®
5 2(CAN_L Blue
4
3 3| Shield Bare
f 4(CAN_H White
@ 5(V+ Red
1L+ 2L+ 1M 2M 1L+ 24 VDC
NN oL+ 24 VDC (for loop through)
= = = = 1M Ground
[ T
V+ V- 2M Ground (for loop through)

Technical Specifications

Refer to Section 2.8 for the DeviceNet interface module technical specifications.

DeviceNet ET 200S Distributed 1/0 System
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Terminal Modules

Chapter Overview

Section Description Page

9.1 TM-P15S23-A1, TM-P15C23-A1, and TM-P15N23-A1 Terminal Modules 9-5
(6ES7193-4CCx0-0AA0)

9.2 TM-P15S23-A0, TM-P15C23-A0, and TM-P15N23-A0 Terminal Modules 9-8
(6ES7193-4CDx0-0AAQ)

9.3 TM-P15S22-01, TM-P15C22-01, and TM-P15N22-01 Terminal Modules 9-11
(6ES7193-4CEx0-0AA0Q)

9.4 TM-E15S26-A1, TM-E15C26-A1, and TM-E15N26-A1 Universal Terminal 9-13
Modules (6ES7193-4CAx0-0AA0Q)

9.5 TM-E15S24-A1, TM-E15C24-A1, and TM-E15N24-A1 Terminal Modules 9-16
(6ES7193-4CAx0-0AA0)

9.6 TM-E15S24-01, TM-E15C24-01, and TM-E15N24-01 Terminal Modules 9-19
(6ES7193-4CBx0-0AA0)

9.7 TM-E15S23-01, TM-E15C23-01, and TM-E15N23-01 Terminal Modules 9-22
(6ES7193-4CBx0-0AA0)

9.8 TM-E15S24-AT and TM-E15C24-AT Terminal Modules 9-24
(6ES7193-4CLx0-0AA0)

9.9 TM-E30S44-01 and TM-E30C44-01 Terminal Modules 9-27

(6ES7193-4CGx0-0AA0)
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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:

Table 9-1

Assignment of TM-P Terminal Modules and Power Modules

Power Modules

TM-P Terminal Modules for Power Modules

120-230 VAC

Screw-type term. —> 15523-A1 15523-A0 15522-01
glg;zg%r?_ber . 4CC20-0AA0 4CD20-0AA0 4CEQ0-0AAD
Spring terminal: —» 15C23-A1 15C23-A0 15C22-01
glg;zg%r?_ber — 4CC30-0AA0 4CD30-0AA0 4CE10-0AAD
Fast Connect  —» 15N23-A1 15N23-A0 15N22-01
glg;zg%r?_ber — 4CC70-0AA0 4CD70-0AA0 4CE60-0AAD
PM-E 24 VDC Q Q Q
PM-E 24-48 VDC Q Q Q
PM-E 24-48 VDC/ Q Q Q

Table 9-2  Assignment of TM-E Terminal Modules and Electronic Modules

Electronic modules

TM-E terminal modules for electronic modules

2Dl 24 VDC High
Feature

4Dl 24 VDC Standard
4Dl 24 VDC High
Feature

4Dl 24 VDC/SRC
Standard

Screw-type term. — | 15526-A1 15S524-A1 15524-01 15523-01 15S524-AT 30S44-01
Order number 4CA40- 4CA20- 4CB20- 4CB00- 4CL20- 4CG20-
B6ES7193... - 0AAO 0AAO 0AAO 0AAO 0AAO 0AAO
Spring terminal:  — | 15C26-A1 15C24-A1 15C24-01 15C23-01 15C24-AT 30C44-01
Order number  __ 4CA50- 4CA30- 4CB30 4CB10- 4CL30- 4CG30-
B6ES7193... 0AAO 0AAO -0AAD 0AAO 0AAO 0AAO
Fast Connect —> | 15N26-A1 15N24-A1 15N24-01 15N23-01

Order number  _, |  4CA80- 4CA70- 4CB70- 4CB60-
B6ES7193... 0AAO 0AAO 0AAO 0AAO

2Dl 24 VDC Standard Q Q Q Q

9-2
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Table 9-2  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

15524-A1

15524-01

15523-01

15524-AT

30S44-01

4CA40-
0AAO

4CA20-
0AAO

4CB20-
0AAO

4CB00-
0AAO

4CL20-
0AAO

4CG20-
0AAO

Spring terminal:  —

Order number  __,
6ES7193...

15C26-A1

15C24-A1

15C24-01

15C23-01

15C24-AT

30C44-01

4CA50-
0AAO

4CA30-
0AAO

4CB30
-0AAO

4CB10-
0AAOQ

4CL30-
0AAO

4CG30-
0AAO

Fast Connect —

Order number  __,
6ES7193...

15N26-A1

15N24-A1

15N24-01

15N23-01

4CA80-
0AAO

4CA70-
0AAO

4CB70-
0AAO

4CB60-
0AAO

4Dl 24-48 VUC High
Feature

Q

Q

Q

Q

4Dl NAMUR

2Dl 120 VAC Standard

2DI 230 VAC Standard

2D0 24 VDC/0.5 A
Standard

2D0 24 VDC/0.5 A
High Feature

4D0O 24 VDC/0.5 A
Standard

00|00

00|00

00|00

00|00

2D0 24 VDC/2 A
Standard

2DO0 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
2Al U High Speed

2Al | 2WIRE Standard

2Al | 2WIRE High
Speed

2Al 2/4WIRE High
Feature
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Table 9-2  Assignment of TM-E Terminal Modules and Electronic Modules, continued

Electronic modules

TM-E terminal modules for electronic modules

Screw-type term. —> | 15526-A1 15524-A1 15524-01 15523-01 15S24-AT 30S44-01
Order number 4CA40- 4CA20- 4CB20- 4CB00- 4CL20- 4CG20-
6ES7193... - 0AAQ 0AAQ 0AAQ 0AAQ 0AAQ 0AAQ
Spring terminal:  —» | 15C26-A1 15C24-A1 15C24-01 15C23-01 15C24-AT 30C44-01
Order number  __ 4CA50- 4CA30- 4CB30 4CB10- 4CL30- 4CG30-
6ES7193... 0AAQ 0AAQ -0AAQ 0AAQ 0AAQ 0AAQ
Fast Connect —> [ 15N26-Af 15N24-A1 15N24-01 15N23-01

Order number  __, | 4CA80- 4CA70- 4CB70- 4CB60-
6ES7193... 0AAQ 0AAQ 0AAQ 0AAQ

2Al | 4WIRE Standard, Q D

2Al | 4WIRE High

Speed

2Al RTD Standard Q Q

2Al RTD High Feature Q Q Q Q

2AI TC Standard Q Q Q Q

2Al TC High Feature Q

2A0 U Standard Q Q

2A0 U High Feature

2A0 | Standard Q Q Q Q

2A0 | High Feature

1Count 24V/100kHz Q Q

1Count 5V/500kHz Q
1SSl Q Q

1STEP 5V/204kHz Q Q

2PULSE Q Q

1POS INC/Digital Q
1POS SSI/Digital Q
1POS INC/Analog Q
1POS SSl/Analog Q
1S1 3964/ASCII Q 6

1SI Modbus/USS Q Q

RESERVE (width Q Q Q Q D

15 mm)

RESERVE (width Q
30 mm)
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9.1

TM-P15S23-A1, TM-P15C23-A1, and TM-P15N23-A1
Terminal Modules (6ES7193-4CCx0-0AA0)

Order Number

Features

B6ES7193-4CC20-0AAQ (screw-type terminal)
B6ES7193-4CC30-0AAQ (spring terminal)
B6ES7193-4CC70-0AAQ (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-P15S23-A1
* Connection by means of spring terminal with the TM-P15C23-A1

* Connection via Fast Connect with the TM-P15N23-A1

* 2x3terminals

* 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
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Terminal Assignment

The following table shows the terminal assignment of the terminal module:

Table 9-3  Terminal Assignment of the TM-P15S23-A1, TM-P15C23-A1, and TM-P15N23-A1
Terminal Modules

Block Diagram

9-6

View Terminal Designation
2| L+/L Rated load voltage for inserted power
N module and associated potential
3
45 group
A| AUX1 Any connection for PE or voltage bus
A 4 up to the maximum rated load
DX voltage of the module
E
L+/L | ©O | L+/L 6| L+/L Rated load voltage for inserted power
2 10se module and associated potential
M/N [©O | M/N 7|M/N group
sl []7
A| AUX1 Any connection for PE or voltage bus
AUX1 ﬁ%%f\ AUX1 8 up to the maximum rated load
4 8
voltage of the module
-<— Backplane bus
- .
o Infeed of the power buses to the electronic modules
PM-E
ziﬂe
\
8 | 7| *+—— Terminals with connection to the power module
A A
$ 8 o Useofterminals A4 and A8 as protective conductor
l terminals or potential terminals of any kind
<« Uninterrupted AUX1 bus with connection to
terminals A4 and A8
Figure 9-1 Block Diagram of the TM-P15S23-A1, TM-P15C23-A1, and TM-P15N23-A1

Terminal Modules

DeviceNet ET 200S Distributed 1/0 System
2810145-0004




Terminal Modules

Technical Specifications

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

DeviceNet ET 200S Distributed 1/0 System
2810145-0004
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Terminal Modules

9.2 TM-P15S23-A0, TM-P15C23-A0, and TM-P15N23-A0
Terminal Modules (6ES7193-4CDx0-0AA0)

Order Number

B6ES7193-4CD20-0AAQ (screw-type terminal)
6ES7193-4CD30-0AAQ (spring terminal)
6ES7193-4CD70-0AAQ (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-P15S23-A0
* Connection by means of spring terminal with the TM-P15C23-A0
* Connection via Fast Connect with the TM-P15N23-A0
* 2x3terminals
* 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

DeviceNet ET 200S Distributed 1/0 System
9-8 2810145-0004



Terminal Modules

Terminal Assignment

The following table shows the terminal assignment of the terminal module:

Table 9-4  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
i A| AUX1 Any connection for PE or voltage bus
4 up to the maximum rated load
AUX voltage of the module
E ,
Ll |0 6| L+/L Rated load voltage for inserted power
+/ L100s L+/L N module and associated potential
7 rou
M/N | OO | m/N group
a7 A| AUX1 Any connection for PE or voltage bus
AUXA ASSA AUXA1 8 up to the maximum rated load
alll ls voltage of the module

Block Diagram

PM-E

>
o> Oy

-
-

<— 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

A4 and A8

Figure 9-2

Terminal Modules

DeviceNet ET 200S Distributed 1/0 System
2810145-0004

Block Diagram for the TM-P15S23-A0, TM-P15C23-A0, and TM-P15N23-A0

9-9




Terminal Modules

Technical Specifications

Dimensions and Weight
Dimensions WxH XD
(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
9-10

DeviceNet ET 200S Distributed 1/0 System
2810145-0004



Terminal Modules

9.3

TM-P15S522-01, TM-P15C22-01, and TM-P15N22-01
Terminal Modules (6ES7193-4CEx0-0AAQ)

Order Number

Features

6ES7193-4CE00-0AAOQ (screw-type terminal)
6ES7193-4CE10-0AAOQ (spring terminal)
6ES7193-4CE60-0AAQ (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-P15S22-01
* 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 9-5 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
Ho 3|M/N
AUX1
= 6| L+/L Rated load voltage for inserted power
L+/L [ O | L+/L module and associated potential
200 group
M/N[ SO | M/N 7|M/N
07

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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Terminal Modules

Block Diagram

PM-E

<— Backplane bus
o Infeed of the power buses to the electronic modules

3 | 71 «—— Terminals with connection to the power module

<« Uninterrupted AUX1 bus without a connec-
tion to the terminals

Figure 9-3 Block Diagram for the TM-P15S22-01, TM-P15C22-01, and TM-P15N22-01

Terminal Modules

Technical Specifications

Dimensions and Weight
Dimensions WxHxD
(mm)
® Screw-type/spring 15 x119.5 x 43
terminals
* Fast Connect 15 x 142 x 43
Weight Approx. 55 g
Data for Specific Modules
Number of terminals 2x2

9-12
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2810145-0004



Terminal Modules

9.4

TM-E15S26-A1, TM-E15C26-A1, and TM-E15N26-A1
Universal Terminal Modules (6ES7193-4CAx0-0AA0)

Order Number

Features

6ES7193-4CA40-0AA0 (screw-type terminal)
B6ES7193-4CA50-0AAO0 (spring terminal)
B6ES7193-4CA80-0AA0 (Fast Connect)

* Universal terminal module for the electronic modules

* Connection by means of screw-type terminal with the TM-E15S26-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

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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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 | Dlg/DOg DI: Digital input
2 | DIy/DO, DO: Digital output
\/ .
3 | 24 VDC for Dlg/ M for DO, | 2+ VDC: Sensor
supply
il 4 | 24 VDC for Dlo/ M for DO» M: Ground, load power
0o 5 | Dly/ DOy supply
O 6 | DI3/ DO3
‘ggs 7 [24 vDC for DIy/ M for DO,
2 [e 8 | 24 VDC for DI/ M for DO4
OO A
L7 4
OO L
4 10]s A [ AUX1 bus fed through. Connection to terminals A4,
A A 3 | A8 and A3, A7.
a[ 18 A
AOO A
s 017 8
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.

DeviceNet ET 200S Distributed 1/0 System

2810145-0004




Terminal Modules

Block Diagram

: Uninterrupted power buses from the power module

I

Electr
Mod.
EM

g -— Backplane bus

=
s «——— Terminals with connection to the electronic module

3|7 /

4| 8 /

A4 A8

A3 | A7

<« Uninterrupted AUX1 bus with connection to ter-
minals A4, A8 and A3, A7

Figure 9-4 Block Diagram for the TM-E15S26-A1, TM-E15C26-A1, and TM-E15N26-A1
Terminal Modules

Technical Specifications

Dimensions and Weight

Dimensions WxH x D

(mm)

® Screw-type/spring 15 x 157 x 43

terminals

® Fast Connect 15 x 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

DeviceNet ET 200S Distributed 1/0 System
2810145-0004 9-15



Terminal Modules

9.5 TM-E15S24-A1, TM-E15C24-A1, and TM-E15N24-A1
Terminal Modules (6ES7193-4CAx0-0AA0)

Order Number

6ES7193-4CA20-0AA0 (screw-type terminal)
6ES7193-4CA30-0AAOQ (spring terminal)
B6ES7193-4CA70-0AA0 (Fast Connect)

Features
» Terminal module for electronic modules
* Connection by means of screw-type terminal with the TM-E15S24-A1
* Connection by means of spring terminal with the TM-E15C24-A1
* Connection via Fast Connect with the TM-E15N24-A1
* 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 with connection to terminals A4 and A8

DeviceNet ET 200S Distributed 1/0 System
9-16 2810145-0004



Terminal Modules

Terminal Assignment

The following table shows the terminal assignment of the terminal module:

Table 9-6

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
B is inserted.
00 B
A| AUX1 Any connection for PE or voltage bus
OO 4 up to the maximum rated load
1105 voltage of the module
2886 5| The assignment depends on which electronic module
90 | ? is inserted.
]z —
'S ’
A
[ s A| AUX1 Any connection for PE or voltage bus
8 up to the maximum rated load
voltage of the module

Block Diagram

-<— Backplane bus
(o --—

T o Uninterrupted power buses from the power module

Electr
Mod.
EM

s ««——— Terminals with connection to the electronic module

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 9-5

Block Diagram for the TM-E15S24-A1, TM-E15C24-A1, and TM-E15N24-A1
Terminal Modules

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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Terminal Modules

Technical Specifications

Dimensions and Weight

Dimensions

W XxHxD (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

DeviceNet ET 200S Distributed 1/0 System
9-18 2810145-0004



Terminal Modules

9.6

TM-E15524-01, TM-E15C24-01, and TM-E15N24-01
Terminal Modules (6ES7193-4CBx0-0AA0)

Order Number

Features

6ES7193-4CB20-0AA0 (screw-type terminal)
6ES7193-4CB30-0AAO0 (spring terminal)
6ES7193-4CB70-0AA0 (Fast Connect)

» Terminal module for electronic modules

* Connection by means of screw-type terminal with the TM-E15S24-01
* 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

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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Terminal Modules

Terminal Assignment

The following table shows the terminal assignment of the terminal module:

Table 9-7 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.
0o 2| No access to the AUX1 bus
| 3| Terminals not used by the electronic module can be
L || used for unneeded connecting wires. The permitted
S 4 | potential corresponds to the potential of the electronic
LIl || module used.
OO 5
2[10]e -
OO 6
a1z ||
OO 7
4 0e —
8

Block Diagram

% -<— Backplane bus
Uninterrupted power buses from the power module

i

s <+——— Terminals with connection to the electronic module
3l 7 /
4|| 8

<« Uninterrupted AUX1 bus without connection to terminals

4 and 8

Figure 9-6 Block Diagram for the TM-E15S24-01, TM-E15C24-01, and TM-E15N24-01
Terminal Modules

DeviceNet ET 200S Distributed 1/0 System
9-20 2810145-0004



Terminal Modules

Technical Specifications

Dimensions and Weight
Dimensions WxHxD
(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

DeviceNet ET 200S Distributed 1/0 System
2810145-0004 9-21



Terminal Modules

9.7 TM-E15523-01, TM-E15C23-01, and TM-E15N23-01
Terminal Modules (6ES7193-4CBx0-0AA0)

Order Number

6ES7193-4CB00-0AAO0 (screw-type terminal)
6ES7193-4CB10-0AAOQ (spring terminal)
6ES7193-4CB60-0AA0 (Fast Connect)

Features

e Terminal module for electronic modules

* Connection by means of screw-type terminal with the TM-E15S23-01

* Connection by means of spring terminal with the TM-E15C23-01
* Connection via Fast Connect with the TM-E15N23-01

e 2x 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

* Uninterrupted AUX1 bus without a connection to the terminals

Terminal Assignment

The following table shows the terminal assignment of the terminal module:

Table 9-8  Terminal Assignment of the TM-E15S23-01, TM-E15C23-01, and TM-E15N23-01

Terminal Modules

View Terminal Designation
- 1| The assignment depends on which electronic module
L | |is inserted.
2
0o
3 No access to the AUX1 bus
OO —
1 0s S
OO —
21l le 6
OO -
s1[]7 7

9-22
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Terminal Modules

Block Diagram

ﬁ <—  Backplane bus
T .' Uninterrupted power buses from the power module
Electr

Mod.
EM

P

5 «+——— Terminals with connection to the electronic module

3|7 /

<« Uninterrupted AUX1 bus without a connec-
tion to the terminals

Figure 9-7 Block Diagram for the TM-E15S23-01, TM-E15C23-01, and TM-E15N23-01
Terminal Modules

Technical Specifications

Dimensions and Weight

Dimensions WxHxD

(mm)

® Screw-type/spring 15x 120 x 43

terminals

* Fast Connect 15 x 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

DeviceNet ET 200S Distributed 1/0 System
2810145-0004 9-23



Terminal Modules

9.8 TM-E15S24-AT and TM-E15C24-AT Terminal Modules
(6ES7193-4CLx0-0AA0)

Order Number

B6ES7193-4CL20-0AA0 (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-E15524-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-E15S24-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

DeviceNet ET 200S Distributed 1/0 System
9-24 2810145-0004



Terminal Modules

Terminal Assignment

The following table shows the terminal assignment of the terminal module:

Table 9-9 Terminal Assignment of the TM-E15S24-AT and TM-E15C24-AT terminal module

View

Terminal

Designation

=

NN
1000

o[ 16

—_

I { module

Assignment: See the 2Al TC High Feature electronic

3 [ Not available

I { module

5| Assignment: See the 2AI TC High Feature electronic

7 | Not available

Block Diagram

DeviceNet ET 200S Distributed 1/0 System

2810145-0004

Electr

]

e

s <«——— Terminals with connection to the electronic module

% -<— Backplane bus
- -

Uninterrupted power buses from the power module

<« Uninterrupted AUX1 bus without a connec-
tion to the terminals

Figure 9-8

Block Diagram of the TM-E15S24-AT and TM-P15C24-AT Terminal Module
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Terminal Modules

Technical Specifications

Dimensions and Weight

Dimensions WxHxD 15x 132 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 12.16.

9-26
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Terminal Modules

9.9

TM-E30S44-01 and TM-E30C44-01 Terminal Modules
(6ES7193-4CGx0-0AA0)

Order Number

Features

B6ES7193-4CG20-0AAQ (screw-type terminal)
6ES7193-4CG30-0AAO (spring terminal)

* Terminal module for electronic modules with a width of 30 mm

* Connection by means of screw-type terminal with the TM-E30S44-01
* Connection by means of spring terminal with the TM-E30C44-01

* 4 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 without a connection to terminals 4 and 8 or 12 and 16.

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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Terminal Modules

Terminal Assignment

9-28

The following table shows the terminal assignment of the terminal module:

Table 9-10 Terminal Assignment of the TM-E30S44-01 and TM-E30C44-01 Terminal Module

View Terminal Designation
1 | The assignment depends on which electronic module
Tt 5> |lisinserted.
3 No access to the AUX1 bus
oo 00 2 Terminals not used by the electronic module can be
used for unneeded connecting wires. The permitted
SIS 5 | potential corresponds to the potential of the electronic
1
010890 O 6 | module used.
QO 1O, 7
A 1gel I 14 8
OO QO
8174 g 9
QO 10O, 10
10081 g 11
12
13
14
15
16

DeviceNet ET 200S Distributed 1/0 System
2810145-0004




Terminal Modules

Block Diagram

Cmm—

<—— Backplane bus
- .
g o Uninterrupted power buses from the power module

Electr
Module
EM

i

\

<«+—— Terminals with connection to the electronic module

¢ «—— Uninterrupted AUX1 bus without a connection to
terminals 4 and 8 or 12 and 16.

-

——
o= oo~ T o To—

onv= oL L®

Figure 9-9 Block Diagram of the TM-E30S44-01 and TM-E30C44-01 Terminal Module

Technical Specifications

Dimensions and Weight

Dimensions WxHXxD 30x132x43
(mm)
Weight Approx. 110 g

(TM-E30C44-01)

Approx. 125 g
(TM-E30S44-01)

Data for Specific Modules

Number of terminals 4x4

DeviceNet ET 200S Distributed 1/0 System
2810145-0004 9-29
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Power Modules

Chapter Overview

Section Description Page
10.1 Parameters for Power Modules 10-2
10.2 PM-E 24 VDC Power Module (6ES7138-4CA00-0AAQ) 10-4
10.3 PM-E 24-48 VDC Power Module (6ES7138-4CA50-0AA0) 10-8
10.4 PM-E 24 VDC / 120/230 VAC Power Module 10-12

(6ES7138-4CB00-0ABO)
10.5 PM-E 24-48 VDC / 24-230 VAC Power Module 10-16

(6ES7138-4CB10-0ABO)

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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Power Modules

10.1

Parameter Assignment

Parameters for Power Modules

You set the parameters for the power modules using the DNS-200S Configuration Tool
software.

Parameters

The following table describes the parameters of the power modules.

Table 10-1 Parameters for Power Modules

Power Module

PM-E PM-E 24-48 |PM-E24VDC/ | PM-E 24-48 Value Default | Applica-
24 VDC vDC 120/230 VAC vDC/ Range bility
24-230 VAC
Diagnostics: Diagnostics: Diagnostics: Diagnostics: Disable/ Enable Power
No load voltage | No load voltage | No load voltage | No load voltage | enable module
-—- -—- Diagnostics: Diagnostics: Disable/ Enable Power
Fuse blown Fuse blown enable module
--- --- -—- Voltage type DC/AC DC Power
module

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 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 master. The SF error LEDs of all the modules in the
affected potential group come on.

10-2

DeviceNet ET 200S Distributed 1/0 System
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Power Modules

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.

DeviceNet ET 200S Distributed 1/0 System
2810145-0004 10-3



Power Modules

10.2 PM-E 24 VDC Power Module (6ES7138-4CA00-0AA0)

Order Number
6ES7138-4CA00-0AA0D

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 2Dl 120 VAC Standard, 2Dl 230 VAC Standard, and
2DO 24-230 VAC/1 A.

ij 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.

Terminal Assignment

The following table illustrates the terminal assignment of the PM-E 24 VDC power
module for the different terminal modules:

Table 10-2 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
00
é\U1 AUX1: Ground terminal or
hal: usable as any voltage bus
OO up to the level of the load
24VDC |o[][Js 24 VDC *
S 24 \VDC voltage.
Moo, M -
QO
AUX1 ATOA AUX1

DeviceNet ET 200S Distributed 1/0 System
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Power Modules

Table 10-2 Terminal Assignment of the PM-E 24 VDC Power Module, continued

View Terminal Assignment Remarks
24 VDC: Rated load
voltage
TM-P15S23-A0 and PM-E 24 VDC M: Chassis ground
00
AUXT AUX1: Ground terminal or
A usable as any voltage bus
SIS up to the level of the load
24VDC |2l1[l§ 24VDC ﬁ voltage.
o0 24VDC
M i;g7 M - AUX1 is used as PE.
AUX1 1414 AUX1 * 1

24VDC |2 1[1g

TM-P15S22-01 and PM-E 24 VDC

24 VDC
T L avec
M -1

24 VDC: Rated load
voltage

M: Chassis ground

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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Power Modules

Block Diagram

10-6

~
N
1
PWR
3 ET 200S
a Monito-
2 back- ring of —o0 2
2 plane D::z the load —© 6
< bus voltage ©3
@ interface | o7
@ module
24VDC
P2
P1 M
Figure 10-1  Block Diagram of the PM-E 24 VDC Power Module

DeviceNet ET 200S Distributed 1/0 System
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Power Modules

Technical Specifications

Dimensions and Weight

Status, Diagnostics

Dimensions
W XxHxD (mm) 15x81x52
Weight Approx. 35 g
Voltages, Currents, Potentials

Rated load voltage 24 VDC
* Overvoltage No

protection
Protection with automatic Yes, type C tripping
circuit breakers characteristics
Max. current-carrying 10 A
capacity (up to 60 °C)
¢ Short-circuit No

protection
Isolation

* Between rated load Yes

voltage and
backplane bus

* Between the Yes
power modules

Insulation tested with 500 VDC

Current consumption

®* From the load Max. 4 mA
voltage L+ (no load)

Power dissipation of the  Typ. 100 mW
module

Diagnostic function Yes

* Group error Red “SF” LED

* Load voltage Green “PWR” LED
monitoring

¢ Diagnostic Yes

information readable

DeviceNet ET 200S Distributed 1/0 System
2810145-0004
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Power Modules

10.3 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 2Dl 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.

ij 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.

DeviceNet ET 200S Distributed 1/0 System
10-8 2810145-0004
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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 10-3 Terminal Assignment of the PM-E 24-48 VDC Power Module

View Terminal Assignment Remarks
24-48 VDC:
TM-P15S23-A1 and PM-E 24-48 VDC Rated load voltage
M: Chassis ground
oo
é\U1 AUX1: Ground terminal or
usable as any voltage bus
24-48VDC |o][]s 24-48 VDC i up to the level of the load
24-48 VDC voltage.
N
Moo, M
N
AUX1 ATI8 AUX1
24-48 VDC:
Rated load voltage
TM-P15S23-A0 and PM-E 24-48 VDC M: Chassis ground
oo
AUX{] AUX1: Ground terminal or
B usable as any voltage bus
SIS up to the level of the load
24-48vDC 2Us 24-48VDC = | voltage.
SO 24-48 VDC
M ?gg? M - AUX1 is used as PE.
AUX1 a4 AUX1 * 1

DeviceNet ET 200S Distributed 1/0 System
2810145-0004 10-9
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Table 10-3 Terminal Assignment of the PM-E 24-48 VDC Power Module, continued

View Terminal Assignment Remarks
24-48 VDC:
Rated load voltage
I TM-P15S22-01 and PM-E 24-48 VDC M: Chassis ground
0o
AUX1
-
SO
24-48 VDC A 1 1g 24-48
©Q | VDC ? 24-48VDC
M (300074 ™ -
Block Diagram
<
N
|
PWR
3 ET 200S
a Monito-
2 back- ring of —o0 2
3 ptl)alljr;e D:sz the load :‘)O g
S oltage
3 interface | voltag 07
@ module
24 VDC
P2
P1 M

Figure 10-2 Block Diagram of the PM-E 24-48 VDC Power Module

10-10
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Power Modules

Technical Specifications

Dimensions and Weight

Status, Diagnostics

Dimensions
W XxHxD (mm)

Weight

15x81x52
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

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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10.4  PM-E 24 VDC, 120/230 VAC Power Module
(6ES7138-4CB00-0ABO)

Order Number
6ES7 138-4CB00-0ABO

Features
The PM-E 24 VDC / 120/230 VAC 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.

* Is universally applicable and can be used for any electronic module.

* Is required at least once (on the right of the interface module) for the ET 200S
distributed 1/O device.

* |s additionally equipped with a replaceable fuse (5 mm x 20 mm).

3-mm screwdriver

Figure 10-3 Replacing the Fuse

DeviceNet ET 200S Distributed 1/0 System
10-12 2810145-0004
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Terminal Assignment

The following table illustrates the terminal assignment of the PM-E 24 VDC /

120/230 VAC power module for the different terminal modules:

Table 10-4 Terminal Assignment of the PM-E 24 VDC / 120/230 VAC Power Module

View Terminal Assignment Remarks
24 VDC/L1: Rated load
TM-P15S23-A1 and PM-E 24 VDC / 120/230 VAC voltage
M/ N: Ground/neutral
0o conductor
AUX1
Je 24 VDC/
24VDC/ | OO
L1 A 10¢ L1
NS 24 VDC AC AUX1: Ground terminal or
M/N 3007 M/N usable as any voltage bus
RS up to the load voltage.
AUX1 s AUX1
24 VDC/L1: Rated load
TM-P15523-A0 and PM-E 24 VDC / 120/230 VAC voltage
M/ N: Ground/neutral
0o conductor
AUX1
24 VDC
ﬁ? vbe/ 28% L1 / - AUX1: Ground terminal or
®®6 1 24 VDG AC usable as any voltage bus
M/N |55 MIN - | up to the load voltage.
S AUX1 is used as PE.
AUXT s AUX1 | L
24 VDC/L1: Rated load
voltage
TM-P15S22-01 and PM-E 24 VDC / 120/230 VAC M/ N: Ground/neutral
conductor
0o
AUX1
-
24VDC/ | OO 24 VDC/
L1 o1g LI R S ‘7; AG
M/ N 3827 M/ N -

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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Block Diagram

-
N
Vi
FSG Fuse
>: hv4 monitor
o |
a
° ET 200S
AN
& backplane bus N
c interface Pl\/IIVR Load
oa
§ module > <y voltage
monitor
—:
p2 M/ N 07
1—0 2
P1 24 VDC/L1 = 06

Fuse

Figure 10-4 Block Diagram of the PM-E 24 VDC / 120/230 VAC Power Module

DeviceNet ET 200S Distributed 1/0 System
10-14 2810145-0004



Power Modules

Technical Specifications

Dimensions and Weight

Status, Diagnostics

Dimensions
W XxHxD (mm)

Weight

15%x81x52
349

Voltage, Currents, Potentials

Rated load voltage

* Overvoltage
protection

Maximum
current-carrying capacity

* For24VDC

* For 120/230 VAC

¢ Short-circuit
protection

Isolation

* Between rated load
voltage and
backplane bus

* Between the
power modules

Insulation tested with
Current input

®* From load voltage
L1/L+ (no load)

* From backplane bus

Power dissipation of the
module

24 VDC
120/230 VAC

Yes

10 A

Upto 30 °C: max. 10 A
Upto 40 °C: max. 9 A
Upto 60 °C: max. 7 A

Upto 30 °C: max. 8 A
Upto 40 °C: max. 7 A
Upto 60 °C: max. 5 A

Yes, IEC 127-2/1, 250 V,
10 A, fast fuse (5 x
20 mm), replaceable

Yes

Yes

1500 VAC

Maximum 9 mA

Maximum 8.7 mA

Maximum 5 W

Diagnostic function

* Group error

® Load voltage
monitoring

* Fuse

¢ Diagnostic
information readable

Yes

Red “SF” LED
Green “PWR” LED

Green “FSG” LED

Yes

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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10.5 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.

* |s required at least once for the ET 200S (to the right of the interface module).

* |s additionally equipped with a replaceable fuse (5 mm x 20 mm).

3-mm screwdriver

Figure 10-5 Replacing the Fuse

DeviceNet ET 200S Distributed 1/0 System
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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 6ES7138-4CB00-0ABO 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.

