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to a particular part of the documentation.
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Note the following:

Warning
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Preface

Purpose of the
Manual

Contents of the
Manual

Applicability of the
Manual

Changes Since the
Previous Manual

Theinformation in this manual will enable you to run the Z00L distrib
uted 1/O device and Smart Connect SC in the2B0 distributed I/O system
as a DP slave.

Order number 6ES7 130-1AA00-8AA0 comprises the manual

ET 200L, ET 200L-SC and ET 200L-SC IM-SC
Distributed I/O Device, Release 4

e User information on the ET 200L,
ET 200L-SC and ET 200L-SC IM-SC
(SC = Smart Connect)

* Appendices

This manual is valid for the components of theZBDL distributed I/O de
vice and Smart Connect SC specified in Appendix A.

It describes the components valid at the time of publicati@ntééerve the
right to attach current product information on new and updated components.

Changes have been made since the previous version of this manual, order
number 6ES7 130-1AA00-8AA0, Release 3, as regards the following:

e ET 200L-SC IM-SC (fine-step modular 1/0O device)
e ET 200L: AC terminal block and electronics blocks
e ET 200L-SC: High-speed SC analog input modules and counter module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Standards and
Certification

Recycling and
Disposal

Other Manuals

CD-ROM

The ET 200L and Smart Connect SC meet the requirements and and criteria
of IEC 1131, Part 2 and are based on the EN 50140rve 2, PROFIBUS
standard. They meet the requirements for the CE marking, and have CSA,
UL and FM certification.

You will find detailed information on certification and standards in Sec
tion 6.1.

The ET200L distributed 1/0O device and Smart Connect SC are environment-
friendly products. They are exceptional for the following:

¢ Development in accordance with the guidelines for environment-friendly
products: SN 36350

e Laser inscriptions (i.e. no labels)
¢ Plastics identification in accordance with DIN 54840

* Fewer materials used due to size reduction; fewer parts due to integration
in ASICs

The ET200L and Smart Connect SC are recyclable due to their low centami
nant content.

To recycle and dispose of your old equipment in an environment-friendly
manney contact:

Siemens Aktiengesellschaft

Anlagenbau undéchnische Dienstleistungen
ATD TD3 Kreislaufwirtschaft

Postfach 32 40

D-91050 Erlangen

Phone: +49 91 31/7-3 36 98
Fax: +49 91 31/7-2 66 43

The people there will adapt their advice to suit your situation and provide a
comprehensive and flexible recycling and disposal system at a fixed price.
After disposal you will receive information giving you a breakdown of the
relevant material fractions and the associated documents as evidence of the
materials involved.

In addition to this manual, you will require the manual for the relevant
DP master

The whole of the ET 200 documentation is also available as a collection on
CD-ROM.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c
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Aids to Using the To enable you to access the information you require as quickly as possible,
Manual the manual contains the following aids:

¢ At the beginning of the manual you will find a complete table of contents
and lists of all the figures and tables in the manual.

¢ In the left-hand main in each chapter you will find headings that-pro
vide you with an overview of the contents of the various sections

¢ Following the appendices you will find a glossamich contains defiri
tions of important terms used in the manual.

¢ At the end of the manual you will finddetailed index, which gives you
rapid access to the information you require.

Additional Support If you have technical questions, please get in touch with your Siemens repre
sentative or dice. You will find the address in the manuals of the DP-mas
ters (e.g. in the appendix entitled “Siemensriivide” of theS7-300 Po-
grammable Contiler; Hardware and Installatiormanual) in catalogs and in
CompuServeGO AUTFORUMA hotline is available on +49 (21895-7000
(fax: 7001).

If you require the type file or device master file, you can download it by mo
dem. Dial +49 (91) 737972.

If you have questions or comments about the manual itself, please fill in the
form at the end of the manual and send it to the specified address. Please give
us your personal assessment of the manual on the form.

To make things easier for those new to the2BU distributed 1/0 device, we
offer the "KO-ET200” workshop. If you are interested, please contact your
regional training center or the central training center in D-90327 Nurgmber
(tel. 091 895 3154).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02c \Y
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Constantly
Updated
Information

vi

You can get constantly updated information on SIN@ products:
¢ On the Internet at http://wwad.siemens.de/
¢ On the fax polling no. +49 8765-93 00 50 00

In addition, SIMATIC Customer Support provides you with current informa
tion and downloads that can be useful to you when using BI®1Aroducts:

¢ On the Internet at http://wwead.siemens.de/support/html_00/index.shtml
e At the SIMATIC Customer Support mailbox on +49 {9B95-7100

To access the mailbox, use a modem of up.3d {28.8 kbps) with the
following parameter settings: 8, N, 1, ANSI. Alternativelge ISDN
(x.75, 64 kbps).