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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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:

Table 10-5 Terminal Assignment of the PM-E 24-48 VDC, 24-230 VAC Power Module

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
QO
24-48 VDC/ L1 |J ][ ¢l 24-48 VDC/ L1 )
QS 24 VDC AC AUX1: Ground terminal
M/N |37 J7 M/N or usable as any
QR voltage bus up to the
AUX1 305 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
oo conductor
AU§1C
©O AUX1: G d terminal
24-48 VDC/ L1 | ][4 24-48 VDC/ L1 - - - around termina
0 24 VDG AC or usable as any
M/N |05 M/N » voltage bus up to the
S0 level of the load
AUX1 3010 Js| AUX1 =1 i voltage.
— o AUX1 is used as PE.
24-48 VDC/ L1: Rated
load voltage
TM-P15S22-01 and PM-E 24-48 VDC, 24-230 VAC M/ N: Ground/neutral
conductor
oo
AUXA1
-
SO -
24-48 VDC/ L1 |4 24-48 VDC/ L1 *
24 VDC —) AC
S -
M/N 57, M/N

DeviceNet ET 200S Distributed 1/0 System
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Block Diagram

-~
N
| Z
FSG Fuse
>: hv4 monitor
o ]
>
P ET 200S
AN
& backplane N
5 bus Vi
S interface - PWR Load
@ module >" ¥ voltage
monitor
3
P2 M/N 07
2
P1 24 VDC/L1 — 06
Fuse
Figure 10-6  Block Diagram of the PM-E 24-48 VDC, 24-230 VAC
DeviceNet ET 200S Distributed 1/0 System
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Technical Specifications

Dimensions and Weight Status, Diagnostics
Dimensions Diagnostic function Yes
WH XD (mm) 15x81%52 *  Group error Red “SF” LED
Weight 349 * Load voltage monitoring Green “PWR” LED
Voltages, Currents, Potentials * Fuse Green “FSG” LED
Rated load voltage 24-56.7 VDC ¢ Diagnostic information  Yes
24-48 VAC/ can be displayed
120-230 VAC
* Overvoltage protection  Yes 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

* For24-56.7 VDC Up to 30 °C: the supply lines of the load circuit.
max. 10 A
Up to 40 °C:
max. 9 A
Up to 60 °C:
max. 7 A
* For24-48/120/230 VAC Upto 30 °C:
max. 8 A
Up to 40 °C:
max. 7 A
Up to 60 °C:
max. 5 A
® Short-circuit protection Yes, IEC 127-2/1, 250
V, 10 A, fast fuse (5 x
20 mm), replaceable?)

Max. current-carrying 10 A
capacity

Isolation
* 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

DeviceNet ET 200S Distributed 1/0 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
1.1 Parameters for Digital Electronic Modules 11-3
1.2 2Dl 24 VDC Standard Digital Electronic Module 11-9
(6ES7131-4BB00-0AAQ)

11.3 4Dl 24 VDC Standard Digital Electronic Module 11-13
(6ES7131-4BD00-0AA0)

11.4 4Dl 24 VDC/SRC Standard Digital Electronic Module 11-18
(6ES7131-4BD50-0AA0)

11.5 2Dl 24 VDC High Feature Digital Electronic Module 11-22
(6ES7131-4BB00-0ABO)

11.6 4Dl 24 VDC High Feature Digital Electronic Module 11-26
(6ES7131-4BD00-0AB0)

1.7 4Dl 24-48 VUC High Feature Digital Electronic Module 11-30
(6ES7131-4CD00-0ABO)

11.8 4DI NAMUR Digital Electronic Module 11-34
(6ES7131-4RD00-0ABO)

1.9 2DI 120 VAC Standard Digital Electronic Module 11-41
(6ES7131-4EB00-0ABO)

11.10 2Dl 230 VAC Standard Digital Electronic Module 11-45
(6ES7131-4FB00-0ABO0)

11.11 2D0 24 VDC/0.5 A Standard Digital Electronic Module 11-49
(6ES7132-4BB00-0AA0)

11.12 4D0O 24 VDC/0.5 A Standard Digital Electronic Module 11-54
(6ES7132-4BD00-0AA0)

11.13 2D0 24 VDC/0.5 A High Feature Digital Electronic Module 11-59
(6ES7132-4BB00-0AB0)

DeviceNet ET 200S Distributed 1/0 System
2810145-0004 11-1



Digital Electronic Modules

Section Description Page

11.14 2D0 24 VDC/2 A Standard Digital Electronic Module 11-64
(6ES7132-4BB30-0AA0)

11.15 4D0 24 VDC/2 A Standard Digital Electronic Module 11-69
(6ES7132-4BD30-0AA0)

11.16 2D0 24 VDC/2 A High Feature Digital Electronic Module 11-74
(6ES7132-4BB30-0AB0)

11.17 2D0 24-230 VAC Digital Electronic Module 11-79

(6ES7132-4FB00-0ABO)

11.18 2RO NO 24-120 VDC/5 A 24-230 VAC/5 A Digital Electronic Module 11-83
(6ES7132-4HB00-0ABO)

11.19 2RO NO/NC 24-48 VDC/5 A 24-230 VAC/5 A Digital Electronic 11-89
Module (6ES7132-4HB10-0ABO)

DeviceNet ET 200S Distributed 1/0 System
11-2 2810145-0004



Digital Electronic Modules

11.1 Parameters for Digital Electronic Modules

Parameter Assignment

You set the parameters for the digital electronic modules using the DNS-200S
Configuration Tool.

Parameters for Digital Input Modules

Table 11-1 Parameters for Digital Input Modules

2DI 4DI 4DI 2DIl/4D124 VDC Value Default Applica-
24 VDC High | 24 VDC High | 24-48 VUC Standard range bility
Feature Feature ngth Fea- 4Dl 24 VDC/SRC
ure Standard
2Dl 120 VAC Stan-
dard
2DI1 230 VAC Stan-
dard
Input delay?) - - * 01ms [3ms Module
* 05ms
* 3ms
* 15ms
Diagnostics: Short circuit to -—- -—- ® Disable [Disable Module
M2 * Enable
Diagnostics: -—- * Disable |Disable Module
Wire break3) * Enable
Diagnostics: -—- * Disable |Disable Module
Fuse defect * Enable
Diagnostics: -—- * Disable |Disable Module
Load voltage * Enable
missing

The input delay applies to “0” to “1” and to “1” to “0”.

Short circuit of the sensor supply.

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 atleast 0.5 mA).

DeviceNet ET 200S Distributed 1/0 System
2810145-0004 11-3
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Parameters for 4DI NAMUR

Table 11-2 Parameters for 4DI NAMUR

4DI NAMUR

Value range

Default

Applicability

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
0.5s
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..

DeviceNet ET 200S Distributed 1/0 System
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Parameters for Digital Output Modules

Table 11-3 Parameters for Digital Output Modules

2D0 24 2D0 24-230 2DO/4DO
VvDC/ VAC/1 A 2RO NONC 24 VvDC/
0.5 A High 24-48 VDC/5 A | 0.5 A Stan-
Feature 24-230 VAC/ dard Value range Default | Applicabil-
2D0 24 2RO NO SA 2D0/ 4DO ity
VvDC/ 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 1) -— s 0 “0” Channel
o «q
Diagnos- -—- ¢ Disable Disable Channel
tics: Wire * Enable
break
Diagnostics: -—- ¢ Disable Disable Channel
Short-circuit fo M * Enable

1) Ifthe interface module becomes deenergized, the digital output modules will not produce substitute values.
The value that is output = 0.

Input delay

You can use this parameter to suppress signal interference. Changes to the signal are
detected once the set time has elapsed.

DeviceNet ET 200S Distributed 1/0 System
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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 is 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
T foredge Oto 1 T4 for edge 110 0

'

Process signal

“Processed”
input signal

Pulse is shorter than T4
and is lengthened to T4

Process signal

Pulse is longer than T and
is not changed.

“Processed”
input signal

A second pulse occurring during the
current pulse extension is postponed
until the current pulse extension is
completed.

Short pulses that occur
during the current pulse
extension are ignored.

Figure 11-1  The Principle of Pulse Extension

11-6
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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”.

DeviceNet ET 200S Distributed 1/0 System
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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 HH H
signal ‘
W:
Detectio
Diagnostics |
Module diagnosis of incoming Module diagnosis of
flutter error outgoing flutter error
= report = reset

Figure 11-2  The Principle of Flutter Monitoring

DeviceNet ET 200S Distributed 1/0 System
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11.2 2Dl 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)

DeviceNet ET 200S Distributed 1/0 System
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Terminal Assignment

The following table illustrates the terminal assignment of the 2DI 24 VDC Standard for
the different terminal modules:

Table 11-4 Terminal Assignment of the 2DI 24 VDC Standard

When there are 4 con-
ductors, AUX1 must be

View Terminal Assignment Remarks
Channel 0:
TM-E15S24-A1 and 2DI 24 VDC Standard Terminals 1 to A4
0o Channel 1:
Terminals 5 to A8
CHoO CH1
SIS 2 conductors 3 counptors 4 concjuﬁcﬁoﬁrsﬁ DI: | anal
Dlo 1DD5 D|1 ‘ - ‘ ‘ : nput signal
SIS ? ! ? ! ! ! 24 VVDC:
24VDC |,[0[1g 24VDC J @ J Sensor supply
OO N M: Ground, load power
M 00, M | supply
OO ]
AUX1 (e.g. PE) Z\DDQ AUX1 (e.g. PE) -

applied to PE.
— Channel 0:
TM-E15S24-01 and 2DI 24 VDC Standard Terminals 1 to 4
oo Channel 1:
CHo CH1 Terminals 5to 8
SIS 2 conductors 3 conductors
Dlo |17 071s Dl4 -~ - DI: Input signal
QO } 1 } 1 24 VDC: Sensor supply
24VDC |,[][1g 24VDC . M: Ground, load power
W supply
M 00, M
OO )

n.c. |[]g N-C Terminals 4 and 8 can be
used for unneeded wires
of up to 30 VDC.

~—(| 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
Dlo 00 Dl -~ e DI: Input signal
5 ]
SIS } 1 } \ 24 VDC: Sensor supply
24VDC |jJ[Jg 24VDC . M: Ground, load power
OO supply
M g0 M

11-10
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Table 11-4 Terminal Assignment of the 2DI 24 VDC Standard, continued

View Terminal Assignment Remarks
M Channel 0:
TM-E15S26-A1 and 2DI 24 VDC Standard Terminals 1 to A3
Channel 1:
00

Terminals 5 to A7

CHoO CH1
2 i 1
oIy SIS I, conductors 3 cquup ors mjpto[s DI Input signal
1555 \ \ ! ?‘ 24 VDC: Sensor supply
24VDC |,[][g 24VDC — - M: Ground, load power
N\ \ supply
M 0, M |
n.c ©© n.c ‘ Terminals 4 and 8 can be
-C. [f][g N.C 1 used for unneeded wires
AUX1 ':S%: AUX1 - of up to 30 VDC.
ISISH When there are 4 conductors,
AUX1 O, AUX1 AUX1 must be applied to PE.
Block Diagram
_I Inpqt elec- | 4 1
tronics
>::z
| ] .
o || 7] % Input elec- L 5
3 0w B K tronics S
2 S2E >:sz
® 39 g o ~
1 e - e
@ SE 7
p1 [M
2
P2 | L+ o 6

Figure 11-3  Block Diagram of the 2DI 24 VDC Standard

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Technical Specifications

Dimensions and Weight Sensor Supply Output
Dimensions W x H x D (mm) 15x81x52 Output voltage
Weight Approx. 35 g * With load Min. L+ (-0.5V)
Data for Specific Modules Output current
Number of inputs 2 * Rated value 500 mA
Length of cable * 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

sensor

Power dissipation of the mo-  Typ. 0.4 W

dule

Input voltage

¢ Rated value 24 VDC

* For signal “1” 15t0 30V

® For signal “0” -30to 5V

Input current

* Atsignal “1” Typ. 7 mA
(at24 V)

Input delay

* At“0"to“1” Typ.3ms (2.0t0 4.5
ms)

e At“17to“0” Typ.3ms (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

Status, Diagnostics

Status display Green LED per

channel

Diagnostic functions No

11-12
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11.3 4Dl 24 VDC Standard Digital Electronic Module
(6ES7131-4BD00-0AA0)

Order Number
6ES7131-4BD00-0AA0

Features
» Digital electronic module with four inputs
* Rated input voltage 24 VDC

» Suitable for switches and proximity switches (BEROs)

DeviceNet ET 200S Distributed 1/0 System
2810145-0004 11-13



Digital Electronic Modules

Terminal Assignment

The following table indicates the terminal assignment of the 4DI 24 VDC Standard for
the different terminal modules:

Table 11-5 Terminal Assignment of the 4DI 24 VDC Standard

View Terminal Assignment Remarks
M Channel 0:
TM-E15S24-A1 and 4DI 24 VDC Standard Terminals 1 and 3
Channel 1:
CHoO Eg CH1 Terminals 5 and 7
CH2 CH3 Channel 2:
N 2 conductors Terminals 2 and 3
Plo 'ggs Dl Channel 3:
Dlo |, 06 Dlg - ﬁ X : Terminals 6 and 7
QO ) ] ) |
24VDC |47, 24VDC R T R DI: Input signal
AUX1 (e.g. PE) A%S;\ AUX1 (e.g. PE) < i 24 VDC: Sensor supply

Channel 0:
TM-E15S24-01 and 4DI 24 VDC Standard Terminals 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 [1[00s DIy N | Channel 3:
OO Terminals 6 and 8
Dl |2J[lg Dl3 -
OO . .
24VDC |7, 24VDC - DI: Input signal
QQ 24 VDC: Sensor supply
24VDC |, ]y 24VDC .
Channel 0:
~—(| TM-E15S23-01 and 4Dl 24 VDC Standard Terminals 1 and 3
Channel 1:
oo Terminals 5 and 7
CHoO CH1 .
OH2 0o CH3 Chan.nel 2:
SIS 2 conductors Terminals 2 and 3
Dlp |s(J[1s DM Channel 3:
SIS Terminals 6 and 7
Dlp |,[1[1g D3 -
OO . } DI: Input signal
24 VDC L1017 24 VDC p g

24 VDC: Sensor supply

11-14
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Digital Electronic Modules

Table 11-5 Terminal Assignment of the 4DI 24 VDC Standard, continued

View Terminal Assignment Remarks
Channel 0:
TM-E15S26-A1 and 4DI 24 VDC Standard Terminals 1 and 3
Channel 1:
oo Terminals 5 and 7
CHo oo cH1 Channel 2:
H2 CH3 3 conductors :
c QQ 2 conductors i u Terminals 2 and 4
Dlp [1L1LJs| DIy - \ R Channel 3:
NN Terminals 6 and 8
Dl, |J[1[Js Dl3 - - i
OO . .
24VDC |, 24VDC - - DI: Input signal
SIS 24 VDC: Sensor supply
24VDC |, 24VDC - |
AQ Oa
AUX1 (e.g. M) O s AUX1 (e.g. M) -
A Oa
AUX1 (e.g. M) Aninl AUX1 (e.g. M)

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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Digital Electronic Modules

Block Diagram
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Figure 11-4  Block Diagram of the 4DI 24 VDC Standard
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Digital Electronic Modules

Technical Specifications

* Unshielded Max. 600 m
* Shielded Max. 1000 m

Dimensions and Weight Sensor Supply Output
Dimensions W x H x D (mm) 15x81x52 Output voltage
Weight Approx. 35 g * With load Min. L+ (-0.5V)
Data for Specific Modules Output current
Number of inputs 4 * Rated value 500 mA
Length of cable * Permitted range 0 to 500 mA

Data for Selecting a Sensor

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
sensor

Power dissipation of the mo-  Typ. 0.7 W
dule

75 VDC, 60 VAC

Dependent on the

Input voltage

¢ Rated value
* Forsignal “1”
® Forsignal “0”

Input current
* Atsignal “1”

Input delay
o At“0"to“1”

o At“1"to“0"
Input characteristic curve
Connection of two-wire

BEROs

* Permitted bias current

24 VDC
15t0 30V
-30to 5V

Typ. 7 mA
(at24 V)

Typ. 3 ms
(2.0 to 4.5 ms)

Typ. 3 ms
(2.0 to 4.5 ms)

To IEC 61131,
Type 1

Possible

Max. 1.5 mA

Status, Diagnostics

Status display
channel

Diagnostic functions No

Green LED per

DeviceNet ET 200S Distributed 1/0 System
2810145-0004
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Digital Electronic Modules

11.4 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)

Terminal Assignment

The following table indicates the terminal assignment of the 4DI 24 VDC/SRC
Standard for the different terminal modules:

Table 11-6 Terminal Assignment of the 4Dl 24 VDC/SRC Standard

View Terminal Assignment Remarks
T meerssaen a
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
Dlo ‘ggf’ DIy Channel 3:
Dla |,010 Dlg - ﬁ X : Terminals 6 and 7
® ® I I I
M 3007 M Q e Sl DI: Input signal
A O } : M: Sensor supply
AUX1 (e.g. 24 VDC) 004 AUX1 (e.g. 24 VDC) < ----

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Table 11-6 Terminal Assignment of the 4DI 24 VDC/SRC Standard, continued

View Terminal Assignment Remarks
TM-E15524-01 and Channel 0:
- - an .
4D 24 VDG/SRC Standard Terminals 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 [1Js DIy * | Channel 3:
NN Terminals 6 and 8
Dl |o[1[0g Dls -
O . .
M |0,/ M DI: Input signal
ST M: Sensor supply
M Ogg M -
Channel 0:
~— TM-E15S23-01 and Terminals 1 and 3
4DI 24 VDC/SRC Standard Channel 1:
45 Terminals 5 and 7
CHo | , | CH1 Channel 2:
CH2 CH3 Terminals 2 and 3
SIS 2 conductors Channel 3:
Dlp |4[J[1s DM Terminals 6 and 7
OO DI
Dlo |,[0s 3 \
QS } j DI: Input signal
M ol M M: Sensor supply
— TM-E15S26-A1 and Channel 0:
4Dl 24 VDC/SRC Standard Terminals 1 and 3
0o Channel 1:
CHO | p CH1 Terminals 5 and 7
CH2 CH3 2 conductors 3 conductors Channel 2:
MW S Terminals 2 and 4
Dlo 1g gs DIy | o Channel 3:
Dly ,010¢ Dl3 - - =5 Terminals 6 and 8
OO ‘
M 004 M - -~ 17 DI: Input signal
OO .
M |00 M | M: Sensor supply
AUX1 (e.g. 24 VDC) :‘% %: AUX1 (e.g. 24 VDC) -
AUX1 (e.g. 24 VDC) A% %A AUX1 (e.g. 24 VDC)
3 7

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Block Diagram
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Figure 11-5  Block Diagram of the 4DI 24 VDC/SRC Standard
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Digital Electronic Modules

Technical Specifications

* From supply voltage

dule

Power dissipation of the mo-

Dependent on the
sensor

Typ. 0.7 W

Dimensions and Weight Sensor Supply Output
Dimensions W x H x D (mm) 15x81x52 Output voltage
Weight Approx. 35 g * With load Max. M +0.5 V
Data for Specific Modules Output current
Number of inputs 4 * Rated value 500 mA
Length of cable * Permitted range 0 to 500 mA
® Unshielded Max. 600 m Data for Selecting a Sensor
® Shielded Max. 1000 m Input voltage
Voltages, Currents, Potentials * Rated value 24 VDC
H “wqn _ _ 1

Rated supply voltage (from 24 \VDC * Forsignal™ 1510 -30 V1)
the power module) * Forsignal “0” 30to -5 V1)
* Reverse polarity Yes Input current

protection * Atsignal “1” Typ. 7 mA
Isolation (at24 V)
* Between the channels No Input delay
* Between the channels Yes * At0to "1 Typ. 3 ms

and backplane bus (2.0to 4.5 ms)
Permissible potential diffe- * At"17to"0” Typ. 3 ms
rence (2.0t0 4.5 ms)
e Between the different 75 VDC, 60 VAC Input characteristic curve To IEC 61131,

circuits Type 1
Insulation tested with 500 VDC Connection of two-wire Possible

BEROs
Current consumption . )
* Permitted bias current Max. 1.5 mA

Status, Diagnostics

Status display

Diagnostic functions

Green LED per
channel

No

DeviceNet ET 200S Distributed 1/0 System

2810145-0004

1) Reference potential is L+
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Digital Electronic Modules

11.5 2DI1 24 VDC High Feature Digital Electronic Module
(6ES7131-4BB00-0AB0)

Order Number
6ES7131-4BB00-0AB0

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 High Feature
for the different terminal modules:

Table 11-7 Terminal Assignment of the 2DI 24 VDC High Feature

View Terminal Assignment Remarks

— Channel 0:
TM-E15S24-A1 and 2DI 24 VDC High Feature Terminals 1 to A4

oo Channel 1:
Terminals 5 to A8

CHo CH1 !
QQ 2 conductors 3 conductors 4 conductors )
Dlo |\ s Dlf - e e " - DI: Input signal

\ -~ |
SIS } ] \ ] ] \ ] 24 VDC: Sensor supply
24VDC 10g 24VDC R — M: Ground, load power
S | supply
M 0, M - - :

SIS
AUX1 (e.g.PE) |4 AUX1 (e.g. PE) -

When there are 4 conductors,
AUX1 must be applied to PE.

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Table 11-7 Terminal Assignment of the 2DI 24 VDC High Feature, continued

View Terminal Assignment Remarks
Channel 0:
TM-E15S24-01 and 2DI 24 VDC High Feature Terminals 1 to 4
Channel 1:
oo Terminals 5 to 8
CHo CH1
o S0 ol 2 conductors 3 cquuptors DI: Input signal
0 L0 ! ! 24 VDC: Sensor supply
24 VDC 2%%6 24 VVDC A J ‘ M: Ground, load power
S supply
M o0, M
nc NN nc Terminals 4 and 8 can be
Wy T used for unneeded wires
of up to 30 VDC.
Channel 0:
—(| TM-E15S23-01 and 2DI 24 VDC High Feature Terminals 1 to 4
Channel 1:
Terminals 5 to 8
oo
CHo CH1
SIS 2 conductors 3 conductors DI: Input signal
Dlo | 5 s Dly -~ e~ 24 VDC: Sensor supply
IS } 1 \ 1 M: Ground, load power
24VDC |14 24VDC ! supply
QO
M g0 M
L ) Channel 0:
TM-E15S26-A1 and 2DI 24 VDC High Feature Terminals 1 to A3
00 Channel 1:
CHoO CH1 Terminals 5 to A7
SIS 2 conductors3 conductors 4 conductors
Dlo |07 01s Dl4 -~ e~ e~ DI: Input signal
SIS } 1 } 1 1 \ 24 VDC: Sensor supply
24VDC |,[][1g 24VDC . . M: Ground, load power
S ! supply
M 00, M |
QO ! )
n.c. |Jrg MC 1 Terminals 4 and 8 can be
AQ Oa \ used for unneeded wires
AUX1 |, AUX1 i of up to 30 VDC.
RSISH When there are 4 con-
AUX1 1, AUX1 ductors, AUX1 must be
applied to PE.
DeviceNet ET 200S Distributed 1/0 System
2810145-0004 11-23




Digital Electronic Modules

Block Diagram
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Figure 11-6  Block Diagram of the 2DI 24 VDC High Feature
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Digital Electronic Modules

Technical Specifications

Length of cable

¢ 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 Typ. 0.4 W

module

Status, Diagnostics

Status display Green LED per chan-

nel
Diagnostic functions
Red “SF” LED

¢ Diagnostic information Yes
can be displayed

* Group error

DeviceNet ET 200S Distributed 1/0 System
2810145-0004

Short-circuit protection

Dimensions and Weight Sensor Supply Output
Dimensions Output voltage
WxHXD (mm) 15X81x52 *  With load Min. L+ (-0.5 V)
Weight Approx. 35 g Output current
Data for Specific Modules e Rated value 500 mA
Number of inputs 2 *  Permitted range 0 to 500 mA

Yes, electronic?)

Data for Selecting a Sensor

Input voltage

* Rated value
* Forsignal “1”
® For signal “0”
Input current

* Atsignal “1”

Input delay (parameters
can be assigned)

e At“0"to “1”

e At“1"to“0”

Input characteristic curve

Connection of two-wire
BEROs

* Permitted bias current

24 VDC
11to30V
-30to 5V

Typ. 8 mA

0.1 ms
(0.051t0 0.15 ms)

0.5ms
(0.4 t0 0.6 ms)

3 ms (2.7 to 3.3 ms)

15 ms

(14.851t0 15.15 ms)
0.1 ms

(0.051t0 0.15 ms)

0.5ms
(0.4 to 0.6 ms)

3 ms (2.7 to 3.3 ms)

15 ms
(14.851t0 15.15 ms)
To IEC 61131, Type 1

Possible

Max. 1.5 mA

1) Per module

11-25




Digital Electronic Modules

11.6 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)

Terminal Assignment

The following table indicates the terminal assignment of the 4DI 24 VDC High Feature
for the different terminal modules:

Table 11-8 Terminal Assignment of the 4DI 24 VDC High Feature

View Terminal Assignment Remarks
—1 Channel 0:
TM-E15S24-A1 and 4Dl 24 VDC High Feature Terminals 1 and 3
00 Channel 1:
CHO | ;; | CH1 Terminals 5 and 7
CH2 CH3 Channel 2:
NS 2 conductors Terminals 2 and 3
Dlp |4[1[(1s DIy ‘—‘ ‘—‘ Channel 3:
eS| St
Dly |51 )¢ Dla - -— X : Terminals 6 and 7
® ® I [ I
24VDC |sJ[]7 24VDC Q‘J ‘J BRI DI: Input signal
NN ‘ ! .
AUX1 (e.g.M) |30 AUX1 (e.g. M) < 24 VDC: Sensor supply

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Table 11-8 Terminal Assignment of the 4DI 24 VDC High Feature, continued

View Terminal Assignment Remarks
Channel 0:
TM-E15S24-01 and 4Dl 24 VDC High Feature Terminals 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 [1Js DIy * | Channel 3:
NN Terminals 6 and 8
Dl |o[1[0g Dls -
O . .
24VDC |, 24VDC - DI: Input signal
NS 24 VDC: Sensor supply
24VDC |, ][]y 24VDC
Channel 0:
] TM-E15523-01 and 4DI 24 VDC High Feature Terminals 1 and 3
Channel 1:
45 Terminals 5 and 7
CHo | , | CH1 Channel 2:
CH2 CH3 Terminals 2 and 3
2 conductors
OO DI Channel 3:
Dlp y\Os P Terminals 6 and 7
OO DI
Dlo |06 3 \
QS } j DI: Input signal
24VDC |y, 24VDC 24 VDC: Sensor supply
Channel 0:
]| TM-E15S26-A1 and 4DI 24 VDC High Feature Terminals 1 and 3
Channel 1:
oo Terminals 5 and 7
CHo oo CH1 Channel 2:
H2 CH3 3 conductors :
¢ S 2 conductors o u Terminals 2 and 4
Dlp 105 DIy - | AN Channel 3:
OO L Terminals 6 and 8
Dl |2J[lg Dl3 - - i
OO . .
24VDC |, 24VDC - - DI: Input signal
QQ 24 VDC: Sensor supply
24VDC |, ]y 24VDC . B ||
QO
AUX1 (e.g-M) |,(15 AUX1 (e.g- M) -~
AQ Oa
AUX1 (e.g. M) |,,| AUX1 (e.g. M)

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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Digital Electronic Modules

Block Diagram
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Digital Electronic Modules

Technical Specifications

Number of inputs 4
Length of cable

Short-circuit protection

Dimensions and Weight Sensor Supply Output
Dimensions W x H x D (mm) 15x81x52 Output voltage
Weight Approx. 35 g * With load Min. L+ (-0.5V)
Data for Specific Modules Output current
Supports clocked operation Yes ¢ Rated value 500 mA
® Permitted range 0to 500 mA

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, Diagnostics

Status display Green LED per

channel
Diagnostic functions
* Group error Red “SF” LED
¢ Diagnostic information Yes

can be displayed

Input voltage

* Rated value
* Forsignal “1”
® For signal “0”
Input current

* Atsignal “1”

Input delay (parameters can
be assigned)

e At“0"to “1”

e At“1"to“0”

Input characteristic curve

Connection of two-wire
BEROs

* Permitted bias current

24 VDC
11to30V
-30to 5V

Typ. 8 mA

0.1 ms

(0.051t0 0.15 ms)
0.5 ms

(0.4 to 0.6 ms)

3 ms

(2.7 t0 3.3 ms)
15 ms (14.85 to
15.15 ms)

0.1 ms

(0.051t0 0.15 ms)
0.5 ms

(0.4 to 0.6 ms)

3 ms

(2.7 t0 3.3 ms)
15 ms (14.85 to
15.15 ms)

To IEC 61131,
Type 1

Possible

Max. 1.5 mA

DeviceNet ET 200S Distributed 1/0 System
2810145-0004

1) Per module
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Digital Electronic Modules

11.7 4Dl 24-48 VUC High Feature Digital Electronic Module
(6ES7131-4CD00-0ABO0)

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)

Terminal Assignment

The following table indicates the terminal assignment of the 4DI 24-48 VUC High
Feature for the different terminal modules:

Table 11-9 Terminal Assignment of the 4Dl 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
oo Channel 1:
Terminal 7
CHo CH1 Cehrmlna|325 and
CH2 CH3 annel 2:
SIS ~ 2 conductors 43 conductors Terminals 2 and 3
Dlo |:(1015 Dl Channel 3:
QO - ‘ « | Terminals 6 and 7
Dl zgge Dis \ : \ SR DI: Input signal
24/48 VACNDC 3117 24/48 VACNDC‘Q — " 24 VDC sensor supply
SISH - ‘ PE: Chassis ground
AUX1 (PE) 7115 AUX1 (PE) .- !

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Table 11-9 Terminal Assignment of the 4Dl 24-48 VUC High Feature, continued

View Terminal Assignment Remarks
Channel 0:
TM-E15S24-01 and 4Dl 24-48 VUC High Feature Terminals 1 and 3
Channel 1:
0o ’ Terminals 5 and 7
g:g gH; Channel 2:
50 2 conductors Terminals 2 and 4
Dlo |, DM ! Channel 3:
OO Terminals 6 and 8
Dl |o[J[0s Dlg N
©O - DI: Input signal
24/48 VAC/VDC |s[1[J7| 24/48 VAC/VDC '
ST 24 VDC sensor supply
24/48 VAC/VDC |4 ][ g 24/48 VAC/VDC -~
™| TM-E15S23-01 and 4DI 24-48 VUC High Feature Channel 0:
Terminals 1 and 3
oo Channel 1:
CHO CH1 Terminals 5 and 7
CH2 SIS CDII-|3 2 conductors 3 conductors 19:::‘,:::32:2 and 3
Dlg 1 - <—| !
1555 | Channel 3:
Dl |,(]()4 Dls Terminals 6 and 7
SIS DI: Input signal
24/48 VAC/VDC |3[][17 24/48 VAC/VDC - -~ 24 VDC sensor supply
.y ) Channel 0:
TM-E15S26-A1 and 4DI 24-48 VUC High Feature Terminals 1 and 3
oo Channel 1:
CHo CH1 Terminals 5 and 7
CH2 50 CH3 2 conductors 3 conductors Channel 2:
Dio Dl -~ -~ Terminals 2 and 4
101 0s .
QQ Channel 3:
D /s Dlg - - - Terminals 6 and 8
Q8 DI: Input signal
24/48 VAC/VDC |s1 7 24/48 VAC/VDC ~ * 24 VDC sensor supply
S
24/48 VAC/VDC |4 ][]g 24/48 VAC/NDC -~
ool 2 N AUX: Terminals A4, A3,
AUX1 (PE) O, AUX1 (PE) - A8 DC/AC and A7 can be
Q4 used for unused cables
AUX1 (PE) 0, AUX1 (PE) up to 30 VDC.

DeviceNet ET 200S Distributed 1/0 System

2810145-0004
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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 WxHx D 15x 81 %52 (mm)

Weight Approx. 35 g
Data for Specific Modules

Number of inputs 4

Cable length

® Unshielded Max. 600 m

* Shielded Max. 1000 m

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 (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
up to 40 °C

* Reverse polarity
protection

AC or DC
automatically

Isolation
* Between the channels No

®* Betweenchannelsand 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

Power dissipation of the Typ. 0.7 W

module

Input voltage
¢ Rated value
* Forsignal “1”

® Forsignal “0”

* Frequency range

Input current

* Atsignal “1”

Input delay

* At“0"to“1”

* At“1"t0o“0”

Input characteristic curve

Connection of two-wire
BEROs

* Permitted bias current

24 to0 48 VUC

-15VDC

to -57.6 VDC
15VDC

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
10 mA

Max. 15 ms
Max. 15 ms

Possible

Max. 0.5 to 2 mA2)

Sensor Switching

Resistance circuit of the
sensor for wire break
monitoring

Status, Diagnostics * Nominal voltage 18 kQ
- 24V (15V1t0 35V)
Status display Green LEDs per .
* Nominal voltage 39 kQ
channel
48V (30 Vto 60 V)
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.

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

11.8 4Dl NAMUR Digital Electronic Module

(6ES7131-4RD00-0AB0)

Order Number
B6ES7131

Features

-4RD00-0ABO

* Digital electronic module with four inputs

e 8.2 VDC sensor supply
e Suitable for NAMUR sensors and both closed and open mechanical contacts

Terminal Assignment of NAMUR Sensors and Sensors to DIN 19234

Table 11-10 Terminal Assignment of NAMUR Sensors and Sensors to DIN 19234

View Terminal Assignment Remarks
TM-E15524-A1 and 4Dl NAMUR Sensor 1:
Channel 0: Terminals 1 and 3
CHO 00 | CH1 ] Sensor 2:
CH2 | 10 | CH3 Example of connection Channel 1: Terminals 5 and 7
O Sensor 3:
Dlo  |,rjs Dh 14 Channel 2: Terminals 2 and 3
S @ or Sensor 4:
Dlz  |2[] Lle D|3 .
NS T Channel 3: Terminals 6 and 7
Vs |dd074 Vs 3
IS DI: Input signal
AUX 1 (PE) |{J[Jg AUX1 (PE)
Vg: Sensor supply

11-34

DeviceNet ET 200S Distributed 1/0 System

2810145-0004




Digital Electronic Modules

Terminal Assignment of NAMUR Changeover Contacts and Sensors to DIN 19234

Table 11-11 Terminal Assignment of NAMUR Changeover Contacts and Sensors to DIN 19234

View Terminal Assignment Remarks
h tact 1:
p TM-E-15524-01 and 4Dl NAMUR Changeover contac
Terminals 1,5 and 3
Example of connection
oo
CHoO - CH1 for channel 0 Changeover contact 2
CH2 CH3 Normally open contact Terminals 2, 6 and 7
OO0 o
Dlp 4105 Dt 1< @ 1 \
SQ 5= | or 5 ﬂ (:r‘ DI: Input signal
Dl> ,[]Jg Dls *@ 3 Vs: Sensor supply
SIS 3=
Vs |s007 Vs Normally closed contact
00
Vs g Vs

Terminal Assignment of a Single, Closed Contact with 10 kQ (Mechanical Normally Open
Contact)

Table 11-12 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 4DI NAMUR Channel 0: Terminals 1
Example of connection for and 3
CHO | 0o | CH1 channel 0 Single contact 2:
CH2 | oo | CH3 Channel 1: Terminals 5
Dly [©O] DI and 7
0 {O0s ! Single contact 3:
MW 10 k Channel 2: Terminals 2
Dl2  |,][¢ Dlg and 3
v OO V Single contact 4:
s U7 Vs Channel 3: Terminals 6
and 7
DI: Input signal
Vs: Sensor supply

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Terminal Assignment of a Closed Changeover Contact with 10 kQ (Mechanical Changeover
Contact)

Table 11-13 Terminal Assignment of a Closed Changeover Contact with 10 kQ (Mechanical Changeover

Contact)
View Terminal Assignment Remarks
T Changeover contact 1:
TM-E-15S24-01 and 4DI NAMUR terminals 1, 5 and 3
CHo| 00 Example of connection for
00 CH1 channel 0 and channel 1 Changeover contact 2:
CH2 CH3 terminals 2, 6 and 7
10 k
Dlo |,y DIy |
0 1[1[Js 1
SIS 577 DI: Input signal
DIz |2[1[Je Dls Vs: Sensor supply
o0 3
Vs [s007 Vs
N
VS 4D D 8 Vs

Terminal Assignment of an Open Single Contact (Mechanical Normally Open Contact with
Single Contact)

Table 11-14 Terminal Assignment of an Open Single Contact (Mechanical Normally Open Contact with Single

Contact)
View Terminal Assignment Remarks
Single contact 1:
TM-E-15524-01 and 4DI NAMUR 9 _
Channel 0: Terminals 1
Example of connection and 3
cHo | " | cH1 for channel 0 Single contact 2:
CH2 | 00 | CH3 Channel 1: Terminals 5
O 1 and 7
Dlo  |,ops Dh \ Single contact 3:
o0 Channel 2: Terminals 2
DIy 2l 10]e D|3
00 and 4
Vs g, Vs 3e Single contact 4:
VIV Channel 3: Terminals 6
Vs |00 Vs and 8
DI: Input signal
Vs: Sensor supply

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Terminal Assignment of an Open Changeover Contact (Mechanical Changeover Contact)

Table 11-15 Terminal Assignment of an Open Changeover Contact (Mechanical Changeover Contact)

View

Terminal Assignment

Remarks

CHo CH1
CH2 oo CH3
NI
Dlo 10 0s DIy
NI
D|2 o[ 1 g D|3
QO
Vs |07 Vs
SO
Vs [,O008 Vs

ISISE
AUX1 | 0, AUXI

AUX1 POOA aAuxi

T TM-E-15S26-A1 and 4DI NAMUR
oo

Example of connection for
channel 0 and channel 1

LR
Sﬂ

Changeover contact 1:
terminals 1, 5 and 3

Changeover contact 2:
terminals 2, 6 and 7

DI: Input signal
Vs: Sensor supply

s~
Block Diagram
' Input connection
——=¢0 1
3 —0 2
a [ E;cig?aieb s | | wC 1 Multiplexer,
v comparator
% interface module P Inputs
g l =90 5
g ' ——=° 6
m 1
E 5V 3
= 8.2V r—o04 Ve
o —O 7
1 _O 8

Figure 11-9  Block Diagram of the 4DI NAMUR
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Digital Electronic Modules

Technical Specifications

Dimensions and Weight

Status, Diagnostics

Dimensions
W XxHxD (mm) 15x81x52
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

®* Betweenchannelsand Yes
backplane bus

®* Betweenchannelsand Yes
load voltage

* Between load voltage Yes
and backplane bus

Permissible potential
difference

* Between different 75 VDC, 60 VAC

circuits

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 display

Diagnostic functions

* Group error display

¢ Diagnostic information
can be displayed

Monitoring for

® Short circuit
*  Wire break

Green LED per
channel

Red “SF” LED
Possible

| > 7 mA*
| < 0.35 mA*

Data for Selecting a Sensor

Input current for NAMUR
sensors

* Atsignal “1”
* Atsignal "0”

Input current for a closed
contact

* Atsignal “1”
® Forsignal “0”

Input current for an open
contact

* Atsignal “1”

* Permitted bias current
Input delay

* At“0"to“1”

e At“1to“0”

Tolerated switchover time
with changeover contacts

Parallel connection of
inputs

Complies with NAMUR
and EN 50227

2.1 mAto 7 mA
0.35 mAto 1.2 mA

2.1 mAto 7 mA
0.35 mAto 1.2 mA

Typ. 8 mA
0.5 mA

Max. 4.6 ms
Max. 4.6 ms
300 ms

No

* Only for NAMUR sensors and closed contacts.

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Sensor Power Supply Outputs Output current
Number of outputs 1 ¢ Rated value 45 mA
Output voltage Additional (redundant) Not permissible
e With load Min. 8.2 V supply
Short-circuit protection Yes, electronic

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

Assignment in the Process Input Image

The data is transferred to the process image in two bytes (16 bits).

76543210
Byeo [ [ [ [ [ [ ]]]

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 11-10 Assignment in the Process Input Image for 4Dl NAMUR
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Digital Electronic Modules

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:

e 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 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 11-16 Diagnosis for Changeover Contacts

Changeover Contact A Negative Check Means...

Changeover contact as ¢ Short circuit or Additionally:
NAMUR *  Wire break Changeover contact
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 defective diagnosis)
sensor and short circuit

Open changeover contact | Important: No distinction is possible between

® Signal “0” and wire break
® Signal “1” and short circuit

11-40

DeviceNet ET 200S Distributed 1/0 System
2810145-0004



Digital Electronic Modules

11.9 2Dl 120 VAC Standard Digital Electronic Module
(6ES7131-4EB00-0ABO)

Order Number
6ES7131-4EB00-0ABO

Features
» Digital electronic module with two inputs
* Rated input voltage 120 VAC

e Suitable for switches

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Terminal Assignment

The following table illustrates the terminal assignment of the 2DI 120 VAC Standard for
the different terminal modules:

Table 11-17 Terminal Assignment of the 2DI 120 VAC Standard

View Terminal Assignment Remarks
. Channel 0:
TM-E15S24-A1 and 2DI 120 VAC Standard Termingls 1 to Ad
oo Channel 1:
Terminals 5 to A8
CHo CH1
2 conductors 3 conductors 4 conductors
OO - - - DI: Input signal
Dlo |,mg Dh K \ ‘\ '
N L1: Sensor supply
L1 [,00g L1 -] N: Neutral conductor
NN
N 004 N - R
AUX1 (e.g. PE) A%%A AUX1 (e.g. PE) -~
4 8
When there are 4 conductors, the
AUX1 bus must be applied to PE.
Channel 0:
TM-E15S24-01 and 2DI 120 VAC Standard Terminals 1to 4
Channel 1:
0o Terminals 5 to 8
CHo CH1
QQ 2 conductors 3 conductors DI: Input signal
Dlo ;s Dh K \ L1: Sensor supply
N .
L1 )] L1 - - N: Neutral conductor
MW
N ;004 N - Terminals 4 and 8 can be
MW used for unneeded wires
n-C. |,O0g N-C of up to 120 VAC.
Channel 0:
—(]  TM-E15S523-01 and 2DI 120 VAC Standard Terminals 110 3
Channel 1:
Terminals 5to 7
0o
CHo CH1 DI: Input signal
Input si
QQ 2 conductors 3 conductors putsig
Dlo |,(]r14 Dh -— - L1: Sensor supply
SIS K \ N: Neutral conductor
L1 [, L1 - -
N
N lgg04 N i

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Table 11-17 Terminal Assignment of the 2DI 120 VAC Standard, continued

View Terminal Assignment Remarks
Channel 0:
TM-E15526-A1 and 2DI 120 VAC Standard Terminals 1 to A3
00 Channel 1:
Terminals 5 to A7
CHO CH1
NS 2 conductors 3 conductors 4 conductors . .
Dlo |,0)s Dh -— e -— DI: Input signal
SIS K \ \ L1: Sensor supply
L1 00e L1 =~ * - N: Neutral conductor
0O
N lqgoq N -t ] -

used for unneeded wires
of up to 120 VAC.

SIS , Terminals 4 and 8 can be

N s
AUX1 [()al AUX -~
AQ Oa When there are 4 conductors, the
AUX1 0, AUXE AUX1 bus must be applied to PE.

Block Diagram

;0 B
w2 >=V/AN -
o |_| 35
3 n 23
o g2¢ ]
& SS9 °5
e [
2 wes Q
@ o E
S gf
3
p1 - o7
2
P2 | L1 —O06

Figure 11-11 Block Diagram of the 2DI 120 VAC Standard
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Digital Electronic Modules

Technical Specifications

Dimensions and Weight

Status, Diagnostics

Dimensions W x H x D (mm) 15x81x52
Weight Approx. 31 g

Data for Specific Modules

Status display Green LED per
channel
Diagnostic functions No

Number of inputs 2
Length of cable

Data for Selecting a Sensor

¢ 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 Mjpternas @nd the 1500 VAC
inputs

Insulation tested with 2500 VDC

Power dissipation of the mo-  Typ. 0.5 W
dule

Input voltage
Rated value 120 VAC
For signal “1” 7910 132 VAC
For signal “0” 0to 20 VAC

Input current

At signal “1” 3to 9 mA
Input delay

At “0” to “1” 15 ms

At “1” to “0” 25ms
Input characteristic curve To IEC 61131,

Type 1

Connection of two-wire No
BEROs

Permitted bias current Max. 1 mA
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11.10 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

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Terminal Assignment

The following table illustrates the terminal assignment of the 2DI 230 VAC Standard for
the different terminal modules:

Table 11-18 Terminal Assignment of the 2DI 230 VAC Standard

When there are 4 conductors,
AUX1 must be applied to PE.

View Terminal Assignment Remarks
7| TM-E15524-A1 and 2DI 230 VAC Standard Channel 0:
Terminals 1 to A4
00 Channel 1:
Terminals 5 to A8
CHo CH1
SIS 2 conductors 3 conductors 4 conductors )
Dlgy {O0s Dl4 - -— -— DI: Input signal
N K \ \ L1: Sensor supply
L1 [o00g L1 = =~ =~ N: Neutral conductor
VI
N 004 N - -
AUX1 (e.g. PE) "~ 4 AUX1 (e.g. PE) 7
e Q:H]s 9- - - - - - B

Channel 0:
T TM-E15S24-01 and 2DI 230 VAC Standard Terminals 1 to 4
L Channel 1:
oo Terminals 5to 8
CHo CHA1
QQ 2 conductors 3 conductors DI: Input signal
Dlo |00y Dh K ‘\ L1: Sensor supply
OO .
L1 |, L1 - - N: Neutral conductor
QO
N g7 N I — Terminals 4 and 8 can be
QO used for unneeded wires
n.c. |[JOg N-C of up to 230 VAC.
Channel 0:
- TM-E15S23-01 and 2DI 230 VAC Standard Terminals 110 3
Channel 1:
Terminals 5to 7
0o
CHo CH1 )
DI: Input signal
SIS 2 conductors 3 conductors _
Dlo |,00)4 DMy -— L1: Sensor supply
SIS \ N: Neutral conductor
L1 [J00g L1 - -
OO
N |.Ogs N -
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Digital Electronic Modules

Table 11-18 Terminal Assignment of the 2DI 230 VAC Standard, continued

View Terminal Assignment Remarks
T  TM-E15526-A1 and 2DI 230 VAC Standard Channel 0:
Terminals 1 to A3
00 Channel 1:
CHoO CH1 Terminals 5 to A7
QQ 2 conductors 3 conductors 4 conductors
Dlg 100s Dl4 - - - DI: Input signal
NI K \ \ L1: Sensor supply
L1 o000 LT ¢\_‘ N: Neutral conductor
QO
N looq N -t | ==
QS Terminals 4 and 8 can be
n.c. |[Jg N.C. \ used for unneeded wires
ASISA | of up to 230 VAC.
AUX1 | sl AUX1 =~
AQ Ona When there are 4 conductors,
AUX1 O, AUX1 AUX1 must be applied to PE.
Block Diagram
é 0 1
| =
(2] a7o
S [ 2] o
2 geg || [
c N 3 05
© - < ©
- W s £ [P Q
% 58—
C
ctg =
):jx *
3
Pt y o7
2
P2 | L1 06
Figure 11-12 Block Diagram of the 2DI 230 VAC Standard
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Digital Electronic Modules

Technical Specifications

Dimensions and Weight

Status, Diagnostics

Dimensions W x H x D (mm) 15x81x52
Weight Approx. 31 g

Data for Specific Modules

Status display Green LED per

channel

Diagnostic functions No

Number of inputs 2
Length of cable

Data for Selecting a Sensor

¢ 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 Mjpternas @nd the 1500 VAC
inputs

Insulation tested with 4000 VDC

Power dissipation of the mo-  Typ. 0.7 W
dule

Input voltage

¢ Rated value 230 VAC

* For signal “1” 164 to 264 VAC

* For signal “0” 0to 40 VAC

Input current

® Atsignal “1” 5t0 15 mA

Input delay

* At“0"to“1” 15 ms

* At“1"to“0” 45 ms

Input characteristic curve To IEC 61131,
Type 1

Connection of two-wire No

BEROs

* Permitted bias current Max. 2 mA
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Digital Electronic Modules

11.11 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

* Output 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.

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Terminal Assignment

The following table indicates the terminal assignment of the 2DO 24 VDC, 0.5 A
Standard for the different terminal modules:

Table 11-19 Terminal Assignment of the 2DO 24 VDC/0.5 A Standard

When there are 4 conductors,
AUX1 must be applied to PE.

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
00 D 2 conductors 3 conductors 4 conductors (maximum 0.5 A per
POo ‘ggf’ O channel)
24VDC |,[][]y 24VDC - - 24 VDC: Sensor supply
SIS M: Ground, load power
M0, M supply
AUX1 (e.g. PE) g%g AUX1 (e.g. PE) - -

CHo
DO,

24 VDC

TM-E15S24-01 and 2DO 24 VDC/0.5 A Standard

0o
CH1
90 2 conductors 3 conductors
115 DO4 - -
QO
2[][]e 24VDC
NN
go7 M
MW
4[][]8 n. c.

Channel 0:
Terminals 1 to 4
Channel 1:
Terminals 5to 8

DO: Output signal
(maximum 0.5 A per
channel)

24 VDC: Sensor supply
M: Ground, load power
supply

Terminals 4 and 8 can be

used for unneeded wires
of up to 30 VDC.

11-50

DeviceNet ET 200S Distributed 1/0 System

2810145-0004




Digital Electronic Modules

Table 11-19 Terminal Assignment of the 2DO 24 VDC/0.5 A Standard, continued

View Terminal Assignment Remarks
Channel 0:
TM-E15S23-01 and 2DO 24 VDC/0.5 A Standard Terminals 1 to 3
Channel 1:
Terminals 5to 7
oo
CHo CH1 DO: Output signal
S0 2 conductors 3 conductors (maximum 0.5 A per
DOo |,y DO+ - channel)
OO 24 VDC: Sensor supply
24 VDC "‘gge 24 VDC M: Ground, load power
suppl
MO0, M i
TM-E15S26-A1 and 2DO 24 VDC/0.5 A Standard Channel 0:
1 Terminals 1 to A3
L Channel 1:
00 Terminals 5 to A7
CHO CH1
2 conductors 3 conductors DO: Output signal
00 ; A
DOg [1(]Js DOy - -— (maximum 0.5 A per
SIS channel)
24 VDC |2[1[J§ 24VDC 24 VDC: Sensor supply
NN M: Ground, load power
M 3gg7 M supply
OO Terminals 4 and 8 can be
n-c E gs n-¢ used for unneeded wires
AUX1 (e.g. M) [0 AUXT (e.g. M) of up to 30 VDC.
AQ Oa
AUX1 (e.g. M) |,/ AUX1 (e.g. M)

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Block Diagram

11-52

backplane bus
interface module

il

(92]
S
S L«
2 —
0] Ll
c
kS|
o
-
o
©
m
M
P1
p2 | L

Reverse polarity

N by l
O

protection and inter-
nal voltage supply

£00l
NwoN

Figure 11-13 Block Diagram of the 2DO 24 VDC/0.5 A Standard
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Digital Electronic Modules

Technical Specifications

Dimensions and Weight

Data for Selecting an Actuator

Dimensions
W XxHxD (mm)

Weight

15x81x52
Approx. 40 g

Data for Specific Modules

Number of outputs
Length of cable

¢ Unshielded

¢ Shielded

2

Max. 600 m
Max. 1000 m

Voltages, Currents, Potentials

the power module)

* Reverse polarity
protection

Total current of the outputs
(per module)

Isolation
* Between the channels

* Between the channels
and backplane bus

Permissible potential diffe-
rence

* Between the different
circuits

Insulation tested
Current consumption

® From the load voltage
L+ (no load)

Power dissipation of the
module

Rated load voltage L+ (from 24 VDC

Yes!)

1A

No

Yes

75 VDC, 60 VAC

500 VDC

Max. 5 mA per
channel

Typ. 0.4 W

Status, Diagnostics

Status display

Diagnostic functions

Green LED per
channel

No

DeviceNet ET 200S Distributed 1/0 System

2810145-0004

Output voltage
* Atsignal “1”
Output current

* Atsignal “1”
- Rated value
- Permitted range

* With signal “0” (leakage
current)

Output delay (for resistive
load)

e 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+
(-55t0 -60 V)

Yes, if using the same
load voltage as at the
power module

Yes?)

Typ.0.7t0 1.8 A

1 Polarity reversal can lead to the digital outputs

being connected through.
2 Perchannel
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11.12 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

* Output 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.
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Digital Electronic Modules

Terminal Assignment

The following table indicates the terminal assignment of the 4DO 24 VDC, 0.5 A
Standard for the different terminal modules:

Table 11-20 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:
o0 Terminals 5 and 7
CHO | ., CH1 Channel 2:
CH2 " CH3 2 conductors Terminals 2 and 3
Channel 3:
DO 1JJs  DO1 Terminals 6 and 7
MW - -
DO, |,(0[Jg DOs |
S - T DO: Output signal
M0, M = ] (maximum 0.5 A per
OO0 v channel)
AUX1 (e.g. PE) ') Og AUX1 (e.g. PE) oI, M: Ground, load power
supply
TM-E15S24-01 and 4DO 24 VDC/0.5 A Standard Channel 0:
1 Terminals 1 and 3
L Channel 1:
0o Terminals 5 and 7
CHo | U0 | CH1 Channel 2:
CH2 SIS CH3 2 conductors Terminals 2 and 4
Channel 3:
1 -
DOo LEs DO Terminals 6 and 8
QO
DO, 200018 DOg3 -]
NN DO: Output signal
M 3007 M (maximum 0.5 A per
QO channel)
4 8
M [0 M -~ M: Ground, load power
supply

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Table 11-20 Terminal Assignment of the 4DO 24 VDC/0.5 A Standard, continued

View Terminal Assignment Remarks
Channel 0:
TM-E15S23-01 and 4DO 24 VDC/0.5 A Standard .
Terminals 1 and 3
Channel 1:
G Terminals 5 and 7
CHoO og | CH1 Channel 2:
S Channel 3:
DOO 1[5 DO1 :
S Terminals 6 and 7
s R
M 3%%7 M - DO: Output signal

(maximum 0.5 A per
channel)

M: Ground, load power
supply

AUX1 (e.. PE) |,[1[0s

AUX1 (e.g. PE) 317

TM-E15S26-A1 and 4DO 24 VDC/0.5 A Standard

I

0o
CHo | OO

CH2

QO
DO, 'L/ L5
QO
DO, |2L1018
MW
M 3DD7
NN
M 4DD8
AQ Oa

AQ Oa

CH1

CH3 2 conductors
-

DO;

DO3 -]

y -

M -—

AUX1 (e.g. PE)

AUX1 (e.g. PE)

Channel 0:
Terminals 1 and 3

Channel 1:
Terminals 5 and 7
Channel 2:
Terminals 2 and 4
Channel 3:
Terminals 6 and 8

DO: Output signal
(maximum 0.5 A per
channel)

M: Ground, load power
supply

11-56
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Digital Electronic Modules

Block Diagram
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Figure 11-14 Block Diagram of the 4DO 24 VDC/0.5 A Standard
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Digital Electronic Modules

Technical Specifications

Dimensions and Weight

Data for Selecting an Actuator

Dimensions WxHxD 15x81 x52

(mm)

Weight Approx. 40 g
Data for Specific Modules

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)

* Reverse polarity Yes?
protection

Total current of the outputs 2 A
(per module)

Isolation
* Between the channels No

* Between the channels Yes
and backplane bus

Permissible potential diffe-
rence

* Between the different

module

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, Diagnostics

Status display
channel

Diagnostic functions No

Green LED per

11-58

Output voltage
* Atsignal “1”
Output current
* Atsignal “1”
- Rated value
- Permitted range

* With signal “0” (leakage
current)

Output delay (for resistive
load)

e 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
48Qt0 3.4 kQ
Max. 5 W

Yes (per module)

No

Yes

100 Hz
2 Hz
10 Hz

Typ. L+
(-55t0 -60 V)

Yes, if using the same
load voltage as at the
power module

Yes?)

Typ.0.7t0 1.5 A

1 Polarity reversal can lead to the digital outputs

being connected through.
2 Perchannel

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

11.13 2DO 24 VDC/0.5 A High Feature Digital Electronic Module
(6ES7132-4BB00-0AB0)

Order Number
6ES7132-4BB00-0AB0

Features

* Digital electronic module with two outputs

* Output 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.

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

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 11-21 Terminal Assignment of the 2DO 24 VDC/0.5 A High Feature

When there are 4 conductors,
AUX1 must be applied to PE.

View Terminal Assignment Remarks
TM-E15S24-A1 and 2DO 24 VDC/0.5 A High Feature Channel 0:
Terminals 1 to A4
Channel 1:
Terminals 5 to A8
00
CHO chi DO: Output signal
00 D 2 conductors 3 conductors 4 conductors (maximum 0.5 A per
DO ‘ggs O1 channel)
24 VDC |,[][1¢ 24 VDC - - 24 VDC: Sensor supply
S K M: Ground, load power
M 0, M ‘ supply
OO !
AUX1 (e.g. PE) A3) AUX1 (e.g. PE) - ‘

CHo
DO,

24 VDC

TM-E15S24-01 and 2DO 24 VDC/0.5 A High Feature

I

00
1[5
00
2[][]e
NN
3[Hj7

OO
4[Hja

CH1

2 conductors 3 conductors
DO4 - -
24 \VVDC
M
n.c.

Channel 0:
Terminals 1 to 4

Channel 1:
Terminals 5to 8

DO: Output signal
(maximum 0.5 A per
channel)

24 VDC: Sensor supply
M: Ground, load power
supply

Terminals 4 and 8 can be
used for unneeded wires
of up to 30 VDC.
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Digital Electronic Modules

Table 11-21 Terminal Assignment of the 2DO 24 VDC/0.5 A High Feature, continued

View Terminal Assignment Remarks
. Channel 0:
TM-E15S23-01 and 2DO 24 VDC/0.5 A High Feature Terminals 1 to 3
Channel 1:
Terminals 5to 7
0o
CHo CH1 DO: Output signal
S0 2 conductors 3 conductors (maximum 0.5 A per
DOo |,y DO+ - channel)
OO 24 VDC: Sensor supply
24 VDC "‘gge 24 VDC M: Ground, load power
suppl
M 00, M PPY
TM-E15S26-A1 and 2DO 24 VDC/0.5 A High Feature Channel 0:
1 Terminals 1 to A7
Channel 1:
00 Terminals 5 to A3
CHO CH1
SIS 2 conductors 3 conductors DO: Output signal
DOy |1[][]s DOy - - (maximum 0.5 A per
SIS channel)
24 VDC |2[1[J§ 24VDC 24 VDC: Sensor supply
NN M: Ground, load power
M 3gg7 M supply
OO Terminals 4 and 8 can be
n-c E gs n-¢ used for unneeded wires
AUX1 :\D D: AUX1 of up to 30 VDC.
AQ Oa
AUX1 L, AUX1

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Block Diagram
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Figure 11-15 Block Diagram of the 2DO 24 VDC/0.5 A High Feature
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Digital Electronic Modules

Technical Specifications

Dimensions and Weight

Data for Selecting an Actuator

Dimensions WxHxD
(mm)

Weight

15%x81x52

Approx. 40 g

Data for Specific Modules

Number of outputs
Length of cable

¢ Unshielded

¢ Shielded

2

Max. 600 m
Max. 1000 m

Voltages, Currents, Potentials

the power module)

* Reverse polarity
protection

Total current of the outputs
(per module)

Isolation
* Between the channels

* Between the channels
and backplane bus

Permissible potential diffe-
rence

* Between the different
circuits

Insulation tested
Current consumption

® From the load voltage
L+ (no load)

Power dissipation of the
module

Rated load voltage L+ (from 24 VDC

Yes!)

1A

No

Yes

75 VDC, 60 VAC

500 VDC

Max. 5 mA per
channel

Typ. 0.4 W

Status, Diagnostics

Status display

Diagnostic functions
* Group error

¢ Diagnostic functions
readable

Green LED per
channel

Red “SF” LED

Yes

Output voltage
* Atsignal “1”
Output current

* Atsignal “1”
- Rated value
- Permitted range

* With signal “0” (leakage
current)

Output delay (for resistive
load)

e 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 Q1o 3.4 kQ
Max. 2.5 W

Yes (per module)

No

Yes

100 Hz
2 Hz
10 Hz

Typ. L+
(-55t0 -60 V)

Yes, if using the same
load voltage as at the
power module

Yes?)

Typ.1.5A

DeviceNet ET 200S Distributed 1/0 System

2810145-0004

1 Polarity reversal can lead to the digital outputs

being connected through.
2 Perchannel
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Digital Electronic Modules

11.14 2DO 24 VDC/2 A Standard Digital Electronic Module
(6ES7132-4BB30-0AA0)

Order Number
6ES7132-4BB30-0AA0

Features

* Digital electronic module with two outputs

* Output 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.

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Terminal Assignment

The following table indicates the terminal assignment of the 2DO 24 VDC, 2 A
Standard for the different terminal modules:

Table 11-22 Terminal Assignment of the 2DO 24 VDC/2 A Standard

When there are 4 conductors,
AUX1 must be applied to PE.

View Terminal Assignment Remarks
TM-E15S24-A1 and 2DO 24 VDC/2 A Standard Channel 0:
[ Terminals 1 to A4
Channel 1:
0g Terminals 5 to A8
CHoO CH1
SIS 2 conductors 3 conductors 4 conductors DO: Output signal
DOg TRINE DO+ - - - (maximum 2 A per
SIS channel)
24 VDC 26 24 VDC 24 VDC: Sensor supply
M Q M M: Ground, load power
T supply
AUXI (e.g. PE) ﬁ%%? AUXI (e.g. PE) -

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
DOy |s11s DOy - (maximum 2 A per
S ®5 channel)
24VDC |2[][J¢ 24VDC 24 VDC: Sensor supply
QO M: Ground, load power
M s M supply
S Terminals 4 and 8 can be
n.c. ;g NG ]
used for unneeded wires
of up to 30 VDC.
DeviceNet ET 200S Distributed 1/O System
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Digital Electronic Modules

Table 11-22 Terminal Assignment of the 2DO 24 VDC/2 A Standard, continued

View Terminal Assignment Remarks
TM-E15S523-01 and 2DO 24 VDC/2 A Standard Channel O:
Terminals 1 to 3
Channel 1:
Terminals 5to 7
oo
CHO CH1 DO: Output signal
SIS 2 conductors 3 conductors (maximum 2 A per
DOo |,y DO1 * channel)
OO . I
24VDC |,[[)d 24VDC 24 VDC: Sensor supply
00 M: Ground, load power
M 0, M supply
TM-E15S26-A1 and 2DO 24 VDC/2 A Standard Channel 0:
V Terminals 1 to A3
Channel 1:
Terminals 5 to A7
0o
CHo CH1 )
2 conductors 3 conductors DO: Output signal
SIS D - (maximum 2 A per
DOo 115 DO channel)
OO )
24VDC |o[1[]¢ 24 VDC - 24 VDC: Sensor supply
QQ M: Ground, load power
M a7 M supply
G QO G Terminals 4 and 8 can be
408 e used for unneeded wires
AUX1 AS SA AUX1 of up to 30 VDC.
4 s
AQ Oa
AUX1 (10T, AUX1

11-66
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Digital Electronic Modules

Block Diagram
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Figure 11-16 Block Diagram of the 2DO 24 VDC/2 A Standard
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Digital Electronic Modules

Technical Specifications

Dimensions and Weight

Data for Selecting an Actuator

Dimensions

W XxHxD (mm) 15x81x52

Weight Approx. 40 g
Data for Specific Modules

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

75 VDC, 60 VAC

Insulation tested 500 VDC

Current consumption

* From rated load voltage Max. 5 mA per
L+ (no load) channel

Power dissipation of the Typ. 1.4 W

module

Status, Diagnostics

Status display Green LED per

channel

Diagnostic functions No

11-68

Output voltage
* Atsignal “1”
Output current

* Atsignal “1”
- Rated value
- Permitted range

* With signal “0” (leakage
current)

Output delay (for resistive
load)

e 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
2 Hz (0.5 H)
10 Hz

Typ. L+
(-55t0 -60 V)

Yes, if using the same
load voltage as at the
power module

Yes?)

Typ.2.8t07.2A

1 Polarity reversal can lead to the digital outputs

being connected through
2 Perchannel

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

11.15 4DO 24 VDC/2 A Standard Digital Electronic Module
(6ES7132-4BD30-0AA0)

Order Number
6ES7132-4BD30-0AA0

Features

* Digital electronic module with four outputs

* Output 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.