You can contact SIMEC Customer Support by phone on
+49 (911) 895-7000 and by fax on +49 (91895-7002. ¥u can also send
queries by e-mail on the Internet or to the above mailbox.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c
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Product Overview 1

In This Chapter

Contents of the
Chapter

The product overview provides information about

The role of the ET 200L distributed I/O device and Smart Connect within
the ET200 distributed I/O system.

The components which make up the ET 200L distributed 1/0O device.
The components which make up the Smart Connect SC.

How the components of the ET 200L and Smart Connect SC can be used
together.

Section Subject Page
1.1 What Is the ET 200 Distributed /O System? 1-2
1.2 What Is the ET 200L Distributed I/O Device? 1-3
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Product Overview

1.1 What Is the ET 200 Distributed I/0O System?

What Is the Whena system is installed, the input/output modules are normally installed
ET 200? centrally in the programmable logic controller

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

In such systems, we recommend you to use the ET 200 distributed 4/0O sys
tem:

¢ The controller CPU is located centrally
¢ The I/O (input/output) system operates locally in a distributed fashion.

e The ET200 high-performance bus system ensures that the CPU and I/O
system communicate with each other without problems owing to its high
data transfer rates.

What Does the The ET200 distributed 1/0 system consists of active (master) and passive
ET 200 Consist (slave) nodes that are interconnected via the PROFIBUS-DP
Of?

S5-115U to 155 U

S7-300M7-300 S7-400M7-400 S5-95U with IM 308-C PU or PC
3 =] DP master
¢ | 1 nUﬂuE ] 2
Q|I:I |]|][| : (==
Ll B
PROFIBUS-DP
| N DP slaves
g' ;| | I 0 Uﬂm: ::u:||||:||:||=|
L LRI ﬁ” I]|]|] [ |—|
ET 200L ET 200M ET 200B S5-95U  Other field devices
Figure 1-1 A Typical PROFIBUS-DP Installation
PROFIBUS-DP PROFIBUS-DRDP means distributed I/O) is an open bus system conform

ing with EN 50170 W¥lume 2, PROFIBUS. The PROFIBUS-DP consists of a
DP master and DP slaves.

¢ DP master. The link between the controller and the distributed 1/Q sys
tem is the DP mastefhe DP master exchanges data with the distributed
1/0 system over the PROFIBUS-DP and monitors the field bus.

e DP slave The I/O devices are connected as DP slaves. DP slaves process
data locally from the sensors and signal control elements in such-a man
ner that they can be transferred over the PROFIBUS-DP field bus.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
1-2 EWA 4NEB 780 6009-02¢
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1.2 What Is the ET 200L Distributed 1/0O Device and Smart Connect?

Definition

Applications

ET 200L Block 1/0
Device

The ET 200L distributed 1/0 device and Smart Connect is a DP slave within
the ET 200 distributed 1/0O system, its degree of protection being IP 20.

Owing to its compact and flat design, the EIOL distributed I/O device and
Smart Connect is particularly suitable for applications in which space is at a
premium. The ER0OL distributed 1/0 device and Smart Connect has been
designed for the low-end to medium performance ranges.

The ET 200L and Smart Connect is available in three versions:
* The ET 200L block 1/O device

* The ET 200L-SC modular I/O device

e The ET 200L-SC IM-SC fine-step modular 1/O device

The ET 200L block I/O device is not expandable.

The ET 200L consists of a terminal block for the wiring, to which an elec
tronics block is connected. The electronics block determines the number of
input/output channels.

The ET 200L block I/0O device is available with 16 or 32 channels.

ET 200L

Electronics block
ET 200L

Terminal block
TB 16L,
TB 16L AC

16 channels

Terminal block -
TB 32L

-
oooooooo
ooogoogo
mooooooo
oooooooo

32 channels

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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ET 200L-SC The ET 200L-SC modular I/O device can be upgraded with the SIKIA
Modular 1/O Device Smart Connect.

The ET 200L-SC also consists of a terminal block to which an electronics
block is connected. The electronics block has an interface for connecting the
SIMATIC Smart Connect.

The Smart Connect (SC) consists of a TB 16SC terminal block and up to
8 SC electronic modules. There are one- and two-channel SC electronic mod
ules for digital and analog inputs/outputs or for count functions.

ET 200L-SC Electronics block sC
ET 200L-SC )
electronic modules

Terminal j N Terminal

w@w
iy

16 channels nﬁnﬁ%ﬁﬁ%ﬁﬁ% 16 channels
osanons’

Terminal iy il J Terminal

Al !

TB 32L L] ‘ TB 16SC

32 channels 16 channels

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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ET 200L-SC IM-SC
Fine-Step Modular
I/O Device

The ET 200L-SC IM-SC fine-step modular 1/O device can be upgraded with
the SIMATIC Smart Connect.

The ET 200L-SC IM-SC consists of a TB 16IM-SC terminal block to which
you can connect the IM-SC interface module and up to 8 Smart Connect
electronic modules.

The IM-SC interface module connects the ET 200L-SC IM-SC to the
PROFIBUS-DP.

You can add the TB 16SC to the ET 200L-SC IM-SC, thus allowing you to
run an additional 8 SC electronic modules.

ET 200L-SC IM-SC

Terminal
block
TB 16 IM-SC

16 channels

Terminal
block
TB 16 IM-SC

16 channels

IM-SC interface SC electronic
module for modules
PROFIBUS

modules

% SC electronic
i

Terminal
block
TB 16SC

16 channels

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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General A range of components are available for setting up th2(L,
Components for ET 200L-SC or ET200L-SC IM-SC. bu will find the components that you
the ET 200L, require for all versions of the ET 200L iafle 1-1.

ET 200L-SC,

ET 200L-SC IM-SC

You will find other components in Sections 1,2.1to 1.2.3.

Table 1-1 General Components for the ET 200L, ET 200L-SC, ET 200L-SC IM-SC

Component

Function

Illustration

Rail (EN 50022, 3% 15 or
35%x7.5)

... is the mounting rack for the
ET 200L.

)

3

) I

Power supply (PS)

... converts the mains voltage
(120/230VAC) into a 24V DC operat
ing voltage for supplying the EA0O0L.

... is the load current power supply for
the 24V DC load circuits.

000000000000000000000000
000000000000000000000000

000000000000000000000000

ARAARRRRRARRRRARARAARAAG

000000 000 Od

PROFIBUS cables with bus
connector

... Interconnect the nodes of a
PROFIBUS-DP installation.

1-6
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Terminal Block Theterminal block (TB) is used for mounting the electronics block (EB). It
contains the wiring so that if the electronics block is replaced, leads do not
have to be loosened.

The terminal block is characterized by the following:

It can be pre-wired before the electronics block is mounted.

Depending on the design, wiring can be connected by means of screw-
type or spring terminals.

It has a two-wire termination and can be upgraded to a three- ewiie@ur
termination by using supplementary terminals.

It does not contain any active electronic components. The terminal block
cannot therefore be destroyed electrically

You can insert diérent electronics blocks.
There are 16-channel (TB 16L) and 32-channel (TB 32L) terminal blocks.

The TB 16IM-SC terminal block is used in conjunction with the IM-SC
interface module, &érs pre-wiring and can be expanded directly by
means of a TB 16SC terminal block of the Smart Connect.

Electronics Block The electronics block contains the logic circuitry and is inserted into the ter
minal block and screwed. It is characterized by the following:

It defines the number of input/output channels.

You do not have to loosen the terminal lead to replace the electronics
block; you merely have to remove the bus connector

The PROFIBUS-DP is connected via a bus connector to the electronics
block.

You can set PROFIBUS addresses 1 to 99.

There is galvanic isolation between the PROFIBUS-DP and the internal
electronics.

LEDs are used to display: The voltage supply of the electronics block
(ON), bus faults (BF), group errors (SF; not for ET 200L), the status of
inputs and outputs

There is a labeling strip in the electronics block for clear identification of
inputs and outputs.od can order the labeling strip separately (refer to
Appendix A.1).

A circuit diagram is displayed on the electronics block. The circuit dia
gram is located beneath the labeling strip.

The electronics blocks of the ET 200L-SC can each be be upgraded with
a TB 16SC terminal block of the SIMAC Smart Connect.