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Terminal Assignment

The following table indicates the terminal assignment of the 4DO 24 VDC, 2 A
Standard for the different terminal modules:

Table 11-23 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:
o0 Terminals 5 and 7
CHO | ., CH1 Channel 2:
CH2 CH3 2 conductors Terminals 2 and 3
S Channel 3:
DOo |01 DOy Terminals 6 and 7
NN -
DO, ,(1[lg DOs j 1
S - o DO: Output signal
Mg, M = ] (maximum 2 A per
AUX1 (e.g. PE) A54 AUXI (e.g. PE) - | channel)
4 8 - ‘ M: Ground, load power

supply
TM-E15S24-01 and 4DO 24 VDC/2 A Standard Channel 0:
1 Terminals 1 and 3
L Channel 1:
0o Terminals 5 and 7
CHo | 0O CH1 Channel 2:
CH2 SIS CH3 2 conductors Terminals 2 and 4
Channel 3:
1 -
DOo LEs DO Terminals 6 and 8
QO
DO, 200018 DOg3 -]
NN DO: Output signal
M 3007 M (maximum 2 A per
QO channel)
M |[“008 ™ -

M: Ground, load power

supply
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Digital Electronic Modules

Table 11-23 Terminal Assignment of the 4DO 24 VDC/2 A Standard, continued

View Terminal Assignment Remarks
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:
g:g 0o g:; Terminals 2 and 3
SIS 2 conductors Channel 3:
DOo |5 DOy Terminals 6 and 7
OO
DOz ,(1[Js DOs .
SIS DO: Output signal
M oo, M > (maximum 2 A per
channel)
M: Ground, load power
supply
\TM-E1 5S26-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
QO Terminals 2 and 4
- -—
DOg 1555 DOy Channel 3:
DO, 2008  DO4 - - Terminals 6 and 8
OO 9 T
M POO7 M 1 DO: Output signal
SIS o (maximum 2 A per
M YOO8 ™ - -~ channel)
AUX1 (e.g. PE) :‘% %: AUX1 (e.g. PE) - : M: Ground, load power
! supply
N !
AUX1 (e.g. PE) [0, AUX1 (e.g. PE) - .
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Digital Electronic Modules

Block Diagram
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Digital Electronic Modules

Technical Specifications

Dimensions and Weight

Data for Selecting an Actuator

Dimensions WxHxD
(mm)

Weight

15%x81x52

Approx. 40 g

Data for Specific Modules

Number of outputs
Length of cable

¢ Unshielded

¢ Shielded

4

Max. 600 m
Max. 1000 m

Voltages, Currents, Potentials

the power module)
* Polarity reversal

Total current of the outputs
(per module)

Isolation
* Between the channels

* Between the channels
and backplane bus

Permissible potential diffe-
rence

* Between the different
circuits

Insulation tested
Current consumption

* From rated load voltage
L+ (no load)

Power dissipation of the
module

Rated load voltage L+ (from 24 VDC

Yes!)

4A

No

Yes

75 VDC, 60 VAC

500 VDC

Max. 5 mA per
channel

Typ. 1.6 W

Status, Diagnostics

Status display

Diagnostic functions

Green LED per
channel

No

DeviceNet ET 200S Distributed 1/0 System

2810145-0004

Output voltage
* Atsignal “1”
Output current

* Atsignal “1”
- Rated value
- Permitted range

* With signal “0” (leakage
current)

Output delay (for resistive
load)

e 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
2 Hz (0.5 H)
10 Hz

Typ. L+
(-55t0 -60 V)

Yes, if using the same
load voltage as at the
power module

Yes?)

Typ.2.8t07.2A

1 Polarity reversal can lead to the digital outputs

being connected through
2 Perchannel
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Digital Electronic Modules

11.16 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

* Output 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.

DeviceNet ET 200S Distributed 1/0 System
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Digital Electronic Modules

Terminal Assignment

The following table indicates the terminal assignment of the 2DO 24 VDC, 2 A High
Feature for the different terminal modules:

Table 11-24 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:
T 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 DOy - - - (maximum 2 A per
SIS channel)
24 VDC |, ¢ 24 VDC 24 VDC: Sensor supply
N b M: Ground, load power
M M ! , p
007 ! supply
AUX1 (e.g. PE) |AOOA AUXT (e.g. PE) - ;
4D 0 8
When there are 4 conductors,
AUX1 must be applied to PE.
TM-E15S24-01 and 2DO 24 VDC/2 A High Feature Channel 0:
_ Terminals 1 to 4
Channel 1:
0o Terminals 5 to 8
CHoO CH1
SIS 2 conductors 3 conductors DO: Output signal
DOo )5 DOy - ey 2Pt
OO
24VDC |2[][J¢ 24VDC 24 VDC: Sensor supply
QO M: Ground, load power
M g7 M supply
S Terminals 4 and 8 can be
n-¢ [4dy n-c used for unneeded wires
of up to 30 VDC.
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Digital Electronic Modules

Table 11-24 Terminal Assignment of the 2DO 24 VDC/2 A High Feature, continued

View Terminal Assignment Remarks
TM-E15S523-01 and 2DO 24 VDG/2 A High Feature Channel O:
Terminals 1 to 3
Channel 1:
Terminals 5to 7
00
CHO CH1 DO: Output signal
SIS 2 conductors 3 conductors (maximum 2 A per
DOo |,y DO1 * channel)
o0 .
24VDC |,1)0]y 24VDC 24 VDC: Sensor supply
00 M: Ground, load power
M 0, M supply

CHo
DO,

24 VDC

AUX1

AUX1

TM-E15S26-A1 and 2DO 24 VDC/2 A High Feature

I
oo

OO
1] s
OO
2] []e
MW
3 ][ ]7
MW
L
AQ Oa
ANIES
AQ Oa
s ][z

CH1

2 conductors 3 conductors

DO; -

24 VDC

AUX1

AUX1

Channel 0:
Terminals 1 to A3

Channel 1:
Terminals 5 to A7

DO: Output signal
(maximum 2 A per
channel)

24 VDC: Sensor supply
M: Ground, load power
supply

Terminals 4 and 8 can be

used for unneeded wires
of up to 30 VDC.
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Digital Electronic Modules

Block Diagram
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Figure 11-18 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 15x81 x52

(mm)

Weight Approx. 40 g
Data for Specific Modules

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

75 VDC, 60 VAC

Insulation tested 500 VDC

Current consumption

* From rated load voltage Max. 5 mA per
L+ (no load) channel

Power dissipation of the Typ. 1.4 W

module

Status, 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)

e 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 Q1o 3.4 kQ
Max. 5 W

Yes (per module)

No

Yes

100 Hz
2 Hz (0.5 H)
10 Hz

Typ. L+
(-55t0 -60 V)

Yes, if using the same
load voltage as at the
power module

Yes?)

Typ. 4 A

11-78

1 Polarity reversal can lead to the digital outputs

being connected through
2 Perchannel
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11.17 2DO AC24..230V Digital Electronic Module
(6ES7132-4FB00-0ABO0)

Order Number
6ES7132-4FB00-0ABO

Features
* Digital electronic module with two outputs
* Output 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
2D0O AC24..230V for the different terminal modules:

Table 11-25 Terminal Assignment of the 2DO 24-230 VAC

View Terminal Assignment Remarks
(| TM-E15S24-A1 and 2DO 24-230 VAC Channel O:
Terminals 1 to 3
oo Channel 1:
Terminals 5to 7
CHo CH1
OO ) .
DOg J000s DO+ - DO: Output signal
S (maximum 2 A per
21004 | channel)
SIS : N: Neutral conductor
N g0, N ;
PSS !
AUX1 (e.g. PE) 004 AUX1 (e.g. PE) - - - -2

AUX1 must be applied to PE.

DeviceNet ET 200S Distributed 1/0 System
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Table 11-25 Terminal Assignment of the 2DO 24-230 VAC, continued

View Terminal Assignment Remarks
Channel 0:
T~ TM-E15S24-01 and 2DO 24-230 VAC Terminals 1 to 3
Channel 1:
0o Terminals 5to 7
CHo CH1
SIS DO: Output signal
DOo |, DO1 (maximum 2 A per
QQ channel)
2L 10e N: Neutral conductor
N oo N
[10]
3®®7 Terminals 4 and 8 can be
08 used for unneeded wires
of up to 230 VAC.
Channel 0:
. TM-E15523-01 and 2DO 24-230 VAC Terminals 110 3
Channel 1:
Terminals 5to 7
oo
CHoO CH1 DO: Output signal
SIS (maximum 2 A per
DOy [,Jm4 DO« channel)
OO N: Neutral conductor
PIAE
NN
N 007 N
Channel 0:
] TM'E15826'A1 and 2DO 24-230 VAC Terminals 1 to 3
L Channel 1:
oo Terminals 5to 7
CHo CH1
SIN DO: Output signal
DOy |0 (s DO (maximum 2 A per
QO channel)
n-C g "¢ N: Neutral conductor
OO
N g0, N .
QR Terminals 4 and 8 can be
n.c. | [0 N-C used for unneeded wires
RSISA of up to 230 VAC.
AUX1 || AUX1
AO Oa
AUX1 L, AUXT

11-80
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Block Diagram
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Figure 11-19 Block Diagram of the 2DO 24-230 VAC
Technical Specifications
Dimensions and Weight * Upto40°C Max. 2 A*
Dimensions WxHxD 15x81x52 * Upto60°C Max. 1 A*
(mm) .
Isolation
Weight Approx. 37 g * Between the channels No
Data for Specific Modules * Betweenthe channels  Yes
Number of outputs 2 and backplane bus
Length of cable Insulation tested 2500 VDC
¢ Unshielded Max. 600 m Current consumption
¢ Shielded Max. 1000 m * From the backplane bus Max. 18 mA

Voltages, Currents, Potentials

* From rated load voltage

Rated load voltage L1 (from 24-230 VAC
the power module)

* Frequency 47 to 63 Hz

Total current of the outputs
(per module)

L1 (no load)

Power dissipation of the
module

Max. 15 mA per
channel

Max. 4 W

DeviceNet ET 200S Distributed 1/0 System
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Status, Diagnostics

Status display

Diagnostic functions

Green LED per
channel

No

Data for Selecting an Actuator

Output voltage

At signal “1”

Output current
(per channel)

At signal “1”
- Rated value
- Permitted range

With signal “0” (leakage
current)

Output delay (for resistive
load)

At“0” to “1”
At“1” 10 “0”

Zero cross inhibit voltage

Min. L (-1.5 V)

2A
0.1 mAto2.2A

Max. 3 mA

Max. 15 ms
Max. 15 ms
Max. 25 V

*Total Current of the Outputs (per Module)

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

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

60 °C —

50°C —

40 °C

Temperature

A

1A

i » Total current
per module

2A

11-82
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11.18

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 11-20).

* Digital electronic module with two relay outputs

* Output 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
* Isolated 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).

DeviceNet ET 200S Distributed 1/0 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 11-26 Terminal Assignment of the 2RO NO 24-120 VDC/5 A, 24-230 VAC/5 A (as of

Version 2)
View Terminal Assignment Remarks
Tl TM-E15524-A1 and 2RO NO 24-120 ?ha”.”e'l 011 03
VDC/5 A, 24-230 VAC/5 A erminais 11o
00 Channel 1:
Terminals 5to 7
CHo CH1
OO0 - . 13, 14: normally open
13 |1[J[s 23
00 contact channel 0
14 |,[]q 24 - 23, 24: normally open
QO ; contact channel 1
14 |3 ][]7 24 \
OO ‘ ;
AUX1 (e.g. PE) |4~ A AUX1 (e.g. PE) - Internal jumper between
©9-FPB) LO0s terminals 2 and 3,6 and 7
The AUX1 bus must be applied to PE.
Channel 0:
1 TM-E15S24-01 and 2RO NO Terminals 1 to 3
24-120 VDC/5 A, 24-230 VAC/5 A Channel 1:
oo Terminals 5to 7
CHo CH1
SR 13, 14: normally open
13 [{[0s 23 - contact channel 0
O 23, 24: normally open
14 [o[Jg 24 =7 contact channel 1
MW
14 |17 24
®®7 Terminals 4 and 8 can be
n.c. |,[J[1g N-C used for unneeded wires
- up to the load voltage
used.

Internal jumper between
terminals 2 and 3, 6 and 7

DeviceNet ET 200S Distributed 1/0 System
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Table 11-26 Terminal Assignment of the 2RO NO 24-120 VDC/5 A, 24-230 VAC/5 A (as of
Version 2), continued

View Terminal Assignment Remarks
Channel 0:
Terminals 1 to 3
M TM'E15823'01 and 2RO NO Channel 1:
24-120 VDC/5 A, 24-230 VAC/5 A Terminals 5 to 7
oo
CHoO CH1 13, 14: normally open
) contact channel 0
13 |y 23 23, 24: normally open
00 contact channel 1
14 o1 s 24
14 3%; 87 o4 Internal jumper between
terminals 2 and 3, 6 and 7
T TM-E15S26-A1 and 2RO NO Channel 0:
24-120 VDC/5 A, 24-230 VAC/5 A Terminals 1to 3
00 Channel 1:
Terminals 5to 7
CHo CH1
13 SS 23 13, 14: normally open
‘®®5 contact channel 0
14 [J[][g 24 23, 24: normally open
IS contact channel 1
14 |dL107 24
SS Terminals 4 and 8 can be
n.c. laillsg N.C used for unneeded wires
AUX1 AS SA AUXA up to the load voltage
48 used.
AQ Oa .
AUX1 |, AUXY Internal jumper between

terminals 2 and 3,6 and 7

DeviceNet ET 200S Distributed 1/0 System
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Block Diagram

ET 200S

Backplane bus
backplane bus
interface module

_01

»
e

M Reverse pola-
P1 rity protection

P2 | L+

e
e

*  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 11-20 Block Diagram of the 2RO NO 24-120 VDC/5 A, 230 VAC/5 A

Technical Specifications

Dimensions and Weight

Voltages, Currents, Potentials

Dimensions WxHxD 15x81 x52

(mm)

Weight Approx. 50 g
Data for Specific Modules

Number of outputs 2

Length of cable
* Unshielded
® Shielded

Max. 600 m
Max. 1000 m

11-86

Rated supply voltage L+
(from the power module)

Reverse polarity protection
Current per channel

® Upto50°C
® Upto60°C
Isolation

* Between the channels

* Between the channels
and backplane bus

* Between the channels
and supply voltage

24 VDC

Yes

Max. 5 A
Max. 4 A

Yes

Yes

Yes

DeviceNet ET 200S Distributed 1/0 System
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* Between the supply Yes
voltage and backplane
bus

Permissible potential diffe-
rence

* Between the supply 75VDC, 60 VAC
voltage and backplane

bus

®* Between channelsand 240 VAC
backplane bus

* Between the channels 240 VAC
and supply voltage

Insulation tested Yes

* Between the supply 500 VDC
voltage and backplane
bus

* Between channelsand 1500 VAC
backplane bus

* Between the channels 1500 VAC
and supply voltage

Current consumption

* From the power supply  Max. 30 mA
L+

Power dissipation of the
module

Typ. 0.6 W

Status, Diagnostics

Status display Green LED per

channel

Diagnostic functions No

Data for Selecting an Actuator

Output current

® Continuous thermal Max. 5 A
current

® Min. load current 8 mA

® Min. voltage 17V

Connecting two outputs in

parallel

® Forredundant triggering No
of a load

* Toincrease No
performance

Control of a digital input Yes

Switch rate

® For resistive load 2Hz

® With inductive load 0.5 Hz

® Forlamp load 2Hz

Limitation (internal) of the No
voltage induced on circuit
interruption

Short-circuit protection of No
the output 1)

1) The relay outputs must be protected by means
of an external safety fuse (6 A, quick-response).

Switching Capacity and Lifetime of the Contacts

With an external suppression circuit, the contacts will last longer than specified in the

table:

DeviceNet ET 200S Distributed 1/0 System
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11-88

Table 11-27 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 02A 1.6 million
48 VAC 20A 1.6 million
60 VAC 20A 1.2 million
120 VAC 50A 0.1 million
3.0A 0.2 million
20A 0.4 million
1.0A 0.8 million
05A 1.5 million
230 VAC 50A 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’gogigngi "Sg‘ 13/ 1.0A 0.2 million
AC 15 05A 0.5 million
60 VDC 05A 0.2 million
120 VDC 02A 0.5 million
48 VAC 1.0A 0.7 million
60 VAC 1.0A 0.5 million
120 VAC 20A 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’gogigngi "Sg‘ 13/ 1.0A 0.3 million
AC 15 05A 1 million
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11.19

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

Digital Electronic Module (6ES7132-4HB10-0ABO0)

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 11-28 Terminal Assignment of the 2RO NO/NC 24-48 VDC/5 A, 24-230 VAC/5 A

CHo

Common
Normally open
contact

Normally clo-
sed contact
AUX1 (e.g. PE)

I

SN
100s

SN
o[ 16

SN
1]z

ISISA

4108

TM-E15S24-A1 and 2RO NO/NC
24-48 VDC/5 A, 24-230 VAC/5 A

CH1

Common
Normally open
contact

Normally closed i
P —
contact

AUX1 (e.g.PE) = ----'

The AUX1 bus must be applied to PE.

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

DeviceNet ET 200S Distributed 1/0 System
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Table 11-28 Terminal Assignment of the 2RO NO/NC 24-48 VDC/5 A, 24-230 VAC/5 A, continued

contact

closed contact

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:
oo Terminals 5to 7
CHo CH1
Common S Common
1] s 1, 2: normally open
Normally Q& | Normally open - contact channel 0
tact
opencontact  |o[J[Jg CONMAC 1, 3: normally closed
Normally closed | ©© | Normally closed contact channel 0
contact sl J[J7 contact - - -
00 5, 6: normally open
0 contact channel 1
5, 7: normally closed
contact channel 1
Channel 0:
Terminals 1 to 3
I TM'E15823'01 and 2RO NO/NC Channel 1:
24-48 VDC/5 A, 24-230 VAC/5 A Terminals 5 to 7
0o
CHo CH1
SN 1, 2: normally open
Common -

Common 1(J0s contact channel 0
Normally open OO0 Normally - 1, 3: normally closed
contact "‘gge open contact contact channel 0
Normally closed | -, Normally - ! 5, 6: normally open

contact channel 1

5, 7: normally closed
contact channel 1

CHo

Common

Normally open
contact

Normally
closed contact

AUX1

AUX1

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
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Block Diagram
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Figure 11-21 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

2

Max. 600 m
Max. 1000 m

* Betweenthe channels 2500 VDC
and supply voltage

Current consumption

® From the power supply  Max. 30 mA

L+
* From the backplane bus Max. 10 mA

Power dissipation of the Typ. 0.6 W

module

Voltages, Currents, Potentials

Status, Diagnostics

Rated supply voltage L+
(from the power module)

Reverse polarity protection
Current per channel

® Upto50°C
® 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 Green LEDs per

channel

Diagnostic functions No

Data for Selecting an Actuator

Output current

¢ Continuous thermal Max. 5 A
current
® Min. load current 8 mA

Connecting two outputs in

parallel
® Forredundant triggering No
of a load
* To increase No
performance
Control of a digital input Yes
Switch rate
® For resistive load 2Hz
® With inductive load 0.5Hz
®* Forlamp load 2Hz

Limitation (internal) of the No
voltage induced on circuit
interruption

Short-circuit protection of No
output I

11-92

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 11-29 Switching Capacity and Lifetime of the Contacts

Resistive load Voltage Current | Operating Cycles | Operating Cycles
(typ.) (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
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11-94

Table 11-29 Switching Capacity and Lifetime of the Contacts, continued

Resistive load Voltage Current | Operating Cycles | Operating Cycles
(typ.) (typ.)
Normally Open Normally Closed
Contact Contact

For inductive load |24 VDC 20A 0.1 million 0.1 million
:Egcgcf;‘_jg_ﬂcggith 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
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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
12.1 Analog Value Representation 12-3
12.2 Fundamentals of Analog Value Processing 12-19
12.3 Behavior of the Analog Modules during Operation and in the Event of 12-31
Problems

12.4 Parameters for Analog Electronic Modules 12-34

12.5 2Al U Standard Analog Electronic Module 12-47
(6ES7134-4FB00-0ABO0)

12.6 2Al U High Feature Analog Electronic Module 12-51
(6ES7134-4LB00-0ABO0)

12.7 2Al U High Speed Analog Electronic Module 12-55
(6ES7134-4FB51-0AB0)

12.8 2Al | 2WIRE Standard Analog Electronic Module 12-59
(6ES7134-4GB00-0ABO)

12.9 2Al | 2WIRE High Speed Analog Electronic Module 12-63
(6ES7134-4GB51-0AB0)

12.10 2Al | 4WIRE Standard Analog Electronic Module 12-67
(6ES7134-4GB10-0AB0)

12.11 2Al | 2/4WIRE High Feature Analog Electronic Module 12-71
(6ES7134-4MB00-0ABO)
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12-2

Section Description Page

12.12 2Al | 4WIRE High Speed Analog Electronic Module 12-76
(6ES7134-4GB61-0AB0)

12.13 2Al RTD Standard Analog Electronic Module 12-80
(6ES7134-4JB50-0ABO0)

12.14 2Al RTD High Feature Analog Electronic Module 12-84
(6ES7134-4NB50-0AB0)

12.15 2Al TC Standard Analog Electronic Module 12-92
(6ES7134-4JB00-0ABO)

12.16 2Al TC High Feature Analog Electronic Module 12-97
(6ES7134-4NB00-0ABO0)

12.17 2A0 U Standard Analog Electronic Module 12-102
(6ES7135-4FB00-0ABO)

12.18 2A0 U High Feature Analog Electronic Module 12-106
(6ES7135-4LB01-0ABO)

12.19 2A0 | Standard Analog Electronic Module 12-110
(6ES7135-4GB00-0ABO)

12.20 2A0 | High Feature Analog Electronic Module 12-114
(6ES7135-4MB01-0ABO0)
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12.1

Analog Value Representation

Section Description Page
12.1.1 Analog Value Representation for Measuring Ranges 12-5
12.1.2 Analog Value Representation for the Measuring Ranges of the Analog 12-7

Input Modules
12.1.3 Analog Value Representation for the Measuring Ranges of the Analog 12-17
Output Modules

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.).

DeviceNet ET 200S Distributed 1/0 System

2810145-0004

12-3
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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:
* 1Vto5V,4mAto20 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 12-1 Measured Values in the Case of a Wire Break Depending on Diagnostic Being Enabled

Parameter Assignment Measured Values Description
Decimal Hexadec.

* “Wire break” enabled (at 1to 5V, 4 to 32767 7FFFy ® “Open circuit” diagnostic
20 mA, RTD)1) message

* “Wire break check” enabled (in the case | 32767 7FFFy ® “Open circuit” diagnostic
of TC) message

* “Wire break” disabled (at1to 5V, 4 to -32767 8000y ® Measured value after
20 mA, RTD)") leaving the underrange

¢ “Overflow/underflow” enabled ¢ “Lower limit value violated”

diagnostic message

* “Wire break” disabled (at1to 5V, 4 to -32767 8000y ® Measured value after
20 mA, RTD)") leaving the underrange

¢ “Overflow/underflow” disabled

*  “Wire break check” disabled (in the -—- I ¢ Open input: undefined
case of TC) measured value

-

Measuring range limits for detecting the wire break/underflow:
1to5V:at0.296 V
410 20 mA: at 1.185 mA

DeviceNet ET 200S Distributed 1/0 System
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12.1.1 Analog Value Representation for Measuring Ranges

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.

Table 12-2 shows the analog value representation of the analog electronic modules as

interpreted by the DeviceNet master..

Table 12-2 Analog Value Representation

Resolution

Analog Value

Bit number

9 8|7 6 5 4 3 2 1 0

Significance of the bits

S 214 213 912

210 29 28 | o7 9296 o5 924 923 922 ol 20

Sign

The sign (S, +/-) of the analog value is always in bit number 15:

° “0” — +

° “1” —_— —

Measured-Value Resolution

Table 12-3, 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 12-3 shows the resolutions 11-, 12-, 13-, and 15 bits + sign (S) as interpreted by
the DeviceNet master. Each analog value is entered in the accumulator with left

justification. The bits marked

DeviceNet ET 200S Distributed 1/0 System
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Table 12-3 Measured-Value Resolution of the Analog Values

o Units Analog Value
Resolution in Bits Decimal Hexadec. High Byte Low Byte
11+ sign (S) 16 10y S0000000 0001 xxxx
12 + sign (S) 8 8H S0000000 00001xxXx
13 + sign (S) 4 4y S0000000 000001xx
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 12-3).

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.

12-6
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Analog Electronic Modules

12.1.2 Analog Value Representation for the Measuring Ranges of the

Analog Input Modules

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.

Measuring ranges for voltage: + 80 mV, + 25V, + 5V, + 10V

Table 12-4 Measuring Ranges +80mV, £25V, +5Vand +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 7FFFy Overflow
94.071 2.9397 5.8794 11.7589 32511 7EFFH
Overrange
80.003 2.5001 5.0002 10.0004 27649 6C01H
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 - 250 -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 8100y
< -94.074 < -2.9397 < -5.8796 <-11.759 -32768 8000y Underflow
2Déa1v(|)c;il\é% g(')l’42008 Distributed 1/0O System 127
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Measuring Ranges for Voltage and Current: 1 to 5V, 0 to 20 mA, 4 to 20 mA

Table 12-5 Measuring Ranges 1to 5V, 0 to 20 mA, 4 to 20 mA

Measuring Measuring Measuring Units
Range Range Range - Range
1to5V 0to20mA | 4t0o20mA Decimal Hexadec.
> 5.704 > 23.5178 > 22.8142 32767 7FFFy Overflow
5.704 23.5178 22.8142 32511 7EFFH
Overrange
5.000145 20.0007 20.0005 27649 6C01H
5.000 20.0000 20.0000 27648 6C00y
4.000 15.0000 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 12-6 Measuring Range +20 mA
Measuring Range Units
+20mA Decimal Hexadec. Range
> 23.5150 32767 7FFFy Overflow
23.5150 32511 7EFFH
Overrange
20.0007 27649 6C01H
20.0000 27648 6C00y
14.9980 20736 5100y
Rated range
- 14.9980 -20736 AF00y
- 20.0000 -27648 9400y
Measuring Range Units
+20mA Decimal Hexadec. Range

12-8
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Table 12-6 Measuring Range +20 mA, continued

Measuring Range Units
+20mA Decimal Hexadec. Range
- 20.0007 -27649 93FFy
Underrange
- 23.5160 -32512 8100y
<-23.5160 -32768 8000y Underflow

Measuring Ranges for Resistance-Type Sensors: 150Q, 3002, 6002, 30002

Table 12-7 Measuring Ranges 150€2, 300€2, 600, 3000Q

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 7FFFy Overflow
176.38 352.77 705.53 3527.67 32511 7EFFH
Overrange
150.005 300.01 600.02 3000.11 27649 6C01H
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
-1 FFFFy
(Negative values not physically possible) Underrange*
-4864 EDOOy
-32768 8000H Underflow

* If the resistors are connected incorrectly

DeviceNet ET 200S Distributed 1/0 System
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Measuring Ranges for Resistance Thermometer Pt x00 Standard

Table 12-8 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 4790y
: : : : : : 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 F82FH -328.1 -3281 F32FH
: : : : : : Underrange
-243.0 -2430 F682y -405.4 -4054 FO2Ay
<-243.0 -32768 | 80004 <-405.4 |[-32768 8000y Underflow

Measuring Ranges for Resistance Thermometer Pt x00 Climatic

Table 12-9 Measuring Ranges Pt 100, 200, 500, 1000 Climatic in °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 797CH
: : : : : : Overrange
130.01 13001 32C9y 266.01 26601 67E9y
130.00 13000 32C8y 266.00 26600 67E8H
: : : : : : Rated range
-120.00 -12000 | D120y -184.00 -18400 | B820y
-120.01 -12001 | D11FQ -184.01 -18401 | B81FyQ
: : : : : : Underrange
-145.00 -14500 | C75CH | -229.00 -22900 | A68CH
<-145.00 |-32768 8000y <-229.00 [-32768 |8000y Underflow
DeviceNet ET 200S Distributed 1/0 System
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Measuring Ranges for Resistance Thermometer Ni x00 Standard

Table 12-10 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 B86y 563.0 5630 15FEy
Overrange
250.1 2501 9C5y 4821 4821 12D5y
250.0 2500 9C4y 482.0 4820 12D4y
Rated range
-60.0 -600 FDA8y | -76.0 -760 FDO8y
-60.1 -601 FDA7y -76.1 -761 FDO7y
Underrange
-105.0 -1050 FBE6y | -157.0 -1570 FODEy
<-105.0 -32768 | 80004 <-157.0 -32768 | 8000y Underflow

Measuring Ranges for Resistance Thermometer Ni x00 Climatic

Table 12-11 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 733CH 327.66 32766 7FFEH
: : : : : : Overrange
250.01 25001 61A9y 280.01 28001 6D61H
250.00 25000 61A84 280.00 28000 6D60y
: : : : : : Rated range
-60.00 -6000 E890H -76.00 -7600 E2504
-60.01 -6001 E88FH -76.01 -7601 E24Fy
: : : : : : Underrange
-105.00 -10500 | D6FCyH | -157.00 -15700 | C2ACH
<-105.00 |-32768 8000y <-157.00 [-32768 |8000y Underflow
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Measuring Ranges for Resistance Thermometer Cu 10 Standard

Table 12-12 Measuring Ranges Cu 10 Standard in °C and °F

Cui0 Units Cui0 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 A28y 500.0 5000 13894
: : : : : : Rated range
-200.0 -2000 F830y -328.0 -3280 F330y
-200.1 -2001 F82FH -328.1 -3281 F32FH
: : : : : : Underrange
-240.0 -2400 F6AOH -400.0 -4000 FO60H
<-240.0 -32768 | 80004 <-400.0 [-32768 8000y Underflow

Measuring Ranges for Resistance Thermometer Cu 10 Climatic

Table 12-13 Measuring Ranges Cu 10 Climatic in °C and °F

Cui0 Units Cui0 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 4650y 327.66 32766 7FFERQ
: : : : : : Overrange
150.01 15001 3A99y 280.01 28001 6D61AY
150.00 15000 3A984 280.00 28000 6D60y
: : : : : : Rated range
-50.00 -5000 EC784 | -58.00 -5800 E958H
-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
DeviceNet ET 200S Distributed 1/0 System
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Measuring Range for Thermocouple: Type B

Table 12-14 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 7FFEH
: : : : : : Overrange
1820.1 18201 4719y 2786.6 27866 6CDAy
1820.0 18200 4718y 2786.5 27865 6CD9y
: : : : : : Rated range
0.0 0 0000y 32 320 0140y
-0.1 -1 FFFFy | 31.9 319 013FH
: : : : : : Underrange
-120.0 -1200 FB504 -184.0 -1840 F8D0y
<-120.0 -32768 | 80004 <-184.0 -32768 | 80004 Underflow

Measuring Range for Thermocouple: Type C

Table 12-15Measuring 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 61A84 3276.6 32766 7FFEH

: : : : : : Overrange
2315.1 23151 5A6FY 2786.6 27866 6CDAH

2315.0 23150 5A6EH | 2786.5 27865 6CD9y

: : : : : : Rated range
0.0 0 0000y 32.0 320 0140y

0.1 -1 FFFFH | 31.9 319 013FH

: : : : : : Underrange
-120.0 -1200 FB50y -184.0 -1840 F8D0y

<-120.0 -32768 | 80004 <-184.0 -32768 | 80004 Underflow

DeviceNet ET 200S Distributed 1/0 System
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Measuring Range for Thermocouple Type E

Table 12-16 Measuring Range Type E in °C and °F

Units Units
Type E Type E Range
in °C Dec. Hex. in °F Dec. Hex.

> 1200.0 32767 7FFFy >2192.0 32767 7FFFy Overflow

1200.0 12000 2EEOY 2192.0 21920 55A0y

: : : : : : Overrange

1000.1 10001 2711y 1832.1 18321 4791y

1000.0 10000 | 2710y 1832.0 18320 4790y

: : : : : : Rated range

-270.0 -2700 | F574y -454.0 -4540 | EE44y

<-270.0 -32768 | 80004 <-454.0 -32768 | 8000y Underflow
Measuring Range for Thermocouple Type J
Table 12-17 Measuring Range Type J in °C and °F

Units Units
Type J Type J Range
in °C Dec. Hex. in °F Dec. Hex.