Processing T ime The internal processing time is < 1ms.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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1.2.1 What Is the ET 200L Block I/O Device?

Features of the Figure1-2 shows you a view of the EZDOL distributed 1/O device. It coen
ET 200L sists of a terminal block and an electronics block.

Electronics block

Terminal block

Figure 1-2 View of the ET 200L Distributed I/O Device

ET 200L Modules Themodules incorporated in the ET 200L include:
e 24V DC digital input and/or output modules

¢ AC digital input and/or output modules

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
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ET 200L A whole range of components is available for installing and commissioning
Components the ET200L. The most important components and their functions are listed
in Table 1-2:

Table 1-2 Components of the ET 200L Distributed 1/0 Device

Component Function lllustration
TB 16L, TB 32L, TB 16lAC ... carries the wiring and accepts the
terminal block electronics block.
Electronics block ... IS mounted on the terminal block. It ,
defines the function (input or output). .

Supplementary terminals ... are an extension for actuators and B WU
— 1-row sensors with a 3- or 4-wire termination.| = 38529835393330638
— 2-row

Labeling sheet ... allows the labeling strips to be la
beled automatically or printed using a
laser printer

Technical Data You will find the technical data for the terminal blocks in Sections 7.1 to 7.3
and the technical data for the electronics blocks in Chapter 8.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Product Overview

1.2.2

ET 200L-SC
Modules

Smart Connect SC

Modules of the
Smart Connect SC

Features of the
Smart Connect SC

Smart Connect
Connecting Cable

Components of the
Smart Connect SC

1-10

What Is the ET 200L-SC Modular I/0O Device?

Themodules of the ET 200L-SC can be upgraded with a Smart Connect. The
modules of the ET 200L-SC include:

e 24V DC digital input modules
e 24V DC digital output modules
e 24V DC digital input and output modules

The digital and analog electronic modules of the Smart Connect SC add to
the digital inputs and outputs of the RO0L-SC.

The Smart Connect SC has the following modules:
e 24V 0.5A/2A DC digital input/output modules

e 120/230V AC digital input/output modules

e 230V AC relay module

e Analog input modules (U, I, TC,T®)

¢ Analog output modules (U, I)

The Smart Connec8C consists of a terminal block and various electronic
modules that you can connect to it.

The Smart ConnecEC allows you to fine tune the inputs and outputs to your
process.

You can connect both analog and digital electronic modules to the terminal
block at the same time.

You connect the ET 200L to the Smart Connect SC by means of the prefabri
cated connecting cable. Chapter 3.10 describes how to do this.

A number of components are available to you for installing and commission
ing a Smart Connectable 1-3 lists these components and their functions:

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c
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Table 1-3

Components of a ET 200L-SC

Component

Function

Illustration

TB 16L, TB32L terminal block
— With spring terminal
— With screw-type terminal

...carries the wiring and accepts
the electronics block.

Electronics block for the SC

...is mounted on the terminal
block. It defines the function
and has an interface for conneg
ing the Smart Connect.

t

1

TB16 SC terminal block
— With spring terminal
— With screw-type terminal

...carries the wiring and the SC
electronic modules.

[ Thesasbaantossiates
A888

Fy pr A

P e

Digital/analog electronic
modules

...are connected to the TB 16S(
terminal block. Electronic mad
ules define the functions (input/|
output...).

)

Smart Connect connecting cab
(comes with the TB 16SC termi
nal block)

e.. connects the TB 16SC to the
SC electronic modules.

Supplementary terminal, single
row

— Spring terminal
— Screw-type terminal

+...is an add-on module for actud
tors and sensors with 3-conduc|
tor connections.

A

Supplementary terminal, 2-row
— Spring terminal
— Screw-type terminal

...is an add-on module for actud
tors and sensors with 4-conduc|
tor connections.

A

ET 200L, ET 200L-SC and ET 200L-SC
EWA 4NEB 780 6009-02c
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Table 1-3 Components of a ET 200L-SC, continued
Component Function lllustration
Shieldterminal ...connects the shielding of ana
log signal lines with the supple
mentary terminal.
Labeling sheet ...allows the labeling strips to be ;
labeled automatically or printed S ) S
using a laser printer | | fo0o o T ]
”””” CE R Y=
!
[]——j o—|

erst

Bezeichnungsschild AKL 4 NET 731 6012
knicken bevor Einzelschild herausgetr

=

T

==

=t

=

[

2 BN
H

==

[T

=@

Technical Data
L

1-12

Electronics blocks for the Smart Connect: Chapter 9
TB 16SC terminal block: Section 7.4

SC electronic modules: Chapters 10 and 12

You will find the technical data in the following chapters and sections:

TB 16L and TB 32L terminal blocks: Sections 7.1 and 7.2

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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1.2.3  What Is the ET 200L-SC IM-SC Fine-Step Modular I/O Device?