> 1450.0 32767 7FFFy > 2642.0 32767 7FFFy Overflow

1450.0 14500 38A4y 2642.0 26420 6734y

: : : : : : Overrange

1200.1 12010 2EEAY 21921 21921 55A1Y

1200.0 12000 2EEOY 2192.0 21920 55A0y

: : : : : : Rated range

-210.0 -2100 F7CCq -346.0 -3460 F27Cy

<-210.0 -32768 | 80004 <-346.0 -32768 | 8000y Underflow

DeviceNet ET 200S Distributed 1/0 System
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Measuring Range for Thermocouple Type K

Table 12-18 Measuring Range Type Kin °C and °F

Units Units

Type K Type K Range
in °C Dec. Hex. in °F Dec. Hex.

>1622.0 32767 7FFFy > 2951.6 32767 7FFFy | Overflow

1622.0 16220 3F5CH 2951.6 29516 734Ch

: : : : : : Overrange
13721 13721 3599y 2501.7 25062 61B9y

1372.0 13720 3598y 2501.6 25061 61B8H

: : : : : : Rated range
-270.0 -2700 F574y -454.0 -4540 EE44y

<-270.0 -32768 | 80004 <-454.0 -32768 | 8000y Underflow

Measuring Range for Thermocouple Type L

Table 12-19 Measuring Range Type L in °C and °F

Units Units

Type L Type L Range
in °C Dec. Hex. in °F Dec. Hex.

>1150.0 32767 7FFFy >2102.0 32767 7FFFy | Overflow

1150.0 11500 2CECH | 2102.0 21020 521CH

: : : : : : Overrange
900.1 9001 2329y 1652.1 16521 4089y

900.0 9000 2328y 1652.0 16520 4088y

: : : : : : Rated range
-200.0 -2000 F830y -328.0 -3280 F330y

< -200.0 -32768 | 80004 <-328.0 -32768 | 8000y Underflow

DeviceNet ET 200S Distributed 1/0 System
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Measuring Range for Thermocouple Type N

Table 12-20 Measuring Range Type N in °C and °F

Units Units
T‘.’,’: scN Dec. Hex. T‘,’,’: eOFN 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%y 2372.1 23721 5CA9y

1300.0 13000 |32C8y 2372.0 23720 5CA8y

: : : : : : Rated range

-270.0 -2700 | F574y -454.0 -4540 | EE44y

<-270.0 -32768 | 8000y -32768 8000y <EE44y, | Underflow
Measuring Range for Thermocouple Types R, S
Table 12-21 Measuring Range Type R, S in °C and °F

Units Units
Types R, S Types R,
in°C Dec. Hex. yps Dec. Hex. Range
in °F

>2019.0 32767 7FFFy > 3276.6 32767 7FFFy Overflow

2019.0 20190 |4EDEy | 3276.6 32766 | 7FFEy

: : : : : : Overrange

1769.1 17691 451By 3216.3 32163 7DA3y

1769.0 17690 451Ay 3216.2 32162 7DA2y

: : : : : : Rated range

-50.0 -500 FEOCy | -58.0 -580 FDBCH

-50.1 -510 FEOBy | -58.1 -581 FDBBy

: : : : : : Underrange

-170.0 -1700 | F95Cy | -274.0 -2740 | F54Cy

<-170.0 -32768 | 8000y <-274.0 -32768 | 8000y Underflow
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Measuring Range for Thermocouple Type T

Table 12-22 Measuring Range Type T in °C and °F

Units Units

Type T Type T Range
Yr:) °C Dec. Hex. Yr': °F Dec. Hex. 9

> 540.0 32767 |7FFFy | >1004.0 |32767 |7FFFy | Overflow

540.0 5400 15184 1004.0 10040 2738y

: : : Overrange
400.1 4001 OFA1Y 752.1 7521 1DC1y

400.0 4000 OFAOH 752.0 7520 1D60y

: : : : : : Rated range
-270.0 -2700 |F574y | -454.0 -4540 | EE44y

<-270.0 -32768 | 80004 <-454.0 -32768 | 80004 Underflow

12.1.3 Analog Value Representation for the Measuring Ranges of the
Analog Output Modules

Introduction

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.

DeviceNet ET 200S Distributed 1/0 System
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Output Ranges for Voltage and Current: £ 5V; + 10 V; + 20 mA

Table 12-23 Output Ranges £5V;+10V; £20 mA

Output Range | Output Range | Output Range Units Range
£S5V +10V +20mA Decimal Hexadecimal
0 0 0 > 32511 > 7EFFy Overflow
5.8800 11.7589 23.5150 32511 7EFFy
Overrange
5.0002 10.0004 20.0007 27649 6C01H
5.0000 10.0000 20.0000 27648 6C00H
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
Output Ranges for Voltage and Current: 1 to 5V, 4 to 20 mA
Table 12-24 Output Ranges 1to 5V, 4 to 20 mA
Output Range Output Range Units
1105V 41020 mA Decimal Hexadec. Range
0 0 > 32511 > 7EFFy Overflow
5.7000 22.8100 32511 7EFFy
Overrange
5.0002 20.0005 27649 6C01H
5.0000 20.0000 27648 6C00y
Rated range
1.0000 4.0000 0 Oy
0.9998 3.9995 -1 FFFFH
Underrange
0 0 -6912 E500y
0 0 < -6913 < E4FFy Underflow

12-18
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12.2 Fundamentals of Analog Value Processing

12.2.1 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 (Ujso)

DeviceNet ET 200S Distributed 1/0 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;gp) 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 Ucm
(common-mode voltage). To ensure that the permitted value is not exceeded, you
must take different steps depending on 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

DeviceNet ET 200S Distributed 1/0 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
Ucwm (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.

Figure 12-1 illustrates the connection of isolated measuring sensors to the floating
analog input modules.

L+
M
M+ >
- M- £
Isolated. | M+ | ADC 5
measuring < M- © | Backplane
sensors T 2 | bus
| 4
Recommended __— |1 U
connection [ ]y M MaNA |
Uiso
_L Ground bus
Central grounding point

Figure 12-1  Connection of Isolated Measuring Sensors to a Floating Analog Input Module
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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 12-2 illustrates the connection of non-isolated measuring sensors to a floating
analog input module.

L+
M
) M+
Non-isolated ' M- 2
measuring 1 S
sensors :/ = M+ | ADC % Backol
< M- S ackplane
l//_T_ ‘S | bus
t TU S
I /-CMV ) Mana |
r=
Potential
equalizing line Uiso
_l_ Ground bus

Figure 12-2  Connection of Non-Isolated Measuring Sensors to a Floating Analog Input Module

Operating Four-Wire Measuring Transducers on an External Voltage Supply

12-22

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 Mg, ON
the terminal module of the 2Al | 4WIRE is recommended.

DeviceNet ET 200S Distributed 1/0 System
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12.2.2 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 12-25 Compensation of the Reference Junction Temperature

Option

Description

Reference Junction
Parameters

No compensation

You record not only the temperature
of the measurement point, but also
the value of the cold junction error.
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

DeviceNet ET 200S Distributed 1/0 System
2810145-0004

12-23




Analog Electronic Modules

Table 12-25 Compensation of the Reference Junction Temperature, continued

Option

Description

Reference Junction
Parameters

Use of a Pt100
Climatic Range
resistance
thermometer to record
the reference junction
temperature (best
method)

You can record the reference
junction temperature using a
resistance thermometer (Pt100
Climatic Range). Given appropriate
parameter assignment, this
temperature value in the ET 200S is
distributed to the 2AI TC Standard
modules and calculated in the
modules together with the
temperature value obtained for the
measurement point.

Number of reference junctions: 1

The parameter assignment of
the IM and the 2Al TC must be
coordinated:

2Al RTD Standard
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 2AI RTD
Standard; selection of a
channel;

Internal compensation
in the case of the 2Al
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.

2Al 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.

12-24
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Use of a Compensating Box

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).
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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)

Ic,: Constant-current line (positive)
Ic-: Constant-current line (negative)

2Al RTD parameterized to the
Pt100 climatic measuring range

oo oo

M+ OO | O M+

Isolated thermocou- us|BEFINE;.

ples with external M-| OO | 9T\

compensation by | MEPNE.

means of a resistance I, | OO | ©T

thermometer connec- 3] [7a ] 7

ted to the 2AI RTD MSISHISE

(channel 0). ] U 108
< |
G

Figure 12-3 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 12-26 Reference Junction Parameters

Parameters Module Value Range Explanation

M None, 2 to 63 This parameter allows you to
assign a slot (none, or 2 to 63)
where the channel for measuring | =<
the reference temperature is
located (calculation of the
compensation value).

Reference junction slot

Reference junction M 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 This parameter allows you to

and reference 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).

DeviceNet ET 200S Distributed 1/0 System
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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 12-4:

Example
Reference
junction
3 5 8 11 Slot
= O O O
o = = [
< < < <
A A A A
o ~— o ~— o ~— o —
w | w w | w w | w w | w
YY)
Compensation by means of 2Al RTD modules

Figure 12-4 Example of Assigning Parameters of Reference Junctions
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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 EQ 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 EQ (any)

Type/range of measurement E1 TC-EL Type...

Non-Isolated Thermocouples

When you use non-isolated thermocouples, you must comply with the permitted
common-mode voltage.
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12.2.3

12-30

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.

* Inthe 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 (Ucy), 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
1 2 3 4 5 6 7 8

2Al U Standard o—eo—o *—eo—o

2Al RTD Standard, 2Al RTD High | ¢——e o—o

Feature, 2Al TC High Feature

2Al TC Standard o—eo—o o——eo—o

2Al U High Speed *—o—° *—o—o

DeviceNet ET 200S Distributed 1/0 System
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12.3

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

e 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 master).

Table 12-27 How the Analog Input/Output Values Depend on the Operating Mode of the PLC (CPU of the
Master) and the Supply Voltage L +

Operating Mode Supply Input Value of the Electronic Output Value of the Electronic
of the PLC (CPU | Voltage L + to Module with Analog Inputs Module with Analog Outputs
of the Master) ET 200S (Evaluation Possible in the
(Power CPU of the Master)
Module)
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 of
parameterization of the module 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
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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. Table 12-28 illustrates this dependency.

Table 12-28 Behavior of the Analog Modules Depending on the Position of the Analog Input Value in the Value

Range

Measured Value In

Input Value

Rated range

Measured value

incorrect parameter assignment?)

Overrange/underrange Measured value
Overflow 7FFFH
Underflow 8000y
Before assigning parameters or in the case of 7FFFy

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 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. Table 12-29 indicates this:

Table 12-29 Behavior of the Analog Modules Depending on the Position of the Analog Output Value in the

Value Range

Output Value In

Output Value

Rated range

Value from master

parameter assignment)

Overrange/underrange Value from master
Overflow 0 signal
Underflow 0 signal
Before assigning parameters or in the case of incorrect 0 signal

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 master are output at the analog

output modules.
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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
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12.4

Parameter Assignment for Diagnostics

Parameters for Analog Electronic Modules

You set the parameters for the analog electronic modules using the DNS-200S
Configuration Tool.

Parameters for
2Al U Standard Analog Electronic Module
2Al | 2WIRE Standard Analog Electronic Module
2Al | AWIRE Standard Analog Electronic Module

Table 12-30 Parameters for Analog Input Modules U, | Standard

2A1U
Standard

2Al 1 2WIRE
Standard

2Al 1 4WIRE
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 1to 5V

12-34
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Parameters for

» 2Al U High Feature Analog Electronic Module

* 2Al | 2/4WIRE High Feature Analog Electronic Module

Table 12-31 Parameters for Analog Electronic Modules U, | High Feature

2Al1 U High Feature | 2Al | 2/4WIRE High Value Range Default Applicability
Feature
Group diagnosis (parameter assignment * Disable Disable Module
error, internal error) * Enable
Diagnostics: Overflow/underflow ¢ Disable Disable Module
* Enable
-—- Diagnostics: Wire ¢ Disable Disable Channel
break?) * Enable
Smoothing * None None Channel
* Weak
®* Medium
¢ Strong
Type/range of -—- ¢ Deactivated +10V Channel
measurement e 15V
* 1to5V
e +10V
-—- Type/range of ¢ Deactivated 41020 mA Channel
measurement * 41020 mA
* +20mA
Interference frequency suppression ¢ Disable Disable Module
* Enable
Run-time calibration ¢ Disable Disable Module
* Enable
1) Only in the measuring range 4 to 20 mA
DeviceNet ET 200S Distributed 1/0 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 12-32 Parameters for U, |, and High Speed Analog Input Modules

2Al1 U High 2AlI12WIRE | 2All14WIRE 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
¢ Strong

Type/range of -—- -—- ¢ Deactivated +10V Channel
measurement e 110V
e 5V

e +25V
* 1to5V

- Type/range of --- * Deactivated |4 to 20 mA Channel
measurement * 41020 mA

* 0to20mA

__ —— Type/range of | ® Deactivated |4 to 20 mA Channel
measurement e 4020 mA
* 0to20mA
* +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.
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Parameters for
» 2AIl RTD Standard Analog Electronic Module

* 2AIl TC Standard Analog Electronic Module

* 2AIl TC High Feature Analog Electronic Module

Table 12-33 Parameters for Analog Input Modules RTD, TC

2AIRTD 2AITC 2AI 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?) Enable
break?
Smoothing None None Channel
Weak
Medium
Strong
Temperature Celsius Celsius Module
unit Fahrenheit
-—- Reference |--- None None Channel
junction RTD
-—- Reference None None Channel
junction Yes (i.e. internal)
-—- Reference |--- None/1 to 8 None Module
junction
number
Type/ -- Deactivated Pt100 Channel
range of 150 ohms Standard
measure-
ment 300 ohms
600 ohms
Pt100 Climatic
Ni100 Climatic Range
Pt100 Standard
Ni100 Standard

DeviceNet ET 200S Distributed 1/0 System
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Table 12-33 Parameters for Analog Input Modules RTD, TC, continued

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)

2AIRTD 2AITC 2AI TC High Value Range Default Applica-
Standard | Standard Feature bility
-—- Type/range | --- Deactivated TC-EL Channel
of measure- Voltage + 80 mV type K .
ment TC-EL type T (Cu-CuNi) (NiCr-Ni
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)
Type/range of Deactivated TC-EL Channel
measurement Voltage + 80 mV type K
(NiCr-Ni)

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.

12-38
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Parameters for

* 2Al RTD High Feature Analog Electronic Module

Table 12-34 Parameters for 2Al RTD High Feature Analog Electronic Module

Four-conductor resistor
Three-conductor resistor
Two-conductor resistor
Four-conductor thermal resistor
Three-conductor thermal resistor
Two-conductor thermal resistor

Parameters Value Range Default Applicability

Group diagnosis Disable Disable Module
Enable

Diagnostics: Overflow/underflow Disable Disable Module
Enable

Diagnostics: Wire break Disable?) Disable Channel
Enable

Smoothing None None Channel
Weak
Medium
Strong

Temperature unit Celsius Celsius Module
Fahrenheit

Type of measurement Deactivated Four-conductor | Channel

thermal resistor

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
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Table 12-34 Parameters for 2Al RTD High Feature Analog Electronic Module, continued

Parameters Value Range Default Applicability
Measuring range * 150Q Pt100 Standard | Channel
* 3002
* 60022
* 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.

DeviceNet ET 200S Distributed 1/0 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:

Table 12-35 RTD Temperature Coefficients and Measuring Ranges for Measurement Types

Type of Measurement

Temperature Coefficient

Measuring Range

Deactivated

Four-conductor resistor
Three-conductor resistor

15002 / 300Q2 / 60022 / 300022

Two-conductor resistor

15082 / 300Q2 / 6002 / 30002 /
PTC

Three-conductor thermal resistor

Pt 0.003850/ Pt 0.003916 /
Pt 0.003902 / Pt 0.003920 /
Pt 0.0038517")

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 0.004271") Cu10 climatic range /

Cu10 standard range
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Table 12-35 RTD Temperature Coefficients and Measuring Ranges for Measurement Types, continued

Type of Measurement Temperature Coefficient Measuring Range
Two-conductor thermal resistor Pt 0.003850 / Pt 0.003916 / P1100 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)

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.
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Parameters for
* 2A0 U Standard, 2A0 U High Feature Analog Electronic Module
* 2AO0 | Standard, 2A0 | High Feature Analog Electronic Module

Table 12-36 Parameters for Analog Output Modules U, |

2A0U 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
toM
-—- Diagnostics: ¢ Disable Disable Channel
Wire break e Enable
Reaction to ¢ OQutput de-energized Output de-energized | Module
CPU-/master-STOP * Substitute a value
* Keep last value
Type/range -—- ¢ Deactivated +10V Channel
of output e 1to5V
e +10V
-—- Type/range ¢ Deactivated 41020 mA Channel
e +20mA
Substitute value 1) 0 to 65535 (valuerange must | £10V/+20V: 0V | Channel
be inside the rated range) 410 20 MA: 4 mA
1to5V:1V

1) Ifthere 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.
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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.

Figures 12-5 and 12-6 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

None: k=1 Weak: k=4 Medium: k=32 Strong: k=64

-
0.634y - / e
e

Q

go.s

s ||/
o

5 |/

'/

0 50 100 150 200 250 300
Module cycles

Figure 12-5 Smoothing in the Case of the 2Al U Standard, 2AIl 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
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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 Strong: k=512
1 g —
o
- //
/ o
///
0.63% - - ———/———————————————f_x——"'—/—-/j
3 —
S 05 - — =
Q. 1
@ l/ - —
[oX —
2 —
5 |/
’ /
~
0 100 200 300 400 500 600
Module cycles

Figure 12-6  Smoothing in the Case of the 2Al U High Speed, 2Al | 2WIRE High Speed, 2Al |
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.
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Run-Time Calibration
» 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 |
2/4WIRE 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.

Reference Junction
See Section 12.2.2

Reference Junction Number:
See Section 12.2.2

DeviceNet ET 200S Distributed 1/0 System
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12.5 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 VACy,

Terminal Assignment

The following table indicates the terminal assignment of the 2Al U Standard for the
different terminal modules:

Table 12-37 Terminal Assignment of the 2Al U Standard

View Terminal Assignment Remarks
~—{|  TM-E15524-A1 and 2Al U Standard Channel 0: Terminals 1 to A4
Channel 1: Terminals 5 to A8
00
CHO CH1 M+: Input signal “+”
SIS M-: Input signal “-”
Mo+ |4J005 M+ Mana: Ground of the module
QO
Mo- |200e Mi- ‘
OO 1
Mana 3117 Mana !
A®®A ‘
AUX1 (e.g. PE) [,J[0¢ AUX1 (e.g. PE) - -
AUX1 must be ap-
plied to PE.
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Table 12-37 Terminal Assignment of the 2Al U Standard, continued

View Terminal Assignment Remarks
- Channel 0: Terminals 1 to 4
TM-E15S24-01 and 2Al U Standard Channel 1: Terminals 5 to 8
oo
M+: Input signal “+”
CHo CH1 . . « »
M-: Input signal “~
Mo, 1%85 My, -— Mana: Ground of the module
SO g)
Mo- |20000g Mi- Terminals 4 and 8 can be
NN used for unneeded wires of
Mana |3][17 Mana up to 30 VDC.
NN
nc |0 n.c.
Channel 0: Terminals 1 to 3
~r— TM-E15523-01 and 2Al U Standard Channel 1: Terminals 5 to 7
0o M+: Input signal “+”
M-: Input signal “-”
CHo CH1
SIS Mana: Ground of the module
Mo+ |;J(14 M+ -
O gJ
Mo-  |200Je M-
O
Mana 3D D? Mana
Channel 0: Terminals 1 to A3
1 TM-E15S26-A1 and 2Al U Standard Channel 1: Terminals 5 to A7
oo M+: Input signal “+”
CHo CH1 M-: Input signal “-”
OO Mana: Ground of the module
Mo: |05 Mis - ana
SO g) )
Mo- |o00¢ Mi- Terminals 4 and 8 can be
QQ used for unneeded wires of
Mana |37 Mana up to 30 VDC.
O
n. c. 4D DB n. c.
ASOa
AUX1 | O (s AUX1
ASOA
AUX1 L, AUX1
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Block Diagram

! E] ——o 1
ET 2008 5 MOX : 02
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. | I |
ﬁ interface module 0 [j — 05
c 1
g . s
e |
[&]
m l
om |
L+ 2\4 ! ManA
P1 03
P2 1M | l—o 7
Figure 12-7  Block Diagram of the 2Al U Standard

Technical Specifications

Dimensions and Weight

Dimensions

W XxHxD (mm) 15x 81 x52

Weight Approx. 40 g
Data for Specific Modules

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

DeviceNet ET 200S Distributed 1/0 System
2810145-0004

Permissible potential diffe-
rence

* Between inputs and
Mana (Ucwm)

Between Mana and the
central grounding point

(Uiso)
Insulation tested
Current consumption
[ ]

From load voltage L+

Power dissipation of the
module

2 VACp

75 VDC/60 VAC

500 VDC

Max. 30 mA
Typ. 0.6 W

Status, Diagnostics

Diagnostic functions

* Group error

¢ Diagnostic functions

readable

Red “SF” LED

Yes
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Analog Value Generation

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

Cycle time in ms

Resolution (including
overrange)

Integrative

Yes

60 50
16.7 20
55 65

Number of active
channels per module
X conversion time

+ 10 V/13 bits + sign
+ 5 V/13 bits + sign
1 to 5 V/13 bits

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)

+ 0.6 %

+0.4%

+0.01%/K

+0.01%

+0.05 %

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
interference (Upp)

Series-mode
interference

(peak interference
value < rated value of
input range)

Crosstalk between the
inputs

Min. 90 dB

Min. 70 dB

Min. -50 dB

12-50

Input range (rated
value)/input resistance

* \oltage

Permitted input voltage
(destruction limit)

Smoothing of the measured
values

Step
None
Weak
Medium
Strong

+5 V/min. 100 kQ
1 to 5 V/min. 100 kQ
+10 V/min. 100 kQ

35V continuous, 75V
for max. 1 ms (pulse
duty factor 1:20)

Yes, parameterizable
in 4 steps by means of
digital filtering

Time constant

1 x cycle time

4 x cycle time

32 x cycle time

64 x cycle time
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12.6 2Al U High Feature Analog Electronic Module
(6ES7134-4LB00-0AB0)

Order Number
B6ES7134-4LB00-0AB0

Features
* 2 inputs for measuring voltage
* Input ranges:
- +10V, resolution 15 bits + sign
- x5V, 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 12-38 Terminal Assignment of the 2Al U High Feature

View Terminal Assignment Remarks
| TM-E15S24-A1 and 2AI U High Feature Channel 0: Terminals 1 to A4
Channel 1: Terminals 5 to A8
00
CHo CH1 M+: Input signal “+”
SIS M-: Input signal “-”
Mo+ |,(1015 M1+ - -~
o9 2
Mo- [2000g M+- \
OO 1
n.C |y ™C |
S |
AUX1 (e.g. PE) |[110)3 AUXI (e.g. PE) -

AUX1 must be applied to PE.
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Table 12-38 Terminal Assignment of the 2AIl 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
oo
M+: Input signal “+”
CHo CH1 . « »
M-: Input signal “~
SO
Mo+ |s70g M1+ -
SO g)
Mo- |20000g Mi- Terminals 4 and 8 can be
NN used for unneeded wires of
n.c. g jfjg N-C up to 30 VDC.
NN
n.c. | g N
Channel 0: Terminals 1 to 3
Tl  TM-E15523-01 and 2Al U HF Channel 1: Terminals 5 to 7
0o M+: Input signal “+”
CHO CH1 M-: Input signal “-”
SO
Mo+ |s1 g M1+ -
SO g)
MO— o[ 10 ]g M1—
O
n.c. |g ][]+ n.c.
Channel 0: Terminals 1 to A3
1| TM-E15S26-A1 and 2Al U High Feature Channel 1: Terminals 5 to A7
oo M-+: Input signal “+”
CHo CH1 M-: Input signal “-”
SO
Mo+ |;100g M1+ -
SO g) .
Mo-  |or100g M- Terminals 4 and 8 can be
NS used for unneeded wires of
n. c. 41017 n.c. up to 30 VDC.
O
n. c. 4D DB n. c.
ASOa
AUX1 |, AUX1
ASOa
AUX1 |, AUX1
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Block Diagram
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Figure 12-8  Block Diagram of the 2Al U High Feature
Technical Specifications
Dimensions and Weight * Between the channels No
Dimensions Permissible potential
WxHXD (mm) 15 x 81 x 52 difference
Weight Approx. 40 g * Between the channels 140 VDC/100 VAC
Data for Specific Modules Insulation tested 500 VDC
Number of inputs 2 Current consumption
Length of cable * From load voltage L+ Max. 53 mA
® Shielded Max. 200 m Power dissipation of the Typ. 0.85 W

Voltages, Currents, Potentials

module

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 Yes
and PE

Status, Diagnostics

Diagnostic functions
* Group error

¢ Diagnostic functions
readable (wire break
diagnosis is not
supported on the
module.)

Red “SF” LED

Yes

DeviceNet ET 200S Distributed 1/0 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 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
- 2channels active 58.3 70 26
per module
® (Cycletimein ms
- 1 channel active per 75 90 30
module
- 2channels active 175 210 78
per module

® Resolution (including
overrange)

+10 V/ 15 bits +sign
+5 V/ 15 bits + sign
1to 5V/ 15 bits

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
Operational limit +0.1%
(entire temperature range

with reference to input

range; calibration enabled?)

Input range (rated
value)/input resistance

+10 V/min. 1 MQ
+5V/min. 1 MQ
1to 5 V/min. 1 MQ

* \oltage

35 V continuous,
75V for max. 1 ms

Permitted input voltage
(destruction limit)

Smoothing of the measured Yes, parameterizable
values in 4 steps by means of
digital filtering

Step Time constant

None 1 x cycle time
Weak 4 x cycle time
Medium 32 x cycle time

Strong 64 x cycle time

12-54

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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12.7 2Al 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 VACy,

Terminal Assignment

The following table indicates the terminal assignment of the 2Al U High Speed for the
different terminal modules:

Table 12-39 Terminal Assignment of the 2Al U High Speed

View Terminal Assignment Remarks
1 TM-E15S24-A1 and 2Al U High Speed Channel 0: Terminals 1 to A4
Channel 1: Terminals 5 to A8
00
CHO CH1 M+: Input signal “+”
SIS M-: Input signal “-”
Mo+ |05 M+ Mana: Ground of the module
QO
Mo- [2[010g Mq- \
OO |
Mana 3117 Mana '
L0 \
AUX1 (e.g. PE) [[J[Jg AUX1 (e.g. PE) - - -
AUX1 must be ap-
plied to PE.
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Table 12-39 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
M+: Input signal “+”
CHo CH1 . : «»
M-: Input signal “~
Mo, 1%85 My, -— Mana: Ground of the module
SO g)
Mo- | .00¢ Mi- Terminals 4 and 8 can be
ST used for unneeded wires of
Mana |3][17 Mana up to 30 VDC.
MW
n. c. 4 DB n. c.
Channel 0: Terminals 1 to 3
~r— TM-E15523-01 and 2AI U High Speed Channel 1: Terminals 5 to 7
0o M+: Input signal “+”
M-: Input signal “-”
CHo CH1 putsig
SIS Mana: Ground of the module
Mo+ |;J(14 M+ -
OO g>
Mo-  |00s Mi-
OO
Mana 3D D? Mana
Channel 0: Terminals 1 to A3
] TM-E15S26-A1 and 2Al U High Speed Channel 1: Terminals 5 to A7
oo M+: Input signal “+”
CHo CH1 M-: Input signal “-”
NN Mana: Ground of the module
“AO+ 1J0s My, - ana
NN @ .
Mo-  |l01[l¢ M- Terminals 4 and 8 can be
SQ used for unneeded wires of
Mana |310174 Mana up to 30 VDC.
N
n.c. |{1[Jg n.c.
A
AUX1 |, AUXT
A
AUX1 |, AUX1
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Block Diagram

MUX

o 1

0 2

o5

Mana

06

ET 200S X
backplane bus — |
(2] — -
3 interface mo- _HZ [\/* |
o dule :
c
(_5 1
o '
< 1
[
(v} 1
om |
24V |
L+
P1
P2 1M

Figure 12-9  Block Diagram of the 2Al U High Speed

Technical Specifications

Dimensions and Weight

Dimensions
W XxHxD (mm) 15x 81 x52
Weight Approx. 40 g

Data for Specific Modules

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

DeviceNet ET 200S Distributed 1/0 System
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Permissible potential diffe-
rence

* Between inputs and
Mana (Ucwm)

* Between Mana and the
central grounding point

(Uiso)
Insulation tested
Current consumption

* Power supply and load
voltage L+ (no load)

Power dissipation of the
module

100 VACp

75 VDC/60 VAC

500 VDC

Max. 35 mA

Typ. 0.8 W

Status, Diagnostics

Diagnostic functions

® Group error display Red “SF” LED
¢ Diagnostic information Possible?)
can be displayed
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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

Input ranges (rated
value)/input resistance

* \oltage

Maximum input voltage for

voltage input (destruction
limit)

+10 V/min. 100 kQ
+5 V/min. 100 kQ

+2.5 V/min. 100 kQ2
1 - 5V/min. 100 kQ

50 V continuous,
100 V for max. 1 ms
(pulse duty factor

+ 5 V/13 bits + sign 1:20)
+ 2.5 V/13 bits + sign Connection of the sensors

1 to 5 V/13 bits ® For measuring voltage  Possible
Suppression of Interference, Limits of Error Smoothing of the measured Yes, parameterizable
in 4 st means of
¢ Common mode >70dB values Idigitzliirl)tz:i):g
interference (Ugy) < 100
Vpp) Step Time constant
Crosstalk between the > 50 dB None 1 x cycle time
inputs Weak 64 x cycle time
Operational limit + 0.3% Medium 128 x cycle time
(entire temperature range Strong 512 x cycle time
with reference to input 1 -
) Parameter assignment error
range) o L
Violation of lower limit value
Basic error limit (operational +0.2% Violation of upper limit value
limit at 25 °C with reference Open circuit (only with 1 to 5 V)
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)
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12.8 2Al | 2WIRE Standard Analog Electronic Module
(6ES7134-4GB00-0AB0)

Order Number
6ES7134-4GB00-0AB0O

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 12-40 Terminal Assignment of the 2Al | 2WIRE Standard

View Terminal Assignment Remarks

Channel 0: Terminals 1 to A4

] TM-E15S24-A1 and 2Al | 2WIRE Standard
Channel 1: Terminals 5 to A8
oo

CHO CH1 M+: Input signal “+”
SIS M-: Input signal “-”
Mo+ )5 M1+ - - - Mana: Ground (of power
00 @ mA module)
MO— 2l 1 e M1— :
N \ ] ]
Mana |41007 Mana : Two-wire measuring
S, ‘ transducer is supplied by
AUX1 (e.g. PE) /:D (g AUX1 (e.g. PE) - - - - rr]eaqts of the measuring
AUX1 must be ap- cireutts.
plied to PE.
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Table 12-40 Terminal Assignment of the 2Al | 2WIRE Standard, continued

View Terminal Assignment Remarks
- Channel 0: Terminals 1 to 4
TM-E15S24-01 and 2Al | 2WIRE Standard Channel 1: Terminals 5 to 8

o= M+: Input signal “+”

CHo CH1 M-: Input signal “-”

QO M. -G

M M . ana: Ground (of power

or ‘ggs " module)

Mo-  |.000¢ My- Two-wire measuring

00 transducer is supplied by
Mana |4 10]4 Mana means of the measuring
QO circuits.

n-c | oogd "¢ Terminals 4 and 8 can be
used for unneeded wires of
up to 30 VDC.

™| TM-E15S23-01 and 2Al | 2WIRE Standard Channel 0: Terminals 1 to 3
Channel 1: Terminals 5 to 7
oo
CHO CH1 M+: Input signal “+”
SIS M-: Input signal “-”
Mo+ i)y Mi+ Mana: Ground (of power
QO @ module)
MO— o] s M1—
N . .