Features of the The ET 200L-SC IM-SC consists of the TB 16IM-SC terminal block, to
ET 200L-SC IM-SC which the IM-SC interface module and up to 8 Smart Connect electronic
modules are connected.

IM-SC interface SC electronic modules

module

} )

llsisn o

SE58

; S
- §§§ BE58

TB 16IM-SC
terminal block

Supplementary

terminal

Figure 1-3 ET 200L-SC IM-SC
IM-SC Interface ThelM-SC interface module connects the ET 200L-SC IM-SC to the
Module PROFIBUS-DP.

e ltis tilted onto the TB 16IM-SC terminal block.

¢ It has a connector for the PROFIBUS-DP

e The PROFIBUS addresses 1 to 99 can be set.
Modules of the SC You can connect up to 8 SC electronic modules to the TB 16IM-SC terminal
Electronic block directly The Smart Connect SC modules include:

Modules ¢ 24V 0.5A/2A DC digital input/output modules

e 120/230V AC digital input/output modules
e 230V AC relay module

¢ High-speed analog input modules (U, I)

* Analog input modules (U, |, TC,T®)

¢ Analog output modules (U, 1)

e 40 kHz counter module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Expanding the
ET 200L-SC IM-SC

High-Speed
Analog Input
Modules

The high-speed analog input modules can only be used in the TB 16IM-SC

The ET 200L-SC IM-SC can be expanded by means of a TB 16SC terminal
block to connect 8 additional SC electronic modules.

These modules tdr high-speed measured-value acquisition and data transfer
They are particularly well suited to rapid data acquisition for pressure and
flow measurements.

terminal block or in the expanded TB 16SC terminal block.

Components for
the ET 200L-SC

There are a range of components available for installing and commissioning
a Smart Connect.able 1-4 lists the components and specifies their-func

IM-SC tions:
Table 1-4 Components of an ET 200L-SC IM-SC
Component Function lllustration
IM-SC interface module .. connects the TB 16IM-SC
. IM-SC
terminal block to the
PROFIBUS-DP. =
]
B
O h:

TB 16IM-SC terminal block
— With spring terminal
— With screw-type terminal

...carries the wiring, the IM-SC
interface module and the SC
electronic modules.

TB 16SC terminal block (with
SC connection cable)

— With spring terminal
— With screw-type terminal

.. is added to the TB 16IM-SC
and carries the wiring and

8 additional SC electronic med
ules.

@%@@@@%@

S@m

Digital/analog electronic med
ules/counter module

...are connected to the

TB 16IM-SC and TB 16SC ter
minal blocks. Electronic med
ules determine the functions {in
put/output...).

Smart Connect connecting cab
(comes with the TB 16IM-SC
terminal block)

e.. connects the ET 200L-SC
IM-SC to the TB 16SC for con
necting 8 additional SC electro
nic modules.

1-14

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Table 1-4 Components of an ET 200L-SC IM-SC

Component Function lllustration

Supplementaryerminal, single- | ...is an extension for actuators
tier and sensors with a 3-wire con

— Spring terminal nection.
— Screw-type terminal

Supplementary terminal, two- | ...is an extension for actuators
tier and sensors with a 4-wire con
— Spring terminal nection.

— Screw-type terminal

Shield terminal ...connects the shielding of ana
log signal lines with the supple
mentary terminal.

Labeling sheet ...enables automatic labeling or
printing by laser printer el
””” gon [T e
e e

11

“2]3]4]5]6 12[13[14[15]16]17]138|
M M M| M MM MMM MM
ue

Technical Data You will find the technical data for the EZDOL-SC IM-SC in the following
sections and chapters:

¢ [IM-SC interface module: Section 9.1

¢ TB 16IM-SC terminal block: Section 7.5

e TB 16SC terminal block: Section 7.4

* SC electronic modules: Chapters 10 and 12

Counter module: Chapter 13

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Installation

Introduction The ET200L distributed 1/0O device and Smart Connect has been designed
for simple installation and wiring. To this end, the label of theB0L dis
tributed 1/O device and Smart Connect has been made self-explanatory

In this chapteryou will find additional information on installing and wiring
the ET200L distributed 1/O device and Smart Connect.