Mana L1007 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
i M+: Input signal “+”
CHo CH1 M-: Input signal “-”
OO M. -G
M M - ana: Ground (of power
or ‘ggs " module)
Mo-  |o000¢ My- Two-wire measuring
00 transducer is supplied by
Mana |4 1014 Mana means of the measuring
O circuits.
n.c. g Nn-C Terminals 4 and 8 can be
A used for unneeded wires of
AUXT (]| AUX1 up to 30 VDC.
A
AUX1 ;) AUX1
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Block Diagram
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Figure 12-10 Block Diagram of the 2Al | 2WIRE Standard
Technical Specifications
Dimensions and Weight Isolation
Dimensions 15x 81 x52 * Betweenthe channels  Yes
WxHXxD (mm) and backplane bus
Weight Approx. 40 g * Between the channels No
Data for Specific Modules and load voltage L+
[ ]
Number of nputs > Between the channels No
i VD
Length of cable Insulation tested 500 VDC
e Shiclded Max. 200 m Current consumption
° . A
Voltages, Currents, Potentials From load voltage L+ Max. 80 m
issipati Typ. 0.6 W
Rated load voltage L+ (from 24 VDC Power dissipation of the yp- 0.6
module
the power module)
- i
* Reverse polarity Yes Status, Diagnostics
protection Diagnostic functions
Power supply of the trans-  Yes ¢ Group error Red “SF” LED
mitters ¢ Diagnostic functions Yes
¢ Short-circuit protection  Yes, (destruction limit readable
35 mA per channel)
DeviceNet ET 200S Distributed 1/O System
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Analog Value Generation

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

® (Cycletimein ms

® Resolution (including
overrange)

Integrative

Yes

60 50
16.7 20
55 65

Number of active
channels per module
x conversion time

4 to 20 mA/13 bits

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)

+0.4%

+0.005%/K

+0.01%

+0.05%

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
interference
(peak interference
value < rated value of
input range)

Crosstalk between the in-
puts

Operational limit

(entire temperature range
with reference to input
range)

Min. 70 dB

Min. -50 dB

+0.6%

Input range (rated
value)/input resistance

® Current

Permitted input current
(destruction limit)

Load of the two-wire
measuring transducer

Smoothing of the measured
values

Step
None
Weak
Medium
Strong

4 to 20 mA/50 Q
40 mA

Max. 750Q2

Yes, parameterizable
in 4 steps by means of
digital filtering

Time constant

1 x cycle time

4 x cycle time

32 x cycle time

64 x cycle time

12-62

DeviceNet ET 200S Distributed 1/0 System

2810145-0004




Analog Electronic Modules

12.9 2Al | 2WIRE High Speed Analog Electronic Module
(6ES7134-4GB51-0AB0)

Order Number
B6ES7134-4GB51-0AB0

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

Terminal Assignment

The following table indicates the terminal assignment of the 2Al | 2WIRE High Speed
for the different terminal modules:

Table 12-41 Terminal Assignment of the 2Al | 2WIRE High Speed

View Terminal Assignment Remarks
1| TM-E15S24-A1 and 2Al | 2WIRE High Speed Channel 0: Terminals 1 to A4
Channel 1: Terminals 5 to A8
00
CHoO CH1 M+: Input signal “+”
SIS M-: Input signal “-”
Mo+ |sJ00s M+ * y Mana: Ground (of power
IS @ mA module)
Mo- |2[00e Mi- |
OO w . .
Mana o177 Mana ! Two-wire measuring
0 ! transducer is supplied by
AUX1 (e.g. PE) ;074 AUX1 (e.g. PE) - means of the measuring
ircuits.
AUX1 must be ap- cireutts
plied to PE.
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Table 12-41 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

o= M+: Input signal “+”

CHo CH1 M-: Input signal “-”

QO Mana: G

M M . ana: Ground (of power

or ‘ggs " 9 module)

Mo-  |.000¢ My- Two-wire measuring

00 transducer is supplied by
Mana |4 10]4 Mana means of the measuring
QO circuits.

n.c. 4100g 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
CHO CH1 M+: Input signal “+”
SIS M-: Input signal “-”
Mo+ i)y Mi+ Mana: Ground (of power
QO @ module)
MO— 2[1[]e M1—
N . .

Mana L1007 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
i M+: Input signal “+”
CHo CH1 M-: Input signal “-”
OO Mana: G
M M - ana: Ground (of power
or ‘ggs " 9 module)
Mo-  |o000¢ My- Two-wire measuring
00 transducer is supplied by
Mana |4 1014 Mana means of the measuring
O circuits.
n.c. |[][]Jg N-C. Terminals 4 and 8 can be
A used for unneeded wires of
AUXT s AUX1 up to 30 VDC.
A
AUX1 ;) AUX1
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Block Diagram

MUX i

02

o5

Mana

0 6

_03

o7

ET 200S .
backplane bus ~— |
2] 1 -
3 interface ’HZ l\/‘ |
o module .
[
(_6 [
o |
=< 1
O | 200 e e e e eeeae e
m L
m '
-T - L+ 24V
P1
P2 ™

Current limiting —

Figure 12-11 Block Diagram of the 2Al | 2WIRE High Speed

Technical Specifications

Dimensions and Weight

Dimensions WxHx D 15 x 81 x 52

(mm)

Weight Approx. 40 g
Data for Specific Modules

Number of inputs Yes

Length of cable

* Shielded Max. 200 m

Voltages, Currents, Potentials

Rated load voltage L+ (from 24 VDC
the power module)

* Reverse polarity Yes
protection

¢ Short-circuit protection

Isolation

®* Betweenchannelsand Yes
backplane bus

* Between channels and
load voltage L+

* Between the channels

Permissible potential
difference

* Between Mpana and
Minternal (UISO)

Insulation tested with

Current consumption

* Power supply and load
voltage L+ (no load)

Power dissipation of the
module

No

No

75 VDC, 60 VAC

500 VDC

Max. 35 mA1

Typ. 0.8 W

Yes, (destruction limit
35 mA per channel)

DeviceNet ET 200S Distributed 1/0 System
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Status, Diagnostics

Data for Selecting a Sensor

Diagnostic functions
Red “SF” LED

Possible?

* Group error display

¢ Diagnostic functions
readable

Analog Value Generation

Instantaneous value
encoding

Measuring principle

Cycle time/resolution:

® Conversion time in ms 0.1
(per channel)

¢ Cycle timein ms (per 1
module)

4 to 20 mA/13 bits
0 to 20 mA/13 bits

® Resolution (including
overrange)

Suppression of Interference, Limits of Error

Crosstalk between the >50dB
inputs
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

Input range (rated
value/input resistance)

4 t0 20 mA/50 Q
0to 20 mA/50 Q

® Current

Connection of the sensors

* Forcurrent 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)
Smoothing of the measured Yes, parameterizable
values in 4 steps by means of
digital filtering
Step Time constant
None 1 x cycle time
Weak 64 x cycle time
Medium 128 x cycle time
Strong 512 x cycle time

range)
Sensor Power Supply Outputs
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

12-66

Without sensor supply voltage
Parameter assignment error
Violation of lower limit value
Violation of upper limit value

Open circuit (only with 4 to 20 mA)

DeviceNet ET 200S Distributed 1/0 System
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12.10 2Al | 4WIRE Standard Analog Electronic Module
(6ES7134-4GB10-0AB0)

Order Number
B6ES7134-4GB10-0AB0

Features
* 2 inputs for measuring current
* Input ranges:
- = 20 mA, resolution 13 bits + sign
- 41020 mA, resolution 13 bits

* Permitted common-mode voltage 2 VACy,

DeviceNet ET 200S Distributed 1/0 System
2810145-0004 12-67
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Terminal Assignment
The following table indicates the terminal assignment of the 2Al | 4WIRE Standard for

the different terminal modules:

Table 12-42 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 Ss My, - 24 VDC: Power supply for
S @ ¢ four-wire measuring
Mo- J100e Mye transducer
SIS Mana: Ground (of power
24VDC |y, 24VDC module)
M OO
M
e 11l ana 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 .
4 conductors M+: Input signal “+”
CHo CH1 _ s
M-: Input signal “~
Mo. 1% Ss My, - 24 VDC: Power supply for
S @ ° four-wire measuring
Mo- J100e My- transducer
SN Mana: Ground (of power
24VDC |y, 24VDC module)
OO
Mana |/ [1g Mana E , .
SO our-wire measuring
AUXA1 AD DA AUXA1 transducer is supplied by
¢ . means of the module.
ASHOA
AUX1 L, AUXY

12-68
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Block Diagram

, 0 1
! MUX I:] oo
ET 200S !
o || backplane bus | [ | R
3 interface mo- —|slz..l< | | ADC | D 05
icé dule : 06
o I
g
[&] I
© |
m 1
24V |
P4 L+ : Mana
P2 ™ : e
- Current - :73
limit
24

Figure 12-12 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

* Between the channels Yes
and backplane bus

* Between the channels No

Data for Specific Modules

and load voltage L+

Number of inputs 2
Length of cable
* Shielded Max. 200 m

* Between the channels No
Insulation tested 500 VDC

Current consumption

Voltages, Currents, Potentials

* From load voltage L+ Max. 30 mA

Rated load voltage L+ (from 24 VDC
the power module)

® Reverse polarity Yes
protection
Power supply of the trans-  Yes
mitters
¢ Short-circuit protection  Yes, 60 mA (for both

channels)

Power dissipation of the Typ. 0.6 W
module

Status, Diagnostics

Diagnostic functions

DeviceNet ET 200S Distributed 1/0 System
2810145-0004

* Group error Red “SF” LED
¢ Diagnostic functions Yes
readable
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Analog Value Deneration

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

Cycle time in ms

Resolution (including
overrange)

Integrative

Yes

60 50
16.7 20
55 65

Number of active
channels per module
x conversion time

= 20 mA/13 bits + sign
4 to 20 mA/13 bits

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)

+0.6%

+0.4%

+0.005%/K

+0.01%

+0.05%

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
interference

(peak interference
value < rated value of
input range)

Crosstalk between the in-
puts

Min. 70 dB

Min. -50 dB

12-70

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, parameterizable
in 4 steps by means of
digital filtering

Time constant

1 x cycle time

4 x cycle time

32 x cycle time

64 x cycle time

DeviceNet ET 200S Distributed 1/0 System
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12.11  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
- 41020 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 12-43 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
o 4 conductors er :Ilnplit S.'gna:l“ +
-: Input signal “-
CHo SIS CH1 Four-wire measuring transducer
Mo: |s\00s M1+ . 24 \VDC+: Power supply for
MW @ o four-wire measuring transducer
Mo- -0 M- 24 VDC-: Return circuit for
24 VDC+ 3% S7 24 VDC+ measuring transducer supply
SQ It is possible to supply four-wire
24VDC- |, [g 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.

DeviceNet ET 200S Distributed 1/0 System
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Table 12-43 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

T

oo

NN
100s
NI
2l ][ e
NN
107
NN
410s

(Alternative terminal assignment for 2WIRE)

2 conductors

CH1 Two-wire measuring transducer
M1, -

. ()

24 VDC+

24 VDC-

Channel 0: Terminals 1 to 4
Channel 1: Terminals 5 to 8

M+ : Input signal “-”
M- : Connect to 24 VDC-

“w, 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

4 conductors

CH1 Four-wire measuring transducer
My, REEP=N

M, _ @ I

24 VDC+

24 VDC-

AUX1

AUX1

Channel 0: Terminals 1 to A3
Channel 1: Terminals 5 to A7

“w, 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.

12-72
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Table 12-43 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)
oo M+ : Input signal “-”
CH CH1 2 conductors M- : Connect to 24 VDC-
0 55 Two-wire measuring transducer
Mo. |15 M1+ ’ 24 VDC+: Input signal“+”
SIS Two-wire measuring
Mo- [o[1[ g Mi- @ transducers are supplied by
S means of the measuring
24 VDC+ % g7 24 VDC+ circuits.
24VDC- |, Cg 24 VDC- Mixing two-wire and four-wire
) measuring transducers is
A A .
AUX1 |0 (s AUX1 permitted.
ASHOA To support isolation between
AUX1 3, AUXT the channels, use an external

supply to feed one of the
measuring transducers.

Block Diagram

. o 1
: MUX Ij °
ET 200S ! ) 2
backplane bus > | [ |
§ | interface _HZ"( | | ADC | i 0"
o module ' D
c ! i ©6
(_“ 1
Q_ 1
g
o 1
m 1
m '
| M
24V __, ANA
P1 L+
P2 1M -

Figure 12-13 Block Diagram of the 2Al | 2/4WIRE High Feature
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Technical Specifications

Dimensions and Weight

Status, Diagnostics

Dimensions WxHXxD 15x 81 x52 Diagnostic functions
(mm) ¢ Group error Red “SF” LED
Weight Approx. 40 g ¢ Diagnostic functions Yes
Data for Specific Modules readable
Number of inputs 2 Analog Value Generation

Length of cable
¢ Shielded

Max. 200 m

Voltages, Currents, Potentials

the power module)

transmitters

¢ Short-circuit protection

module

Rated load voltage L+ (from 24 VDC

® Reverse polarity Yes
protection
Power supply of the Yes

Yes, 60 mA (for both
channels)

Isolation
* Betweenthe channels  Yes
and backplane bus
* Betweenthe channels  Yes
and load voltage L+
* Betweenthe 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

Measuring principle Integrative
Integration and cycle

time/resolution per channel:

¢ Integration time Yes

parameterizable

* Interference frequency 60
suppression in Hz

® Integration time in 16.67

milliseconds
® Conversion time in ms

- 1 channel active per 25
module

- 2 channels active 58.3

per module
¢ (Cycletimein ms

- 1 channel active per 75
module

- 2 channels active 175
per module

® Resolution (including
overrange)

50

20

30

70

90

210

No

7.5

10

26

30

78

+20 mA/15 bits + sign
4 to 20 mA/15 bits

12-74
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Suppression of Interference, Limits of Error

Data for Selecting a Sensor

Interference frequency
suppression for
f=nx(f1£0.5%),

(f1 = interference

frequency)

¢ Common-mode Min. 100 dB
interference (Upp)

® Series-mode Min. 90 dB
interference

(peak interference
value < rated value of
input range)

Crosstalk between the Min. -100 dB
inputs
Operational limit!) (entire +0.1%

temperature range with
reference to input range)

Basic error limit?) +0.05%
(operational limit at 25°C

with reference to input

range)

Temperature error (with +0.003%/K
reference to the input
range)

Linearity error (with +0.03%
reference to the input
range)

Repeatability +0.01%
(in steady state at 25 °C

with reference to input

range)

Input range (rated
value)/input resistance

* Current +20 mA/50Q2
4 to 20 mA/50 Q

Permitted input current 40 mA (on a single
(destruction limit) channel)
Load of the two-wire Max. 750Q2

measuring transducer

Smoothing of the measured Yes, parameterizable
values in 4 steps by means of
digital filtering
Step Time constant
None 1 x cycle time
Weak 4 x cycle time
Medium 32 x cycle time
Strong 64 x cycle time

DeviceNet ET 200S Distributed 1/0 System
2810145-0004

1) Run-time calibration can be enabled at module
parameter assignment to periodically adjust for
the offset voltage drift of the A/D converter.
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.
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12.12 2Al | 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:
- 41020 mA, resolution 13 bits
- 0to 20 mA, resolution 13 bits
- +20 mA, resolution 13 bits + sign

Terminal Assignment

The following table indicates the terminal assignment of the 2Al | 4WIRE High Speed
for the terminal module.

Table 12-44 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
0g

4 conductors M+: Input signal “+”
CHO CH1 . H Ko
M-: Input signal “-

Mo 1% Ss M1, - 24 VDC: Power supply for

SIS @ 5 four-wire measuring
Mo-  |a10g My- transducer

NMIW Mana: Ground (of power

24VDC |y, 24VDC module)
OO

Mana g Mana

Four-wire measuring
transducer is supplied by
means of the module.

DeviceNet ET 200S Distributed 1/0 System
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Table 12-44 Terminal Assignment of the 2Al | 4WIRE High Speed, continued

View Terminal Assignment Remarks

Channel 0: Terminals 1 to A3

71 TM-E15S26-A1 and 2Al | 4WIRE High Speed Channel 1: Terminals 5 to A7
o M+: 1 |
4 conductors +: Input signal “+”
CHo CH1 M-: Input signal “-”
Mo. 1% SS My, - 24 VDC: Power supply for
0Q @ ¢ four-wire measuring
Mo-  |o010g Mi- transducer
SIW Mana: Ground (of power
24VDC |44 24 VDC module)
M NN "
e ‘gga ana Four-wire measuring
AUXA :\D D: AUXA transducer is supplied by
means of the module.
ACSHOA
AUX1 |,o,) AUX1

Block Diagram

. o 1
' MUX Ij
| ; © 2
ET 200S .
o || backplane bus = .
a interface _HZ Il\/* ADC D °°
% module \ + 06
S |
e
O | e e e e '
© '
om '
il 24V
P1 L+ Mana
P2 1M
Current limiting l_g ;
Iy

Figure 12-14 Block Diagram of the 2Al | 4WIRE High Speed
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Technical Specifications

Dimensions and Weight

Analog Value Generation

Dimensions WxHxD 15 x 81 x 52

(mm)

Weight Approx. 40 g
Data for Specific Modules

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

®* Betweenchannelsand Yes
backplane bus

* Betweenchannelsand No
load voltage L+

* Between the channels No

Permissible potential
difference

* Between Mpana and
Mintemal (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

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 bit

0 to 20 mA/13 bit
+20 mA/13 bits + sign

Suppression of Interference, Limits of Error

75 VDC, 60 VAC

Crosstalk between the in-
puts

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%

Status, Diagnostics

Diagnostic functions
® Group error display

¢ Diagnostic information Possible?)

readable

Red “SF” LED

12-78
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Sensor Power Supply Outputs

Number of outputs 2
Output voltage
* With load L+ (-2.5V)
Output current
¢ Rated value 90 mA
(both channels)

0 mA to 90 mA
Yes, electronic

* Permitted range
Short-circuit protection

Data for Selecting a Sensor

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. 670Q2
measuring transducer

Maximum input current for 60 mA
current input (destruction

limit)

Smoothing of the measured Yes, parameterizable

values

in 4 steps by means of
digital filtering
Step Time constant
None 1 x cycle time
Weak 64 x cycle time
Medium 128 x cycle time
Strong 512 x cycle time

DeviceNet ET 200S Distributed 1/0 System
2810145-0004

1) Without sensor supply voltage

2) Parameter assignment error
Violation of lower limit value
Violation of upper limit value
Open circuit (only with 4 to 20 mA)
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12.13 2Al RTD Standard Analog Electronic Module
(6ES7134-4JB50-0AB0)

Order Number
B6ES7134-4JB50-0AB0O

Features
* 2 inputs for resistance thermometers or resistance measurement
* Input ranges:
- Resistance thermometers: Pt100, Ni100; resolution 15 bits + sign
- Resistance measurement: 150 Q, 300 €2, 600 €2; 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.

DeviceNet ET 200S Distributed 1/0 System
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The following table indicates the terminal assignment of the 2Al RTD Standard on the
terminal module.

Table 12-45 Terminal Assignment of the 2Al RTD Standard

View Terminal Assignment Remarks
~+| TM-E15S24-01 and 2Al RTD Standard Channel 0: Terminals 1 to 4
Channel 1: Terminals 5 to 8
00
M+: Measuring line (positive)
CHoO CH1
55 2 conductors 3 conductors 4 conductors Ig: Constant-current line
Mo- |, Os My, -— - - (negative)
M QO M M-: Measuring line (negative)
0-lo11g  Mi- Ic4: Constant-current line
lcos i lo1s (positive)
QO -
lco- |, Og lot-
—/|  TM-E15526-A1 and 2Al RTD Standard Channel 0: Terminals 1 to A3
Channel 1: Terminals 5 to A7
00
M+: Measuring line (positive)
CHoO CH1
55 2 conductors 3 conductors 4 conductors Ig.: Constant-current line
Mo |\ M1+ - - (negative)
M QO M M-: Measuring line (negative)
0-lo1g Mi- Ic,: Constant-current line
lcos O lo1s (positive)
OO -
lco- |, Og lot-
AS-On
AUX1 || AUX1
AC-On
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.

DeviceNet ET 200S Distributed 1/0 System
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Block Diagram

l O 1
' MUX
| 0 2
ET 200S X
|| backplane bus - | [ |
(2] -
3 interface mo- _HZ .< I | ADC | 05
) dule . 06
(_5 1
o '
< 1
[&]
© |
om |
24V | M
L+ . ANA 03
P1 —~Q)—MUX o7
P2 M : 1 1_8 g
Figure 12-15 Block Diagram of the 2Al RTD Standard
Technical Specifications
Dimensions and Weight Isolation
Dimensions WxHxD 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+

. | N
Number of nputs > Between the channels o]

Length of cable Permissible potential diffe-

rence

* Shielded Max. 200 m * Between Mayaandthe 75 VDC/60 VAC
Voltages, Currents, Potentials central grounding point
u
Rated load voltage L+ (from 24 VDC (Uiso)
the power module) Insulation tested 500 VDC
® Reverse polarity Yes Current consumption
protection * From load voltage L+ Max. 30 mA

Power supply of the trans-  Yes

mitters Power dissipation of the Typ. 0.6 W

module

¢ Constant-current supply Approx. 1.5 mA
for resistance-type
sensors

¢ Short-circuit protection  Yes

DeviceNet ET 200S Distributed 1/0 System
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Status, Diagnostics

Diagnostic functions
* Group error

¢ Diagnostic functions
readable

Red “SF” LED

Yes

Analog Value Generation

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

® (Cycletimein ms

® 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€/14 bits/

300€2, 600L/15 bits

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)

+0.4%

+0.005%/K

+0.01%

+0.05%

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
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)

Min. 90 dB

Min. 70 dB

Min. -50 dB

+0.6%

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 Tg

Yes

Yes, parameters can
be assigned for Pt100,
Ni100

Yes, parameterizable
in 4 steps by means of
digital filtering

Time constant

1 x cycle time

4 x cycle time

32 x cycle time

64 x cycle time

DeviceNet ET 200S Distributed 1/0 System
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12.14

2Al RTD High Feature Analog Electronic Module
(6ES7134-4NB50-0AB0)

Order Number
B6ES7134-4NB50-0AB0O

Features

12-84

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: 150Q; 300Q2; 600L2; 300022; 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

Isolated 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 does not have to be changed. Only the new functions of the 2Al
RTD High Feature cannot be parameterized in this instance.

DeviceNet ET 200S Distributed 1/0 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 12-46 Terminal Assignment of the 2Al RTD High Feature

View Terminal Assignment Remarks
TM-E15523-01 and 2AI RTD High Feature Channel 0: Terminals 1 to 3
Channel 1: Terminals 5to 7
oo
M+: Measuring line (positive)
CHoO CH1
55 2 conductors 3 conductors M-: Measuring line (negative)
Mo, 0s Ms, Ic,: Constant-current line
QO (positive)
Mo- .00 M-
loor | 29
COo+ 107 Ci+

~—(] TM-E15S24-A1 and 2Al RTD High Feature Channel 0: Terminals 1 to A4
Channel 1: Terminals 5 to A8

00
CHoO CH1 M+: Measuring line (positive)

2 conductors 3 conductors

M-: Measuring line (negative)

M0+ 00 M1+ DA I — H
1105 Ic4: Constant-current line
QO (positive)

Mo- 2106 M.
W

| |
Co+ L1007 Ci+

AUt WOOL Auxi
g PE) 48 (eg PE)

DeviceNet ET 200S Distributed 1/0 System
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Table 12-46 Terminal Assignment of the 2Al RTD High Feature, continued

View Terminal Assignment Remarks
TM-E15524-01 and 2AI RTD High Feature Channel 0: Terminals 1o 4
Channel 1: Terminals 5 to 8
00
M+: Measuring line (positive)
CHoO H1
55 c 2 conductors 3 conductors 4 conductors Ic.: Constant-current line
Mo+ |, oy Mi+ - -~ (negative)
Mo SN M M-: Measuring line (negative)
T leLJ0e M- Ic,: Constant-current line
| OO (positive)
Co+ L1007 C1+
QO -
lco- |, Og lot-
|  TM-E15526-A1 and 2AI RTD High Feature Channel 0: Terminals 1 to A3
Channel 1: Terminals 5 to A7
00
M+: Measuring line (positive)
CHoO H1
55 c 2 conductors 3 conductors 4 conductors Ic.: Constant-current line
Mo |\ M1+ - - (negative)
Mo SN M M-: Measuring line (negative)
T 120 M- Ic,: Constant-current line
| S (positive)
Co+ L1017 C1+
OO -
lco- |, Og lot-
AS-On
AUX1 |, AUX1
AC-On
AUX1 ;) AUX1

12-86
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Block Diagram

l O 1
' MUX
| 0 2
ET 200S !
|| backplane bus o |
§ interface mo- —|slz..< ADC | 05
© dule X 06
© '
o '
=< 1
[&]
© |
om |
L+ 24V : MANA o 3
P1 MUX o7
P2 i S 34
Figure 12-16 Block Diagram of the 2Al RTD High Feature
Technical Specifications
Dimensions and Weight Isolation
Dimensions WxHxD 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+
[ ]
Number of Inputs > Between the channels No
Permissible potential diffe-
Length of cable rence
* Shielded Max. 200 m * Between Mayaandthe 75 VDC/60 VAC
Voltages, Currents, Potentials central grounding point
u
Rated load voltage L+ (from 24 VDC (Uiso)
the power module) Insulation tested 500 VDC
® Reverse polarity Yes Current consumption
protection * From load voltage L+ Max. 30 mA
Power supply of the trans-  Yes Power dissipation of the Typ. 0.6 W

mitters

for resistance-type
sensors

¢ Short-circuit protection  Yes

¢ Constant-current supply Approx. 1.25 mA

module

DeviceNet ET 200S Distributed 1/0 System
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Status, Diagnostics

Suppression of Interference, Limits of Error

Diagnostic functions
* Group error

¢ Diagnostic functions
readable

Red “SF” LED

Yes

Analog Value Generation

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

® (Cycletimein 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; 30009; /
15 bits

PTCY /1 bit

12-88

Interference voltage sup-
pression for
f=nx(f1+£1%),

(f1 = interference fre-
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

e Cul0

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

e Cul0

Temperature error (with re-
ference to the input range)

Linearity error (with refe-
rence to the input range)

Min. 90 dB

Min. 70 dB

Min. -50 dB

+0.1%
+1.0K

+0.25K

+04 K

+1.5K

+0.05%
+0.6 K

+0.13K

+0.2K

+1.0K

+0.0009%/K

+0.01%

DeviceNet ET 200S Distributed 1/0 System
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Repeatability +0.05%
(in steady state at 25°C
with reference to input

range)

Data for Selecting a Sensor

Input range (rated
value)/input resistance

150 Q/min. 10 MQ
300 &/min. 10 MQ
600 ©/min. 10 MQ
300022/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. 10M€Q
Cu10/min. 10MQ

* Resistance-type sensor

* Resistance
thermometer

Use of Cul10 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, parameterizable
for Ptxxx, Nixxx

Yes, parameterizable
in 4 steps by means of
digital filtering

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.

e 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 Cu10:
* The sum of the cable resistance and measurement resistance must not exceed

31Q.

* The cable must have a resistance of no more than 8Q 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.

DeviceNet ET 200S Distributed 1/0 System
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Use of PTC Resistors

12-90

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:

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.

Sensor data for the PTC resistor:

Feature Technical
Specifications

Remarks

Switching points On/reset Measured resistance < response
Max. 750 Q threshold
® bit 0 =“0” (in the PII)
Off Temperature increase

From 1650%2 to 400022

Measured resistance > response
threshold

® bit0="1"(in the PII)

On/reset
From 16502 to 750Q2

Temperature decrease

Measured resistance < response
threshold

*  bit0 = “0” (in the PII)

(TNF-5) °C Max. 550Q
(TNF+5) °C Min. 1330Q
(TNF+15) °C Min. 4000Q

Measuring voltage Max. 7.5V
Voltage on the PTC

TNF= rated operating temperature

DeviceNet ET 200S Distributed 1/0 System
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* Assignment in DeviceNet Memory

76 543 210
Bx  [o] o] o oo oo ]

0: measured resistance < response threshold

1: measured resistance > response threshold

7654321 0
Bx+1 [o] ol o o] of o o]0]

* 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.

DeviceNet ET 200S Distributed 1/0 System
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12.15 2AI TC Standard Analog Electronic Module
(6ES7134-4JB00-0AB0)

Order Number
6ES7134-4JB00-0AB0O

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 VAC,,

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 12.5).

Table 12-47 Terminal Assignment of the 2Al TC Standard

AUX1 must be applied to PE.

View Terminal Assignment Remarks
— TM-E15824-A1 and 2AI TC Standard Channel 0: Terminals 1 to A4
"E15524-A1 an tandar Channel 1: Terminals 5 to A8
00
CHO CH1 M+: Measuring line (positive)
NS M-: Measuring line (negative)
Mo+ i)y Mi+ Mana: Ground of the module
OO
MO— 2l 1 e My
OO
Mana 3 117 Mana
S
AUX1 (e.g. PE) 77018 AUXI (e.g. PE) -

12-92
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Table 12-47 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
oo - .
M+: Measuring line (positive)
CHO CH1 M-: Measuring line (negative)
Mo 18%5 My, . Mana: Ground of the module
OO
Mo- (¢ Mi- Terminals 4 and 8 can be
QO used for unneeded wires of
Mana A1 ]7 Mana up to 30 VDC.
NN
n. c. 4108 n. c.
Channel 0: Terminals 1 to 3
I TM-E15823-01 and 2AI TC Standard Channel 1: Terminals S to 7
00 M+: Measuring line (positive)
M-: Measuring line (negative)
CHoO CH1
SIS Mana: Ground of the module
Mo+ |, Mis
N
MO— 2104 My
OO
Mana 3D 4 Mana
Channel 0: Terminals 1 to A3
] TM-E15S26-A1 and 2Al TC Standard Channel 1: Terminals 5 to A7
oo - .
M+: Measuring line (positive)
CHO CH1 M-: Measuring line (negative)
Mo 1885 My, . Mana: Ground of the module
N
Mo- [, M- Terminals 4 and 8 can be
N used for unneeded wires of
Mana 17 Mana up to 30 VDC.
N
n.c. |4 N-C
A
AUX1 || AUXI1
AS-On
AUX1 ;| AUXT

DeviceNet ET 200S Distributed 1/0 System
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Block Diagram

! o 1
' MUX
1 O 2
ET 200S !
|| backplane bus | | |
) interface mo- _HZ*II\/L | | ADC | o5
g dule . o6
[ |
© \
Q- 1
i
: ' ]
m 1
® 24V |
P1 L+ 1 MANA
P2 1M |_Z 3
! 7

Figure 12-17 Block Diagram of the 2AlI TC Standard

Technical Specifications

Dimensions and Weight

Dimensions
W XxHxD (mm) 15x 81 x52
Weight Approx. 40 g

Data for Specific Modules

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

* Betweenthe channels  Yes
and 24 V supply voltage
Permissible potential diffe-
rence
* Between Mana and the 75 VDC/60 VAC
central grounding point
(Uiso)
* Between inputs and 2VACp,
Mana (Ucwm)
Insulation tested 500 VDC
Current consumption
* From load voltage L+ Max. 30 mA
Power dissipation of the Typ. 0.6 W
module
Status, Diagnostics
Diagnostic functions
* Group error Red “SF” LED
¢ Diagnostic functions Yes
readable

12-94
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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

® (Cycletimein ms

® Resolution (including
overrange)

Integrative

Yes

60 50
16.7 20
55 65
20 20

Number of active
channels per module
X conversion time

15 bits plus sign

Linearity error (with refe-
rence to the input range)

Repeatability

(in steady state at 25°C
with reference to input
range)

+0.01%

+0.05%

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
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) 1

Basic error limit (operational
limit at 25°C with reference
to input range) 1)

Temperature error (with re-
ference to the input range)

Min. 90 dB

Min. 70 dB

Min. -50 dB

+0.6%

+0.4%

+0.005%/K

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

* External compensation
by means of
temperature value
obtained at an analog
module of the same
ET 200S station

Smoothing of the measured
values

Step
None
Weak
Medium
Strong

+80 mV/min. 1 MQ
Type E,N,J, K, L, S,
R, B, T/min. 1 MQ

+10V, continuous

Possible

Yes, parameterizable
fortype E, N, J, K, L,
S, R, B, Tto IEC 584

Not possible

Possible, one external
compensating box per
channel

Yes

Yes, parameterizable
in 4 steps by means of
digital filtering

Time constant

1 x cycle time

4 x cycle time

32 x cycle time

64 x cycle time

DeviceNet ET 200S Distributed 1/0 System
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1) Fortype 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 specifications
on the error limits of the 2AI TC

The accuracy of the thermal resistor (Pt100) used for
compensation must be taken into account.*

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

12-96
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12.16 2Al TC High Feature Analog Electronic Module
(6ES7134-4NB00-0ABO0)

Order Number
B6ES7134-4NB00-0ABO

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 12.5).

Table 12-48 Terminal Assignment of the 2Al TC High Feature

View Terminal Assignment Remarks

Channel 0: Terminals 1 to 2

|| TM-E15S24-AT and 2AI TC High Feature Channel 1: Terminals 5 to 6
oo M+: Measuring line (positive)
CHO CH1 M-: Measuring line (negative)
00
Mo+ 1D Ds M1+ -
00

Mo- |25 le M4

DeviceNet ET 200S Distributed 1/0 System
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Block Diagram

, 0 1
' MUX
1 re) 2
ET 200S X
|| backplane bus _‘ ~r | 05
4] interface mo- S‘Z*[\/* | ADC
8 dule : 06
o
c 1
© \
o I
i
o 1
© |
@ 24V |
P1 L+ : Mana Internal
P2 refe-
M 5V rence
junction

TM-E15S24-AT

Figure 12-18 Block Diagram of the 2Al TC High Feature

Technical Specifications

Dimensions and Weight

Dimensions WxHx D 15 x 81 x 52

(mm)

Weight Approx. 40 g
Data for Specific Modules

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

12-98

* Between the channels
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

Yes

75 VDC/60 VAC

140 VDC/100 VAC

500 VDC

Max. 30 mA
Typ. 0.6 W

Status, Diagnostics

Diagnostic functions
* Group error

¢ Diagnostic functions
readable

Red “SF” LED

Yes

DeviceNet ET 200S Distributed 1/0 System
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Analog Value Generation

Measuring principle Integrative

Integration time/conversion
time/resolution per channel:

¢ Integration time Yes
parameterizable

* Interference frequency 60
suppression in Hz

¢ Integration time in 16.7
milliseconds

* Basic conversion time 66
including Integration
time in milliseconds

* Additional conversion 5
time for wire break
check diagnosis in ms

® (Cycletimein ms Number of active

® Resolution (including 15 bits plus sign
overrange)

50

20

80

channels per module
X conversion time

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 Min. 70 dB
interference

(peak interference
value < rated value of
input range)

Crosstalk between the in- Min. -50 dB
puts

Operational limit for +0.1%
+80 mV (in the entire tem-

perature range with refe-

rence to the input range)

DeviceNet ET 200S Distributed 1/0 System
2810145-0004

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)V

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%

+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

Types E, N, J, K, L, S,
R,B, T, C/
min. 1 MQ

+ 20V, continuous

Possible

Yes, parameterizable
fortypes E, N, J, K, L,
S,R,B, T,Cto

IEC 584

Possible with
TM-E15S24-AT
TM-E15C24-AT

Possible, one external
compensating box per
channel

Smoothing of the measured Yes, parameterizable

values in 4 steps by means of
digital filtering
Step Time constant

None

Weak

Medium

Strong

1 x cycle time
4 x cycle time
32 x cycle time
64 x cycle time

12-100

1) The specified error limits apply as of the following

temperatures:

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 thermocouple type C: £6 K
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Compensation of Thermocouples with a Compensating Box

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.

Internal Compensation with TM-E 15S24-AT or TM-E15C24-AT

Factors Affecting the Accuracy of the Temperature Measurement

Rules on using internal
temperature compensation

The connected channel with internal compensation must
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 specifications
for the error limits of the 2AI TC
High Feature

The station must be in a static state* to ensure that the
specified accuracy is achieved.

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!)

DeviceNet ET 200S Distributed 1/0 System
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12.17 2AO0 U Standard Analog Electronic Module
(6ES7135-4FB00-0ABO0)

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+

DeviceNet ET 200S Distributed 1/0 System
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Terminal Assignment

The following table indicates the terminal assignment of the 2A0 U Standard for the
terminal module:

Table 12-49 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
ot QV: Analog output voltage
CHo | | CHi 2 conductors 4 conductors S+: Detector line (positive)
Qv 1885 Qv,4 - Mana: Ground of the module
QQ S-: Detector line (negative)
So+ |y [1g ST+ ‘ku
Mana oo M - I A—
7 ana
OO
So- | [1[g St- - -~
Channel 0: Terminals 1 to A3
—| TM-E15S26-A1 and 2A0 U Standard Channel 1: Terminals 5 to A7
ot QV: Analog output voltage
CHo CH1 2 conductors 4 conductors S+: Detector line (positive)
Qv SS Qv,4 - Mana: Ground of the module
1@ @5 S-: Detector line (negative)
So+ |y 1[1g ST+ ‘ku
Mana oo M - I A—
d 107 ana
OO
So-  |[1[g Sit- - -~
AS-Oa
AUX1 | s AUX1
AS-Oa
AUX1  L,| AUX1
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Block Diagram

01
0 2
Mana
ET 200S ° s
|_| backplane bus
a interface mo- 05
Q dule 06
[}
S M
E pMana
8 °8
m
P2 M
Figure 12-19 Block Diagram of the 2A0 U Standard
Technical Specifications
Dimensions and Weight Permissible potential diffe-
Dimensions rence
WxHXxD (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 Insulation tested 500 VDC
Number of outputs 2 .
Current consumption
Length of cable
. * From load voltage L+ Max. 130 mA
® Shielded Max. 200 m L
- Power dissipation of the Max. 2 W
Voltages, Currents, Potentials module
Rated load voltage L+ (from 24 VDC Status, Diagnostics
the power module) - - -
R larit v Diagnostic functions
* Reverse polarity es I
protection ¢ Group error Red “SF” LED
Isolation ¢ Diagnostic functions Yes

* Between the channels Yes
and backplane bus

* Between the channels Yes
and load voltage L+

* Between the channels No

readable

12-104

DeviceNet ET 200S Distributed 1/0 System

2810145-0004




Analog Electronic Modules

Analog Value Generation

Data for Selecting an Actuator

Resolution (including over-
range)

Cycle time

Settling time

® For resistive load

* For capacitive load

® Forinductive load

Substitute value paramete-
rizable

+ 10 V/13 bits + sign
1 to 5 V/12 bits
Max. 1.5 ms

0.1 ms
0.5 ms
0.5 ms
Yes

Suppression of Interference, Limits of Error

Crosstalk between the out-
puts

Operational limit (in the en-
tire temperature range, with
reference to the output
range)

Basic error limit (operational
limit at 25 °C with reference
to output range)

Temperature error (with re-
ference to the output range)

Linearity error (with refe-
rence to the output range)

Repeatability

(in steady state at 25 °C
with reference to output
range)

Output ripple (with refe-
rence to output range,
bandwidth 0 to 50 kHz)

min. -40dB

+0.4%

+0.2%

+0.01%/K

+0.02%

+0.05%

+0.02%

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

* \Voltage at the outputs to Max. 15 V continuous;

MaNA 75V formax.1s
(pulse duty factor
1:20)
® Current Max. DC 50 mA
Connection of actuators
* Two-conductor Possible, without
connection compensation of the
line resistances
* Four-conductor Yes
connection

DeviceNet ET 200S Distributed 1/0 System
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12.18 2AO0 U High Feature Analog Electronic Module
(6ES7135-4LB01-0AB0)

Order Number
B6ES7135-4LB01-0ABO

Features
* 2 outputs for voltage output
* Output range:
- =10V, resolution 15 bits + sign
- 1to 5V, resolution 14 bits

* Isolated from the load voltage L+

Terminal Assignment

The following table indicates the terminal assignment of the 2A0 U High Feature for
the terminal module:

Table 12-50 Terminal Assignment of the 2A0 U High Feature

View Terminal Assignment Remarks
. Channel 0: Terminals 1 to 4
—| TM-E15S24-01 and 2A0 U High Feature Channel 1: Terminals 5 to 8
00
QV: Analog output voltage
CHo CH1 2 conductors 4 conductors S+: Detector line (positive)
Qv 1%%5 Qv,4 - Mana: Ground of the module
QS S-: Detector line (negative)
So+ 2006 S1+ ‘kD
OO
Mana ‘minl Mana -~ -~
OO
So- 100 Si- - -

DeviceNet ET 200S Distributed 1/0 System
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Table 12-50 Terminal Assignment of the 2A0 U High Feature, continued

View Terminal Assignment Remarks
Channel 0: Terminals 1 to A3
I TM-E15S26-A1 and 2A0 U High Feature Channel 1: Terminals 5 to A7
00
QV: Analog output voltage
CHo CH1 2 conductors 4 conductors S+: Detector line (positive)
Qv 1%85 QVv,4 - Mana: Ground of the module
SIS S-: Detector line (negative)
So+ 0 S1+ -
o0 [l
Mana 1007 Mana - -
OO
So- |lO0g St- = =
AC-Oa
AUX1 | s AUX1
A
AUX1 L, AUX1
Block Diagram
01
0 2
Mana
ET 200S oS
|_| backplane bus
l interface o5
< module : 06
C |
i) ! Mana
3 | ———o07
g | °8
@ Z
24V
L
P2 M ,

Figure 12-20 Block Diagram of the 2A0 U High Feature
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Technical Specifications

Dimensions and Weight

Dimensions WxHXxD 15x 81 x52
(mm)
Weight Approx. 40 g

Data for Specific Modules

Number of outputs 2
Length of cable
* Shielded Max. 200 m

Voltages, Currents, Potentials

Permissible potential
difference

* Between Mana and the 75 VDC/60 VAC
central grounding point

(Uiso)
Insulation tested 500 VDC

Current consumption

®* From load voltage L+ Max. 130 mA
Power dissipation of the Max. 2 W
module

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

Status, Diagnostics

Diagnostic functions
® Group error display Red “SF” LED

¢ Diagnostic information Possible
readable

Substitute values can be Yes, parameters can

applied be assigned

12-108
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Analog Value Generation

Data for Selecting an Actuator

Resolution (including sign)

Conversion time (per
channel)

Settling time
® For resistive load
* For capacitive load

® For inductive load

+ 10 V/16 bits
1 to 5 V/14 bits

Max. 1.0 ms

0.1 ms
0.5ms
0.5ms

Suppression of Interference, Limits of Error

Crosstalk between the
outputs

Operational limit

(in the entire temperature
range, with reference to the
output range)

Basic error limit (operational
limit at 25 °C with reference
to output range)

Temperature error (with
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)

> 60 dB

+0.07%

+0.03%

+0.001%/K

+0.02%

+0.01%

+0.02%

Output range (rated value)

Load impedance (in the
rated range of the output)

* Forvoltage
outputs

Capacitive load

Voltage output

¢ Short-circuit protection
¢ Short-circuit current

Destruction limit against
voltages/currents applied

from outside

* \Voltage at the outputs to

Mana

® Current

Connection of actuators

* \Voltage output

Two-conductor
connection

Four-conductor
connection

+10V
1to5V

Min. 1.0 kQ

Max. 1 uF

Yes

Approx. 25 mA

Max. 15 V continuous;
75V formax.1s
(pulse duty factor
1:20)

Max. DC 50 mA

Possible, without
compensation of the
line resistances

Possible
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12.19 2AO0 | Standard Analog Electronic Module
(6ES7135-4GB00-0AB0)

Order Number
6ES7135-4GB00-0AB0O

Features
* 2 outputs for current output
* Output range:
- = 20 mA, resolution 13 bits + sign
- 41020 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 12-51 Terminal Assignment of the 2A0 | Standard

View Terminal Assignment Remarks

y TM-E15524-A1 and 2AO | Standard Channel 0: Terminals 1 to A4
"E15524-Al an anaar Channel 1: Terminals 5 to A8
oo
CH CH1 Ql: Analog output current
0 SIS Mana: Ground of the module
ap Hs aiy
OO Terminals 2 and 6 can be
n.c. [2[][Jg n.c. used for unneeded wires of
O up to 30 VDC.
Mara |10, Mana P
®®A
AUX1 (e.g. PE) ﬁ]Ds AUX1 (e.g. PE)
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Table 12-51 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
NN -
Qlg 100s Ql4
IS Terminals 2 and 6 and 4 and
n.c. |,[J[Jg N-C. 8 can be used for unneeded
QR wires of up to 30 VDC.
Mana 3117 Mana
QO
n.c. [4]]g nh-cC.
Channel 0: Terminals 1 to 3
—/]  TM-E15S23-01 and 2A0 | Standard Channel 1: Terminals 5 to 7
oo Ql: Analog output current
CHO CH1 Mana: Ground of the module
OO -
Qlo |9 Qh Terminals 2 and 6 can be
QR used for unneeded wires of
n.c. (e N-C up to 30 VDC.
QO
Mana 3D 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
CHo CH1 Mana: Ground of the module
OO -
Qlg 100s Ql4
RIS Terminals 2 and 6 and 4 and
n.c. |,0J[]q N-C 8 can be used for unneeded
Q9 wires of up to 30 VDC.
Mana 3117 Mana
QO
n.c. g ™¢
AS-On
AUX1 |, AUX1
AS-On
AUX1 ;) AUX1
DeviceNet ET 200S Distributed 1/0 System
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Block Diagram

M
ANA:3

Mana

ManA

ET 200S
|_| backplane bus

2 interface mo-
ﬁ dule

C

<

o

e

[&]

©

M
P1 L+
P2 M

Figure 12-21 Block Diagram of the 2A0 | Standard

Technical Specifications

Dimensions and Weight

Dimensions

W XxHxD (mm) 15x 81 x52

Weight Approx. 40 g
Data for Specific Modules

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 Mana 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 Max. 2 W
module

Status, Diagnostics

Diagnostic functions
Red “SF” LED

¢ Diagnostic functions Yes
readable

* Group error

12-112
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Analog Value Generation

Resolution (including over-
range)

Cycle time

Settling time

® For resistive load

* For capacitive load

® Forinductive load

Substitute values can be
applied

= 20 mA/13 bits + sign

4 to 20 mA/13 bits
Max. 1.5 ms

0.1 ms
0.5 ms
0.5 ms
Yes

Repeatability

(in steady state at 25 °C
with reference to output
range)

Output ripple (with refe-
rence to output range,
bandwidth 0 to 50 kHz)

+0.05%

+0.02%

Data for Selecting an Actuator

Suppression of Interference, Limits of Error

Crosstalk between the out-
puts

Operational limit (in the en-
tire temperature range, with
reference to the output
range)

Basic error limit (operational
limit at 25 °C with reference
to output range)

Temperature error (with re-
ference to the output range)

Linearity error (with refe-
rence to the output range)

min. -40dB

+0.5%

+0.3%

+0.01%/K

+0.02%

DeviceNet ET 200S Distributed 1/0 System

2810145-0004

Output range (rated value)

Load resistance
® For inductive load
* No-load voltage

Destruction limit against
voltages/currents applied
from outside

* \Voltage at the outputs to
MaNA

® Current
Connection of actuators

¢ Two-conductor
connection

® Four-conductor
connection

+20 mA
410 20 mA
Max. 500 Q
1 mH

18V

Max. 15 V continuous;
75V formax.1s
(pulse duty factor
1:20)

Max. DC 50 mA

Yes

No
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12.20 2AO | High Feature Analog Electronic Module
(6ES7135-4MB01-0AB0)

Order Number
B6ES7135-4MB01-0ABO

Features
* 2 outputs for current output
* Output range:
- = 20 mA, resolution 15 bits + sign
- 41020 mA, resolution 15 bits

* Isolated from the load voltage L+

Terminal Assignment

The following table indicates the terminal assignment of the 2A0 | High Feature for the
different terminal modules:

Table 12-52 Terminal Assignment of the 2A0 | High Feature

View Terminal Assignment Remarks

. TM-E15524-A1 and 2A0 | High Feat Channel 0: Terminals 1 to A4
E15 Alan 'gh Feature Channel 1: Terminals 5 to A8
00
CH CH1 Ql: Analog output current
0 SIS Mana: Ground of the module
-
Qlp |100s Qly
QO Terminals 2 and 6 can be
n.c. [J[1]g n.c. used for unneeded wires of
O up to 30 VDC.
Mana 3D L7 Mana
®®A
AUX1 (e.g. PE) ﬁ]Da AUX1 (e.g. PE)
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Table 12-52 Terminal Assignment of the 2A0 | High Feature, continued

View Terminal Assignment Remarks
— Channel 0: Terminals 1 to 4
TM-E15524-01 and 2A0 | High Feature Channel 1: Terminals 5 to 8
00
Ql: Analog output current
CHo CH1 Mana: Ground of the module
NN -
Qlg 100s Ql4
IS Terminals 2 and 6 and 4 and
n.c. |,[J[Jg N-C. 8 can be used for unneeded
QR wires of up to 30 VDC.
Mana 3117 Mana
QO
4108
Channel 0: Terminals 1 to 3
—/]  TM-E15S823-01 and 2A0 | High Feature Channel 1: Terminals 5 to 7
oo Ql: Analog output current
CHO CHA1 Mana: Ground of the module
OO -
Qlo |9 Qh Terminals 2 and 6 can be
QR used for unneeded wires of
n.c. og ™6 up to 30 VDC.
QO
Mana 3D 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
OO -
Qlg 100s Ql4
RIS Terminals 2 and 6 and 4 and
n.c. e ™¢ 8 can be used for unneeded
Q9 wires of up to 30 VDC.
Mana 3117 Mana
QO
n. c. 08 n. c.
AS-On
AUX1 |, AUXT
AS-On
AUX1 ;) AUX1
DeviceNet ET 200S Distributed 1/0 System
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Block Diagram

1 0 1
Mana
ET 200S — °3
|_| backplane bus
2 interface 3 5
a module :
[
C |
i) ! Mana
2 . | o7
5 |
m 1
24 V '
P1 L+ Mana
P2 ™
Figure 12-22 Block Diagram of the 2A0 | High Feature
Technical Specifications
Dimensions and Weight * Between Mana and 75 VDC/60 VAC
Dimensions Minternal (Uiso)
WxHXD (mm) 15 x 81 x 52 Insulation tested 500 VDC
Weight Approx. 40 g Current consumption
Data for Specific Modules * From the power supply  Max. 150 mA
Number of outputs 2 L+
Power dissipation of the Max. 2 W

Length of cable
g module

* Shielded Max. 200 m

Status, Diagnostics

Voltages, Currents, Potentials

Diagnostic functions
Rated supply voltage of the 24 VDC

electronics L+ * Group error display Red “SF” LED
* Reverse polarity Yes * rDeichjlgglsetic information  Yes
protection
Isolation Substitute values can be Yes, parameters can
applied be assigned

* Between the channels Yes
and backplane bus

®* Betweenchannelsand Yes
power supply of the
electronics

* Between the channels No

Permissible potential
difference

DeviceNet ET 200S Distributed 1/0 System
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Analog Value Generation

Resolution (including sign)

Conversion time (per
channel)

Settling time

® For resistive load

* For capacitive load
® Forinductive load

+20 mA/16 bits
4 to 20 mA/15 bits
Max. 1.0 ms

0.25 ms
1.0 ms
0.5 ms

Output ripple (with +0.02%
reference to output range,

bandwidth 0 to 50 kHz)

Data for Selecting an Actuator

Suppression of Interference, Limits of Error

Crosstalk between the
outputs

Operational limit (in the

> 60 dB

+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 +0.02%
reference to the output

range)

Repeatability +0.01%
(in steady state at 25 °C
with reference to output

range)

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

* \Voltage at the outputs to Max. 15 V continuous;

MaNA 75V formax. 1s
(pulse duty factor
1:20)
¢ Current Max. DC 50 mA

Connection of actuators
¢ Current output

Two-conductor
connection

Possible

DeviceNet ET 200S Distributed 1/0 System
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RESERVE Modules 1 3

Order Number
B6ES7138-4AA00-0AAQ (installation width 15 mm)
B6ES7138-4AA10-0AAQ (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 to the 5136-DNS-200S DeviceNet Slave Adapter:
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.

Parameter Assignment

Using the DNS-200 Configuration Tool software, parameterize the electronic

module you want to use for future applications, such as 4Dl DC High Feature on
the slot of the RESERVE module.

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

Parameters Setting
Operation at Preset <> Actual Enable
Configuration
I/O Status Byte Enable Enable

* 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 I/O Status LED flashes.
* The I/O Status Byte returns 1.

* A channel-specific diagnosis and module status “10g: Wrong module” for the
RESERVE module slot are generated.

Refer to Section 3.5 for more information.

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 Voltages, Currents, Potentials

Dimensions Power dissipation of the  Typ. 0.025 W
WxHXD (mm) 15x81x52 module

30x81x52 Status, Diagnostics
Weight Approx. 33 g (installation "

width 15 mm) Status display No

Approx. 55 g (installation Diagnostic functions No

width 30 mm)

DeviceNet ET 200S Distributed 1/0 System
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Order Numbers

Introduction

You will find below the order numbers for the ET 200S distributed 1/0 system and the

accessories that you may need to use with the ET 200S.

Interface Module

Table A-1 Interface Module Order Numbers

Designation

Order Number

DeviceNet interface module package, which includes as 1 unit:

- interface module and terminating module (5136-DNS-200S)
- terminal module (TM-P15S23-A0 (screw-type terminal), 1 unit
- power module (6ES7 138-4CB10-0ABO0)

DNH200S

DeviceNet ET 200S Distributed 1/0 System
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Order Numbers

Terminal Modules

Explanation of the abbreviated designation

TM-P 15524-01

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-2 Terminal Module Order Numbers

Designation Order Number

TM-P15S23-A1 (screw-type terminal), 1 unit 6ES7193-4CC20-0AA0

spring terminal), 1 unit

TM-P15C23-A1 ( 6ES7193-4CC30-0AA0
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

6ES7193-4CE10-0AA0Q

TM-P15N22-01 (Fast Connect), 1 unit

6ES7193-4CE60-0AAQ

TM-E15S26-A1 (screw-type terminal), 5 units

6ES7193-4CA40-0AA0

spring terminal), 5 units

6ES7193-4CA50-0AA0

TM-E15C26-A1 (
TM-E15N26-A1 (spring terminal), 5 units

6ES7193-4CA80-0AAQ

TM-E15S24-A1 (screw-type terminal), 5 units

6ES7193-4CA20-0AA0

TM-E15C24-A1 (spring terminal), 5 units

6ES7193-4CA30-0AA0

A-2
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Table A-2 Terminal Module Order Numbers, continued

Designation

Order Number

TM-E15N24-A1 (Fast Connect), 5 units

6ES7193-4CA70-0AAQ

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

6ES7193-4CL20-0AA0

TM-E15C24-AT (spring terminal), 5 units

—

6ES7193-4CL30-0AA0

TM-E30S44-01 (screw-type terminal), 1 unit

6ES7193-4CG20-0AA0

TM-E30C44-01 (screw-type terminal), 1 unit

6ES7193-4CG30-0AA0

Power Modules

Table A-3 Power Module Order Numbers

Designation

Order Number

PM-E 24 VDC, 1 unit

6ES7138-4CA00-0AAQ

PM-E 24 VDC / 120/230 VAC, 1 unit

6ES7138-4CB00-0ABO

PM-E 24-48 VDC/24-230 VAC, 1 unit

6ES7138-4CB10-0AB0O

PM-E 24-48 VDC, 1 unit

6ES7138-4CA50-0AB0O

Digital Electronic Modules

Table A-4 Digital Electronic Module Order Numbers

Designation

Order Number

2Dl 24 VDC Standard, 5 units

6ES7131-4BB00-0AA0

4Dl 24 VDC Standard, 5 units

6ES7131-4BD00-0AA0Q

4Dl 24 VDC/SRC Standard, 5 units

6ES7131-4BD50-0AA0

2Dl 24 VDC High Feature, 5 units

6ES7131-4BB00-0ABO0

4Dl 24 VDC High Feature, 5 units

6ES7131-4BD00-0AB0O

4Dl 24-48 VUC High Feature, 5 units

6ES7131-4CD00-0ABO

4Dl NAMUR

6ES7131-4RD00-0AB0
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Order Numbers

Table A-4 Digital Electronic Module Order Numbers, continued

Designation

Order Number

2DI 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

6ES7132-4BB00-0AB0

2D0 24 VDC/2 A Standard, 5 units

6ES7132-4BB30-0AA0

4D0 24 VDC/2 A Standard, 5 units

6ES7132-4BD30-0AA0

2D0 24 VDC/2 A High Feature, 5 units

6ES7132-4BB30-0AB0

2DO0 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

Analog Electronic Modules

A-4

Table A-5 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 1 2WIRE High Speed, 1 unit

6ES7134-4GB51-0AB0

2Al | 4AWIRE Standard, 1 unit

6ES7134-4GB10-0AB0

2Al | 2/4WIRE High Feature, 1 unit

6ES7134-4MB00-0ABO

2Al I 4WIRE High Speed, 1 unit

6ES7134-4GB61-0AB0

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

6ES7135-4LB01-0ABO

2A0 | Standard, 1 unit

6ES7135-4GB00-0ABO0

2A0 | High Feature, 1 unit

6ES7135-4MB01-0AB0O
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Order Numbers

Process-Related Modules

Table A-6  Process-Related Module Order Numbers

Designation

Order Number

1Count 24V/100kHz, 1 unit

6ES7138-4DA03-0AB0O

1Count 5V/500kHz, 1 unit

6ES7138-4DE01-0ABO

1 SSI, 1 unit

6ES7138-4DB01-0AB0O

1 STEP 5 V/204 kHz, 1 unit

6ES7138-4DC00-0ABO

2PULSE, 1 unit

6ES7138-4DD00-0AB0

1POS INC/Digital

6ES7138-4DG00-0ABO

1POS SSI/Digital

6ES7138-4DH00-0ABO

1POS INC/Analog

6ES7138-4DJ00-0ABO

1POS INC/Analog

6ES7138-4DK00-0AB0O

1S1 3964/ASCII serial interface module

6ES7138-4DF00-0ABO

1SI| Modbus/USS serial interface module

6ES7138-4DF10-0ABO0

RESERVE Modules

Table A-7 Reserve Module Order Numbers

Designation

Order Number

RESERVE (with 15mm), 5 unit

6ES7138-4AA00-0AA0

RESERVE (with 30 mm), 1 unit

6ES7138-4AA10-0AA0
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Order Numbers

ET 200S Accessories

A-6

Table A-8 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
6ES7193-4GB00-0AAQ
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

8WAB8 861-0AB

Slot number labels, 5x (1 to 40), 200 units

8WAS8 861-0AC

Terminating module, 1 unit

6ES7193-4JA00-0AA0
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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

Y

35 mm

0

E PM|EM| EM|EM| PM | EM|EM | EM

20 mm
20 mm

o || —— | — — | —— | —— ——
[

35 mm 1o

_/
[ 1O
15 mm
35 mm 15 mm

Figure B-1 Minimum Clearances
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Dimension Drawings

Interface Module
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Figure B-2  Interface Module Dimension Drawing
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Dimension Drawings

Terminal Modules (Screw-Type/Spring Terminals) with an Electronic Module
Inserted

The dimensions of the terminal modules with the power module inserted are identical.
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TM-E15S24-A1, TM-E15C24-A1, and TM-E15N24-A1 Terminal Modules
(6ES7193-4CAx0-0AAQ) and TM-E15S24-01, TM-E15C24-01, and TM-E15N24-01
Terminal Modules (6ES7193-4CBx0-0AAQ)
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TM-E15S23-01, TM-E15C23-01, and
TM-E15N23-01 Terminal Modules (6ES7193-4CBx0-0AA0Q)

Figure B-3  Dimensioned Drawing of Terminal Modules (Screw-Type/Spring Terminals) with an
Electronic Module Inserted
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Dimension Drawings
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Universal Terminal Modules (6ES7193-4CAx0-0AAQ)
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TM-E30S44-01 and TM-E30C44-01 Terminal Modules

(6ES7193-4CGx0-0AA0)

Figure B-4  Dimensioned Drawing of Terminal Modules (Screw-Type/Spring Terminals) with an
Electronic Module Inserted
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Dimension Drawings

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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Dimension Drawings
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TM-E15S24-A1, TM-E15C24-A1, and TM-E15N24-A1 Terminal Modules
(6ES7193-4CAx0-0AAQ) and TM-E15S24-01, TM-E15C24-01, and TM-E15N24-01
Terminal Modules (6ES7193-4CBx0-0AAQ)
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TM-E15S23-01, TM-E15C23-01, TM-E15N23-01 Terminal Modules (6ES7193-4CBx0-0AAQ)

Figure B-5  Dimensioned Drawing of Terminal Modules (Fast Connect) with an Electronic
Module Inserted
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Dimension Drawings
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Figure B-6  Dimensioned Drawing of Terminal Modules (Fast Connect) with an Electronic
Module Inserted
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Dimension Drawings

Terminating Module
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Figure B-7  Terminating Module Dimensioned Drawing

Shield Contact
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Figure B-8  Shield Contact Dimension Drawing
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Address Space of the Inputs 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 Inputs Address Space of the
Outputs
Without With Without With
Grouping Grouping' Grouping Grouping'
Digital input modules 1 byte 2 bits (2DI) -——- -——-
4 bits (4Dl)
Digital output modules -——- -——- 1 byte 2 bits (2DI)
4 bits (4DI)
NAMUR input 2 bytes —
Analog input modules 4 byte -—- -—-
Analog output modules -—- -—- 4 byte
1Count 24V/100kHz 8 byte 8 byte
1Count 5V/500kHz 8 byte 8 byte
1SSl 8 byte 8 byte
1SS fast 4 byte -—-
EM 1STEP 5V/204kHz 8 byte 8 byte
2PULSE 8 byte 8 byte
1POS INC/Digital 8 byte 8 byte
1POS SSI/Digital 8 byte 8 byte
1POS INC/Analog 8 byte 8 byte
1POS SSI/Analog 8 byte 8 byte
1S1 3964/ASCII serial 4/8 bytes 4/8 bytes
interface module
1SI1 Modbus/USS serial 4/8 bytes 4/8 bytes
interface module
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 (Configuring the ET 200S)
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Response Times

Introduction

The figure below shows the different response times between the master and the ET

Cycle

ET 200S

Slave

200S.
Master
CPU Interface
°
IM
Figure D-1

Response Times between the Master and the ET 200S
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Response Times

D.1 Response Times at the Master

You will find information on the response times in the manual for the master.

D.2 Response Times for the ET 200S

Calculation of the Response Time

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

Explanation of the parameters:

* m: Total number of all modules (power modules, digital electronic modules, analog
electronic modules, process-related modules, and motor starters)

* a: Sum of all the analog electronic modules and 1SSl 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.
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Response Times

Example for Calculating the ET 200S Response Time

Slot

1 2 345 6 7 8 91011 12 13 141516 17 18 19 20 21
Q@ S
3 |9 ] 5
° O ©

[a] (&) o (©]
2 |5olo 0lalg S 8lg Xl>> £

<00 o>|s =l |>218|alo =
O N> > > g% SN 4| || DD Qo
§ wdog ¥ |5 swddluslole 2
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s |£33533923822%gRERR]% 3888

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 us

Figure D-2  Example of Calculating the ET 200S Response Time

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 11.

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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Response Times

D.5 Response Times for Analog Input Modules

Conversion Time

The conversion time comprises the basic conversion time and the processing time for
the wire break monitoring diagnosis (see the technical specifications for the
2Al1 TC STANDARD in Section 12.15 and 2Al TC HIGH FEATURE, Section 12.16).

In integrative conversion processes, the integration time is included directly in the
conversion time.

Cycle 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-3 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 > y
conversion time
_/

Figure D-3  Cycle Time of the Analog Input Module
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Response Times

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-4 provides you with an overview of what makes up the cycle time for an
analog output module.

Y N
Module processing
time

Channel 0 .
conversion time >‘ Cycle Time

Channel 1
conversion time

| _/

Figure D-4  Cycle Time of the Analog Output Module

Settling Time

The settling time (> 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.
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Response Times

Response Time

The response time (i 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-5 shows the response time of an analog output channel.

- ta /7

‘ e

t1 2 t3

ta = response time

tz = cycle time, corresponding to the processing time of the module
and the conversion time of the channel

te = settling time
t1 = new digital value applied

o = output value transferred and converted

t3 = specific output value reached

Figure D-5 Response Time of an Analog Output Channel

D.7 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 -——-

Note

Refer to the DeviceNet specification for details of the DeviceNet cable interface.

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 one ground-fault detector:

RModuI

RET 2008 — N

Rero0os Leakage resistance of the ET 200S station
Rimodule Leakage resistance of a module

N Number of power/interface modules in the ET 200S station

Rim = Rem—epceav = Ruoau = 95 MQ

Rim Leakage resistance of the 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
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Determining the Leakage Resistance of an ET 200S Station

Example

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.