Procedure A number of steps are involved in the installation of the2BUL distributed
I/0 device and Smart ConnecteWwuggest you adhere to the following se
quence:

Procedure Section
Installing the 1. Install the ET 200L TB 16L/TB 32L terminal block and supplementary 2.1
ET 200L terminal
Install and disassemble the ET 200L electronics block 2.2
3. Setthe ET 200L PROFIBUS address 2.€
Installing the 1. Install the ET 200L TB 16L/TB 32L terminal block and supplementary 2.1
ET 200L-SC and terminal
Smart Connect Install and disassemble the ET 200L electronics block 2.2
Install the SC TB 16SC terminal block 2.2
. Connect the Smart Connect electronic modules to the TB 16SC terminal 2.4
block
5. Setthe ET 200L PROFIBUS address 2.6
Install a supplementary terminal and shield terminal on the TB 16SC 2.7
terminal block
Installing the 1. Install the ET 200L TB 16IM-SC terminal block 2.3
ﬁ\;lrégo;ﬁc 2. Connect Smart Connect electronic modules to the TB 16IM-SC terminal 2.4
" 1 block
Install the SC TB 16SC terminal block 2.3
. Connect Smart Connect electronic modules to the TB 16SC terminal 2.4
block
Set the ET 200L PROFIBUS address on the IM-SC 2.6
6. Installa supplementary terminal and shield terminal o 6IM-SC/ 2.7
TB 16SC terminal block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢c 2-1
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Contents of the
Chapter

2-2

Section Topic Page

21 Installing the ET 200L TB 16L/TB 32L Terminal Block and 2-3
Supplementary Terminal

2.2 Installing and Disassembling the ET 200L Electronics Block 2-6

2.3 Installing the TB 16IM-SC/TB 16SC Terminal Block 2-7

2.4 Connecting the Smart Connect Electronic Modules to the 2-13
TB 16IM-SC/TB 16SC Terminal Block

25 Installing the ET 200L IM-SC Interface Module on the 2-17
TB 16IM-SC Terminal Block

2.6 Setting the ET 200L PROFIBUS Address 2-18

2.7 Installing a Supplementary Terminal and Shield Terminal on ti#19

TB 16IM-SC/TB 16SC Terminal Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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2.1 Installing the ET 200L TB 16L/TB 32L Terminal Block and
Supplementary Terminal

Introduction In this section, we describe how you install the terminal block and the sup
plementary terminal.

Requirements Install the terminal block on a rail.

¢ You install the ET200L distributed I/O device on a rail conforming with
EN 50022 (35¢ 7.5 or 35¢< 15).

¢ The preferred mounting position is horizontal installation on a vertical
wall. All other mounting positions are conceivable.

* You require a free space on a rail of 145 mm (16 channels) or 191 mm
(32 channels).

e The minimum installation depth is 82 mm (with an electronics block
installed and an MLFB 6ES7 972-0CA30 0XAO0 bus connector connected)
when using a 3% 7,5 mm rail.

* You require a free space of 35 mm above the terminal blatkréquire
a free space of 20 mm below the terminal block(when using the 42 mm
single-tier supplementary terminal or the 57 mm two-tier supplementary
terminal).

If you add a TB 16SC to the ET 200L, you need a free space of 40 mm
instead of 35 mm above the terminal block.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢c 2-3
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Installing the
Terminal Block

Installing and
Disassembling
Supplementary
Terminals

2-4

Install the terminal block in the following order:

1. Mount the terminal block on the rail.

2. Tilt the terminal block backwards until you hear both the safety bolts en
gage.

You can now wire the terminal block (refer to Chapter 3) before you install
the electronics block. If you are using supplementary terminals, you must
install them before you commence wiring.

Figure 2-1 Installing the Terminal Block

Pushthe supplementary terminals into the existing guideways on the lower
side of the terminal block until you hear the safety bolt engage.

To disassemble supplementary terminals, proceed as follows:
1. Pull the safety bolt downwards as far as the stop.

2. Pull out the supplementary terminals forwards from the guideways.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c
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Disassembling the Removethe terminal block in the following order (refer also to Figure 2-2):
Terminal Block
1. Turn of the power supply

2. Remove the electronics block.

— Remove the bus connector

— Loosen the fixing screw

— Tilt the electronics block forwards.
3. Loosen the wiring.