An ET 200S configuration contains a 5136-DNS-200S, two PM-E 24 VDC power
modules, and various input and output modules. The entire ET 200S station is
equipped with one ground-fault detector:

9.5 MQ
Rerzos = ~og — = 317 MQ

Figure E-2  Leakage Resistance Example
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Special Measures for F
Interference-Free 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:

» If digital output circuits can be switched off by additionally installed contacts, such
as relay contacts.

* |f 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.
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Special Measures for Interference-Free Operation

Example

F-2

The following figure shows an output circuit that requires additional overvoltage
protection devices. Figure F-1 Relay contact for emergency stop in the output circuit

7L Contact in the output circuit
VDC

Inductance requires a circuit
(see the following figures)

Figure F-2  Relay Contact for Emergency Stop in the Output Circuit
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Special Measures for Interference-Free Operation

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

71 A /]

Figure F-3  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.
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Special Measures for Interference-Free Operation

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

~ ~

Za | /]
[ 7

Figure F-4  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 potentials (up to 230 VAC), 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

Backplane bus

The backplane bus is a serial data bus by means of which the interface module
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 nodes 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.
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Glossary

Configuration

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

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 I/O systems

These are input/output units that are not located in the base unit; instead, they are
distributed at some distance from the CPU.

The distributed 1/0 systems are connected to the master by means of DeviceNet.

Expected Packet Rate (EPR)

For each Master/Slave connection, a timer is set to timeout a connection if there is no
response within 4*EPR.

Equipotential bonding

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 200

The ET 200 distributed 1/O system with the DeviceNet enables distributed I/O devices
to be connected to a CPU. 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.
Slaves can be the distributed 1/0O devices (for example, ET 200S and ET 200X).
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Glossary

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

Grouping enables the more efficient use of the ET 200S distributed I/O system
address space and data transfer. The data of digital input/output modules may be
packed into shared bytes, instead of using a whole byte for each module’s data.

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.

Master

When it has a token, a master can send data to and request data from other nodes (=
active participants).

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.

Node address

Each node must receive a node address to identify it uniquely on the network.
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Glossary

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 master to the
slave.

PELV

Protective Extra Low Voltage = functional extra-low voltage with safe disconnection

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.

Process image

The process image is a component of the system memory of the 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 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.

Programmable controller

A programmable controller is a programmable logic controller consisting of at least one
CPU, various input and output modules, and operator interfaces.

DeviceNet ET 200S Distributed 1/0 System
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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.

SELV
Protective Extra Low Voltage = safe low voltage

Slave
A slave can only exchange data with a — master when requested by it to do so. By
slaves we mean, for example, all slaves, such as ET 200X and ET 200S.

SSI

The position information is transferred synchronously on the basis of the SSI
(synchronous serial interface) protocol. The SSI protocol is used with absolute
encoders.

Stationary wiring

All the wiring-carrying elements (terminal modules) are mounted on a rail. The power
and electronic modules are inserted in the terminal modules.

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

The transmission rate of a data transfer is measured in bits transmitted per second.

DeviceNet ET 200S Distributed 1/0 System
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Index

Numbers

1Count 24V/100kHz: 6 Diagnostics 6-9, 6-19
1Count 5V/500kHz: 6 Diagnostics 6-10, 6-20
1POS INC/Digital, 1POS SSI/Digital, 1POS
INC/Analog, 1POS SSI/Analog:
6 _Diagnostics 6-13, 6-21
1S1 3964/ASCII serial interface module:
6 _Diagnostics 6-21
1SSI: 6 Diagnostics 6-11, 6-19
24 VDC supply: 5 Wiring 5-3
DeviceNet slave adapter: 2 DNS200S 2-3
2PULSE: 6_Diagnostics 6-12, 6-20

A

Address, for questions: Preface vii

Address space: 3 Config 3-26; 6 Diagnostics
6-2; C_Address C-1

Analog electronic module 2Al | 2/4WIRE High
Feature: 12_Analog 12-71
block diagram: 12_Analog 12-73
features: 12_Analog 12-71
technical specifications: 12_Analog 12-74
terminal assignment: 12_Analog 12-71

Analog electronic module 2Al | 2WIRE High
Speed: 12 _Analog 12-63
block diagram: 12_Analog 12-65
features: 12_Analog 12-63
technical specifications: 12_Analog 12-65
terminal assignment: 12_Analog 12-63

Analog electronic module 2Al | 2WIRE Standard:

12_Analog 12-59

block diagram: 12_Analog 12-61

features: 12_Analog 12-59

technical specifications: 12 _Analog 12-61

terminal assignment: 12_Analog 12-59
Analog electronic module 2Al | 4WIRE High

Speed: 12 Analog 12-76

block diagram: 12_Analog 12-77

features: 12_Analog 12-76

technical specifications: 12_Analog 12-78

terminal assignment: 12_Analog 12-76
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Analog electronic module 2Al | 4WIRE Standard:

12_Analog 12-67

block diagram: 12_Analog 12-69

features: 12 _Analog 12-67

technical specifications: 12_Analog 12-69

terminal assignment: 12 _Analog 12-68
Analog electronic module 2Al RTD High Feature:

12_Analog 12-84

technical specifications: 12_Analog 12-87
Analog electronic module 2Al RTD Standard:

12_Analog 12-80

features: 12 _Analog 12-80

technical specifications: 72_Analog 12-82

terminal assignment: 12 _Analog 12-80
Analog electronic module 2Al TC High Feature:

12_Analog 12-97

block diagram: 12_Analog 12-98

features: 12 _Analog 12-97

technical specifications: 12 _Analog 12-98

terminal assignment: 12_Analog 12-97
Analog electronic module 2Al TC Standard:

12_Analog 12-92

block diagram: 12_Analog 12-94

features: 12 _Analog 12-92

technical specifications: 12 _Analog 12-94

terminal assignment: 12_Analog 12-92
Analog electronic module 2Al U High Feature:

12_Analog 12-51

block diagram: 12_Analog 12-53

features: 12 _Analog 12-51

technical specifications: 712 _Analog 12-53

terminal assignment: 12 _Analog 12-51
Analog electronic module 2Al U High Speed:

12_Analog 12-55

block diagram: 12_Analog 12-57

features: 12 _Analog 12-55

technical specifications: 12_Analog 12-57

terminal assignment: 12 _Analog 12-55
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Analog electronic module 2Al U Standard:
12_Analog 12-47
block diagram: 12_Analog 12-49, 12-82
features: 12_Analog 12-47
technical specifications: 12_Analog 12-49
terminal assignment: 12_Analog 12-47
Analog electronic module 2A0 | High Feature:
12_Analog 12-114
block diagram: 12_Analog 12-116
features: 12_Analog 12-114
technical specifications: 12_Analog 12-116
terminal assignment: 12_Analog 12-114
Analog electronic module 2A0 | Standard:
12_Analog 12-110
block diagram: 72 _Analog 12-112
features: 12_Analog 12-110
technical specifications: 12 _Analog 12-112
terminal assignment: 12_Analog 12-110
Analog electronic module 2A0 U High Feature:
12_Analog 12-106
block diagram: 12_Analog 12-107
features: 12 _Analog 12-106
technical specifications: 72 _Analog 12-108
terminal assignment: 12_Analog 12-106
Analog electronic module 2A0 U Standard:
12_Analog 12-102
block diagram: 12_Analog 12-104
features: 12_Analog 12-102
technical specifications: 12 _Analog 12-104
terminal assignment: 12 _Analog 12-103
Analog electronic modules: 6 Diagnostics 6-9;
12_Analog 12-1
Analog input module error types: 6 Diagnostics
6-17
Analog input modules: 12 _Analog 12-19
Analog measuring ranges: 12 _Analog 12-5
Analog output module error types:
6 _Diagnostics 6-18
Analog output modules: 12 _Analog 12-20
Analog value processing: 12 _Analog 12-19
Analog value representation: 12_Analog 12-3
for resistance thermometers: 12_Analog
12-10, 12-11 12-12
for analog inputs: 12_Analog 12-8
for analog ouputs: 72 _Analog 12-18
for thermocouples: 12 Analog 12-13, 12-14,
12-15, 12-16, 12-17
Applicability: Preface iii
of the manual: Preface iii
Applications: 3_Config 3-7

Index-2

Approval
CE: 7 Specs 7-2
FM: 7 _Specs 7-3
shipbuilding: 7 Specs 7-4
UL: 7 Specs 7-3
Auto Config mode: 2 DNS200S 2-8
6 _Diagnostics 6-4
AUX(iliary) bus (AUX 1): 3 Config 3-5

Behavior of the analog modules: 12 _Analog
12-31
during operation: 12_Analog 12-31
in the event of problems: 12 _Analog 12-31
Burst pulses: 7 Specs 7-6
Bus cable: 1_Prod Ovw 1-6

Cc

CE, Approval: 7_Specs 7-2
Changing the node address: 4 Instal! 4-16
Climatic environmental conditions: 7 Specs 7-8
color identification labels: 7_Prod Ovw 1-6
Commissioning: 6 Diagnostics 6-1, 6-7
requirements: 6 Diagnostics 6-7
Commissioning the ET 200S: 6_Diagnostics 6-7
Compensation of the reference junction
temperature: 12_Analog 12-23
Components and protective measures: 5_Wiring
5-4
Configuration: 6_Diagnostics 6-2
DeviceNet modes: 2 DNS200S 2-8--2-12
ET 200S: 6_Diagnostics 6-2
faults in DeviceNet adapter: 2 DNS200S
2-13
Configuration example: 6 Diagnostics 6-5
Configuration examples of terminal modules for
electronic modules: 3 Config 3-18
Configuration examples of terminal modules for
power modules: 3 Config 3-15
Configuration Options: 3 Config 3-1
Connecting cable shields: 5 Wiring 5-19
Connecting measuring sensors to analog inputs:
12_Analog 12-20
Connecting the DeviceNet cable: 2 DNS200S
2-5; 5 Wiring 5-20; 8 IM_Modules 8-5
Connecting the supply voltage: 5 Wiring 5-20
Connection: 12_Analog 12-19, 12-23
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Conversion time: D_ResponseTimes D-5
Cycle time: D_ResponseTimes D-4, D-5

D

Data rate, setting: 2 DNS200S 2-5
Definition, of electromagnetic compatibility:
7_Specs 7-6
Degree of protection IP20: 7 Specs 7-10
DeviceNet Slave Adapter
device profile: application specific objects:
2 DNS200S 2-29-2-34
device profile: required objects: 2 DNS200S
2-17--2-28
faults/diagnostics: 2 DNS200S 2-13--2-14
hardware configuration: 2 DNS200S 2-4--2-7
operation: 2_DNS200S 2-8--2-12
product overview: 2_DNS200S 2-2--2-4
technical specifications: 2 DNS200S 2-35,
2-36
troubleshooting: 2_DNS200E' 2-15--2-16
DeviceNet standard: 7_Specs 7-4
Diagnostics: 6_Diagnostics 6-1, 6-15
DeviceNet slave adapter: 2 DNS200S
2-13-2-14
Diagnostics using LEDs: 6 Diagnostics
6-8-6-14
Digital electronic module 2DI 120 VAC Standard:
11_Digital 11-41
block diagram: 11_Digital 11-43
features: 11_Digital 11-41
technical specifications: 71_Digital 11-44
terminal assignment: 11_Digital 11-42
Digital electronic module 2DI 230 VAC Standard:
11_Digital 11-45
block diagram: 11_Digital 11-47
features: 11_Digital 11-45
technical specifications: 771_Digital 11-48
terminal assignment: 171_Digital 11-46
Digital electronic module 2DI 24 VDC High
Feature: 11_Digital 11-22
block diagram: 11_Digital 11-24
technical specifications: 771_Digital 11-25
terminal assignment: 11_Digital 11-22
Digital electronic module 2DI 24 VDC Standard:
11_Digital 11-9
block diagram: 11_Digital 11-11
technical specifications: 11_Digital 11-12
terminal assignment: 7171_Digital 11-10
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Digital electronic module 2DI 24-48 VUC High

Feature: 11_Digital 11-30

block diagram: 171 _Digital 11-32

features: 11_Digital 11-30

technical specifications: 711_Digital 11-33

terminal assignment: 11_Digital 11-30
Digital electronic module 2DO 24 VDC/0.5 A

High Feature: 11_Digital 11-49, 11-59

block diagram: 7171 _Digital 11-62

features: 11_Digital 11-59

technical specifications: 711_Digital 11-63

terminal assignment: 11_Digital 11-60
Digital electronic module 2DO 24 VDC/0.5 A

Standard

block diagram: 7171_Digital 11-52

features: 11_Digital 11-49

technical specifications: 711_Digital 11-53

terminal assignment: 7171_Digital 11-50
Digital electronic module 2DO 24 VDC/2 A High

Feature: 11_Digital 11-74

block diagram: 11_Digital 11-77

features: 11_Digital 11-74

technical specifications: 71_Digital 11-78

terminal assignment: 11_Digital 11-75
Digital electronic module 2DO 24 VDC/2 A

Standard: 11_Digital 11-64

block diagram: 171_Digital 11-67

features: 11_Digital 11-64

technical specifications: 771_Digital 11-68

terminal assignment: 7171_Digital 11-65
Digital electronic module 2DO 24..230 VAC

block diagram: 171_Digital 11-79, 11-81

features: 11_Digital 11-79

technical specifications: 771_Digital 11-81

terminal assignment: 11_Digital 11-79
Digital electronic module 2RO NO 24-120

VDC/5 A, 24-230 VAC/5 A: 11_Digital 11-83

block diagram: 171_Digital 11-86

switching capacity and lifetime of the

contacts: 11_Digital 11-87

technical specifications: 771_Digital 11-86

terminal assignment: 7171_Digital 11-84
Digital electronic module 2RO NO/NC 24-48

VDC/5 A 24-230 VAC/5 A: 11_Digital 11-89

terminal assignment: 7171_Digital 11-89
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Digital electronic module 2RO NO/NC 24-48
VDC/5 A, 24-230 VAC/5 A
block diagram: 11_Digital 11-91
switching capacity and lifetime of the
contacts: 11_Digital 11-93
technical specifications: 711_Digital 11-92
Digital electronic module 4DI 24 VDC High
Feature: 11_Digital 11-26
terminal assignment: 11_Digital 11-26

Digital electronic module 4DI 24 VDC Standard:

11_Digital 11-13

terminal assignment: 11_Digital 11-14
Digital electronic module 4DI 24 VDC/SRC

Standard: 11_Digital 11-18

terminal assignment: 7171_Digital 11-18
Digital electronic module 4DI 24 VDC High

Feature

block diagram: 171 _Digital 11-28

technical specifications: 771_Digital 11-29
Digital electronic module 4DI 24 VDC Standard

block diagram: 11_Digital 11-16

technical specifications: 71_Digital 11-17
Digital electronic module 4DI 24 VDC/SRC

Standard

block diagram: 171_Digital 11-20

technical specifications: 11_Digital 11-21
Digital electronic module 4DI NAMUR:

11_Digital 11-34

block diagram: 171_Digital 11-37

features: 11_Digital 11-34

technical specifications: 771_Digital 11-38

terminal assignment: 11_Digital 11-34
Digital electronic module 4DO 24 VDC/0.5 A

Standard: 11_Digital 11-54

block diagram: 171_Digital 11-57

features: 11_Digital 11-54

technical specifications: 771_Digital 11-58

terminal assignment: 171_Digital 11-55
Digital electronic module 4DO 24 VDC/2 A

Standard: 11_Digital 11-69

block diagram: 7171 _Digital 11-72

features: 11_Digital 11-69

technical specifications: 11_Digital 11-73

terminal assignment: 11_Digital 11-70
Digital electronic module error types:

6 _Diagnostics 6-15
Digital electronic modules: 6 Diagnostics 6-8;

11_Digital 11-1
Digital input modules: 6 Diagnostics 6-2
Digital output modules: 6 Diagnostics 6-2
Dimension Drawings: B_Dimensions B-1

Index-4

Distributed 1/O systems -area of application:
1_Prod Ovw 1-2

E

Electromagnetic compatibility: 7 Specs 7-6
Electronic module: 17 _Prod_Ovw 1-6; 3_Config
3-7; 5 Wiring 5-24
changing type: 5 Wiring 5-24
replacing: 5 Wiring 5-25
Electronic modules: 3 Config 3-11; 5 Wiring
5-21, 5-23. 5-25; 9 Term Modules 9-2
identifying: 5 Wiring 5-21
inserting: 5 Wiring 5-21
removing: 5 Wiring 5-23
removing and inserting during operation:
5_Wiring 5-25
Electronic modules and applications: 3_Config
3-7
Electrostatic discharge: 7 Specs 7-6
EM 1STEP 5V/204kHz: 6 Diagnostics 6-11,
6-20
EMC: 7 _Specs 7-6
EMERGENCY STOP devices: 5 Wiring 5-2
Emission of radio interference: 7 Specs 7-7
ET 200S: 5_Wiring 5-4, 5-5, 5-6, 5-7;
6 _Diagnostics 6-2
configuring: 6 Diagnostics 6-2
electrical design: 5 Wiring 5-7
features and benefits: 7_Prod Ovw 1-7
operating on a grounded supply: 5 Wiring
5-4
overall configuration: 5 Wiring 5-6
startup: 6_Diagnostics 6-7
with grounded reference potential: 5 Wiring
5-5
ET 200S components: 1_Prod Ovw 1-5
ET 200S Distributed I/O System
area of application: 17_Prod Ovw 1-3
Definition: 1_Prod_Ovw 1-3
Terminal modules and electronic modules:
1_Prod Ovw 1-3
View: 1_Prod_Ovw 1-4
Examples of ET 200S setups: 3 Config 3-2

F

Faults/diagnostics, DeviceNet slave adapter:
2 DNS200S 2-13-2-14
Finely-graduated modular system: 3 Config 3-2
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FM, Approval: 7 Specs 7-3

Four-wire measuring transducers: 12_Analog
12-22

Fundamentals: 12_Analog 12-19

G

General rules: 5_Wiring 5-2

General Technical Specifications: 7_Specs 7-1
Grounded supply: 5 Wiring 5-4

Grouping: 3 Config 3-5

Guide, to the manual: Preface vi

H
Hot swapping modules: 2 DNS200S 2-14

I/O status byte: 2 DNS200€ 2-10, 2-31
I/O status LED, on DeviceNet adapter:
2 _DNS200S 2-7
Identification for Australia: 7_Specs 7-4
IEC 204: 5_Wiring 5-2
IEC 61131: 7 _Specs 7-4
Installation: 4_Install 4-1, 4-4. 4-10, 4-11, 4-12,
4-13
color identification labels: 4 Install 4-13
Interface module: 4 _Install 4-4
Shield contact: 4 _Install 4-11. 4-12
slot number labels: 4 _Install 4-13
Terminating module: 4 _Instali 4-10
Installation measurements: 4 Install 4-3
Installation position: 4_Install 4-2
Installation rules: 4 _Install 4-2
Insulation testing: 7_Specs 7-10
Interface module: 17 Prod Ovw 1-5,
8 IM_Modules 3-4, 8-5
technical specifications: 8 IM_Modules 8-5
terminal assignment: 8 IM_Modules 8-5
Interface Modules: 8 IM_Modules 8-1
Interference frequency suppression: 12_Analog
12-45
Isolated measuring sensors: 12_Analog 12-21
Isolation: 5 Wiring 5-7

L
Labeling sheet: 1 _Prod Ovw 1-6

DeviceNet ET 200S Distributed 1/0 System
2810145-0004

Leakage resistance: E_Leak Resistance E-1
LED status indicators
analog electronic modules: 6 Diagnostics
6-9
DeviceNet slave adapter: 2 DNS200S
2-6-2-8
digital electronic modules: 6 Diagnostics 6-8
power modules: 6 Diagnostics 6-8
Lines for analog signals: 72_Analog 12-19

Manual, purpose: Preface iii

Manual-Package: 1_Prod Ovw 1-10

Manuals, other: Preface vi

Master: 1_Prod Ovw 1-2

Maximum configuration: 3_Config 3-24

Measured-value resolution: 72_Analog 12-5

Measuring ranges of the analog input modules:
12_Analog 12-7

Measuring ranges of the analog output modules:
12_Analog 12-17

Measuring sensors: 12_Analog 12-19

Mechanical environmental conditions: 7 Specs
7-8

Minimum clearances: 4_Install 4-4

Minimum clearances for installation, wiring, and
ventilation: B_Dimensions B-1
Interface module: B_Dimensions B-2
Shield contact: B_Dimensions B-8
Terminal modules with an electronic module

inserted: B_Dimensions B-3
terminal modules with an electronic module
inserted: B_Dimensions B-5

Terminating module: B_Dimensions B-8

Module hot swap: 2 DNS200E 2-14

Module status LED, on DeviceNet adapter:
2 _DNS200S 2-6

Motor starters: 6_Diagnostics 6-2

N

Network
connecting to DeviceNet: 2 DNS200S 2-5
status LED on DeviceNet adapter:
2 DNS200S 2-7. 2-16
No grouping: 6 Diagnostics 6-6
Node address, setting: 2 DNS200S 2-4
Non-isolated measuring sensors: 12 _Analog
12-22
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(o)

Operating modes, of the DeviceNet adapter:
2 DNS200S 2-8-2-12
Option handling: 3_Config 3-21
Features: 3 Config 3-21
parameter assignment: 3_Config 3-23
Order Numbers: A_Order_No A-1
Analog electronic modules: A_Order_No A-4
Digital Electronic Modules: A Order No A-3
ET 200S accessories: A Order No A-6
Interface module: A Order No A-1
Power modules: A Order No A-3
Process-related modules: A Order No A-5
RESERVE modules: A Order No A-5
Terminal modules: A Order_No A-2
Oscillations: 7_Specs 7-9
Output ranges: 12_Analog 12-17
Overvoltage protection
Additional: F_Interference_Free Opns F-1
Integrated: F_Interference Free Opns F-1

P

Parameter assignment of the reference junction:
12_Analog 12-27

Parameter length in bytes: 3 Config 3-25

Parameters: 8 _IM_Modules 8-2;
10_PM_Modules 10-2
for 4DI NAMUR: 11_Digital 11-4
for analog electronic modules: 12_Analog

12-34

for digital electronic modules: 711_Digital 11-3
for digital input modules: 11_Digital 11-3
for digital output modules: 711_Digital 11-5
for power modules: 10_PM_Modules 10-2

Placement and connection to common potential:
3 Config 3-5

Placement and connection to common potential
of power modules: 3 Config 3-5

PM-E 24 VDC: 3_Config 3-13

PM-E 24-48 VDC/120-230 VAC: 3_Config 3-13

Pollution severity: 7 Specs 7-10

Potential group: 3_Config 3-5

Potentials of the ET 200S: 5 Wiring 5-7

Power module: 1_Prod Ovw 1-5

Power module error types: 6 Diagnostics 6-15

Index-6

Power module PM-E 24-48 VDC, 24-230 VAC:
10 PM_Modules 10-12, 10-16
block diagram: 710_PM_Modules 10-19
features: 10 PM_Modules 10-16
technical specifications: 10_PM_Modules
10-20
terminal assignment: 70_PM_Modules 10-18
Power module PM-E 24 VDC
block diagram: 70_PM_Modules 10-6
features: 10_PM_Modules 10-4
technical specifications: 10_PM_Modules
10-7
terminal assignment: 10_PM_Modules 10-4
Power module PM-E 24 VDC: 10 _PM_Modules
10-4
Power module PM-E 24-28 VDC, features:
10_PM_Modules 10-8
Power module PM-E 24-48 VDC:
10_PM_Modules 10-8
block diagram: 710_PM_Modules 10-10
technical specifications: 10_PM_Modules
10-11
terminal assignment: 10_PM_Modules 10-9
Power module PM-E 24 VDC / 120/230 VAC
block diagram: 710_PM_Modules 10-14
features: 10 PM_Modules 10-12
technical specifications: 10 PM_Modules
10-15
terminal assignment: 10 PM_Modules 10-13
Power modules: 3 Config 3-10; 6 _Diagnostics
6-8; 9 Term_Modules 9-2: 10_PM_Modules
10-1
Power supply: 3 Config 3-4
Prewiring: 5 Wiring 5-1
Protection against outside electrical influences:
5_Wiring 5-3
Pulse-shaped interference: 7 Specs 7-6

Q

Questions: Preface vii

R

Rail: 1_Prod Ovw 1-5; 4 Install 4-2
Rated voltage: 7_Specs 7-11
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Regulations: 5 Wiring 5-2
Removing and inserting electronic modules:
5_Wiring 5-25
Removing the code element: 5_Wiring 5-24
Repetitive shock: 7 Specs 7-9
Replacing the terminal box on the terminal
module: 4 _Install 4-8
Required level of knowledge: Preface iii
RESERVE, technical specifications: 13 reser
13-2
RESERVE modules: 13 reser 13-1
use of: 3 Config 3-22
Response time: D_ResponseTimes D-6
Response Times: D _ResponseTimes D-1
analog input modules: D_ResponseTimes
D-4
analog output modules: D _ResponseTimes
D-5
digital input modules: D_ResponseTimes D-3
digital output modules: D_ResponseTimes
D-3
for the ET 200S: D_ResponseTimes D-2
Master: D_ResponseTimes D-2
Process-related modules:
D _ResponseTimes D-6

S

Safe electrical isolation: 5 Wiring 5-5

Safety class: 7 Specs 7-10

Selecting terminal modules for electronic
modules: 3 Config 3-17

Selecting terminal modules for power modules:
3 Config 3-14

Self-coding: 5 Wiring 5-21

Serial interface module 1SI 3964/ASCII, 1SI
Modbus/USS: 6 Diagnostics 6-14

Setting the node address: 4 Install 4-15

Settling time: D_ResponseTimes D-5

Shield contact: 1_Prod_Ovw 1-6; 12_Analog
12-33

shipbuilding, Approval: 7 Specs 7-4

Shipping conditions: 7_Specs 7-6

Shock: 7_Specs 7-9

Sine-shaped interference: 7_Specs 7-7

Slave: 1_Prod_Ovw 1-2

slot number labels: 7_Prod Ovw 1-6

Smoothing: 12 _Analog 12-44
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Software requirements: 6_Diagnostics 6-7

Specific applications: 5 Wiring 5-2

Standards, Standards: 7_Specs 7-2

Standards, certificates, and approvals: 7_Specs
7-2

Startup: 6 Diagnostics 6-7

Startup of the system after specific events:
5 _Wiring 5-2

Status and error LEDs, DeviceNet slave adapter:
2 DNS200S 2-6--2-8

Storage conditions: 7 Specs 7-6

Strobe 1/O operation: 2 DNS200S 2-10

T

Technical specifications
climatic environmental conditions: 7 Specs
7-8
DeviceNet slave adapter: 2 DNS200S 2-35,
2-36
mechanical environmental conditions:
7_Specs 7-8
of electromagnetic compatibility: 7 Specs
7-6
Shipping and storage conditions: 7 _Specs
7-6
Temperature: 7_Specs 7-7
Terminal module: 1_Prod_Ovw 1-5; 5 Wiring
5-9, 5-10, 5-11
wiring with Fast Connect: 5 Wiring 5-11
wiring with screw-type terminals: 5 Wiring
5-9
wiring with spring terminals: 5 Wiring 5-9,
5-10
Terminal module TM-E15S24-01,
TM-E15C24-01, and TM-E15N24-01
block diagram: 9_Term_Modules 9-20
technical specifications: 9 Term Modules
9-21
Terminal module TM-E15S24-AT and
TM-E15C24-AT
block diagram: 9_Term_Modules 9-25
features: 9 Term Modules 9-24
technical specifications: 9 Term Modules
9-26
terminal assignment: 9 Term_Modules 9-25
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Terminal module TM-E30S44-01 and
TM-E30C44-01, terminal assignment:
9 Term _Modules 9-28
Terminal modules: 5 Wiring 5-12, 5-16. 5-17;
9 Term_ Modules 9-1
Wiring for digital, analog, and technology
modules: 5 Wiring 5-17
wiring for power modules: 5 Wiring 5-16
wiring with Fast Connect: 5 Wiring 5-12
Terminal modules and electronic modules:
3 Config 3-11; 9 _Term_ Modules 9-2

Terminal modules and power modules: 3_Config

3-10; 9 Term Modules 9-2
Terminal modules TM-E15S23-01,
TM-E15C23-01, and TM-E15N23-01:
9 Term _Modules 9-22
block diagram: 9 Term Modules 9-23
features: 9 Term Modules 9-22
technical specifications: 9 Term Modules
9-23
terminal assignment: 9 Term_Modules 9-22
Terminal modules TM-E15S24-01,
TM-E15C24-01, and TM-E15N24-01:
9 Term _Modules 9-19
features: 9 Term Modules 9-19
terminal assignment: 9 Term_Modules 9-20
Terminal modules TM-E15S24-A1,
TM-E15C24-A1, and TM-E15N24-A1:
9 Term _Modules 9-16
features: 9 Term Modules 9-16, 9-17
technical specifications: 9 Term Modules
9-18
terminal assignment: 9 Term_Modules 9-17
Terminal modules TM-E15S24-AT and
TM-E15C24-AT: 9 Term Modules 9-24
Terminal modules TM-E15S26-A1,
TM-E15C26-A1, and TM-E15N26-A1:
9 Term _Modules 9-13
block diagram: 9 Term Modules 9-15
features: 9 Term Modules 9-13
technical specifications: 9 Term Modules
9-15
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Terminal modules TM-E30S44-01 and
TM-E30C44-01: 9 Term Modules 9-27
Terminal modules TM-P15S22-01,
TM-P15C22-01, and TM-P15N22-01:
9 Term_Modules 9-11
block diagram: 9 Term Modules 9-12
features: 9 Term Modules 9-11
technical specifications: 9 Term Modules
9-12
terminal assignment: 9 Term_Modules 9-11
Terminal modules TM-P15S23-A0,
TM-P15C23-A0, and TM-P15N23-A0:
9 Term Modules 9-8
block diagram: 9 Term Modules 9-9
features: 9 Term_Modules 9-8
technical specifications: 9 Term Modules
9-10
Terminal modules TM-P15S23-A1,
TM-P15C23-A1, and TM-P15N23-A1:
9 Term Modules 9-5
block diagram: 9 Term Modules 9-6
features: 9 Term_Modules 9-5
technical specifications: 9 Term Modules
9-7
terminal assignment: 9 Term_Modules 9-6,
9-9
Terminating module: 7 Prod Ovw 1-6
Test voltage: 7 _Specs 7-10
Thermocouples: 12_Analog 12-23
TM-E30S44-01 and TM-E30C44-01 terminal
modules
block diagram: 9 Term_ Modules 9-29
features: 9 Term Modules 9-27
technical specifications: 9 Term Modules
9-29
TM-E installation: 4_Install 4-6
TM-P terminal modules: 4 _Install 4-6
Troubleshooting, DeviceNet slave adapter:
2 DNS200S 2-15-2-16
Type-coded: 5 Wiring 5-21
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UL, Approval: 7 Specs 7-3
Universal terminal modules TM-E15S26-A1,
TM-E15C26-A1, and TM-E15N26-A1:
9 Term _Modules 9-13
Use in industry: 7_Specs 7-5
Use in residential areas: 7_Specs 7-5
Use of the ET 200S in zone 2: 7 Specs 7-12
User Config mode: 2 DNS200S 2-9;
6 _Diagnostics 6-4
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Ventilation: 4 Install 4-4

w

Wiring, DeviceNet interface module: 5 Wiring
5-20; 8 IM_Modules 8-5

Wiring and Fitting: 5 Wiring 5-1

Wiring rules: 5_Wiring 5-8

Wiring terminal modules: 5 Wiring 5-15
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ATTN: TECHNICAL COMMUNICATIONS M/S 519
ONE INTERNET PLAZA

PO BOX 4991

JOHNSON CITY TN USA 37604-4991

From

Name:

Job Title:

Company Name:
Street:
City and State:
Country:

Telephone:

Please check any industry that applies to you:

O Automotive O Pharmaceutical
3 Chemical O Plastic

O Electrical Machinery O Pulp and Paper
O Food O Textiles

3 Instrument and Control O Transportation
O Non-electrical Machinery 3 Other

a

Petrochemical
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Remarks Form
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to Siemens.

Please give each of the following questions your own personal mark within a range from 1 (very
good) to 5 (very poor).

Do the contents meet your requirements?

Is the information you need easy to find?

Is the text easy to understand?

Does the level of technical detail meet your requirements?
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