4. If you are using supplementary terminals, you must remove them before
disassembling the terminal block (see above).

5. Press the two safety bolts downwards in succession with a screwdriver

6. Tilt and remove the terminal block from the rail.

Figure 2-2 Disassembling the Terminal Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢ 2-5
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2.2 Installing and Disassembling the ET 200L Electronics
Block

Installing the Attachthe electronics block to the terminal block in the following order:

Electronics Block 1. Insert the electronics block from above into the guideways on the termi

nal block.
2. Tilt the electronics block backwards as far as the stop.

3. Secure the electronics block on the terminal block by tightening the
screw:

Figure 2-3 Installing the Electronics Block

Disassembling the To disassemble the electronics block, proceed in the reverse order
Electronics Block

1. Turn off the power supply

2. Remove the bus connector

3. Loosen the fixing screw

4. Tilt the electronics block forwards.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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2.3 Installing the TB 16IM-SC/TB 16SC Terminal Block

Installation Theterminal blocks are intended for installation in a cabinet or in an en
closed casing or operating room.

The TB 16SC and TB 16IM-SC terminal blocks can be installed horizantally
Provided temperatures do not exceed @Qother installation locations are
also possible.

Installation When working out the space requirements of a terminal block, you must
Dimensions and maintain adequate clearances to other components.

Clearances - : . . .
These minimum clearances are necessary at installation and during operation

for the following reasons:
e Forinstalling and removing the terminal block and the electronic modules
¢ To guarantee the air flow required for cooling during operation

e TB 16IM-SC terminal block: ¥u require a free space of 40 mm above
the terminal block and 50 mm under the terminal block (when using the
50 mm single-tier supplementary terminal or the 57 mm two-tier supple
mentary terminal).

e TB 16SC terminal block: You require a free space of 40 mm above the
terminal block and 20 mm under the terminal block (when using the
42 mm single-tier supplementary terminal or the 57 mm two tier supple
mentary terminal).

Installation Work If you carry out installation work with AC modules with a 230 V load supply
that involves disconnecting the protective conductor from the TB 16SC or
TB16 IM-SC, you must first switch bthe 230 V load supply

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢c 2-7



Installation

Installing the Proceedhs follows:

Terminal Block 1. Mount the terminal block in such a way thatf&ignt clearance remains

for ventilating the terminal block and installing and ventilating the-elec
tronic modules.

2. Screw the rail (35 mm wide) to the cabinet frame or the mounting block
(screw size: M5).

3. Position the terminal block on the 35 mm rail from above, and swing it
down. The terminal block snaps onto the rail (see Figure 2-4).

Figure 2-4  Snapping the Terminal Block onto the Rail

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Sliding the
Labeling Strips
into the Terminal
Block

Proceedas follows:

1. Note the assignment between the slot and the module on the labeling
strip.

2. Slide the labeling strip from the side into the terminal block guide.

e
= ]

00

——————— =22
0000000 OO

29

0000000 OO

r 22eRaPe

Figure 2-5 Sliding the Labeling Strip into the Terminal Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Positioning the You must now position the coding slide switches correctly in accordance with
Coding Slide the configuration of your system so that you can install the electronic mod
Switches ules. Each slot has a coding slide switch. The terminal blocks are supplied

with coding slide switches at position O.

Electronic Module Position of the 1st
Coding Slide Switch
DC Modules
Digital electronic module 2DIDC24V (single width) DC position (up)
Digital electronic module 2DODC24V0.5A (single width) DC position (up)
Digital electronic module DODC24V2A (single width) DC position (up)
Counter module 1COUNT40kHz (single width) DC position (up)
AC Modules
Digital electronic module 1DIAC120/230V (single width) AC position (down)

Digital electronic module 1DOAC120/230V1A (single width) | AC position (down)
Digital electronic module 1DORel.AC230V (single width) AC position (down)

Analog Electronic Modules

Analog electronic module 2 Al U, 2 Al HS U (single width) DC position (up)

Analog electronic module 2 Al I, 2 Al HS | (single width) DC position (up)

Analog electronic module 2 Al TC (single width) DC position (up)

Analog electronic module 1 Al RTD (single width) DC position (up)

Analog electronic module 1 AO U (double width) DC position (up)

Analog electronic module 1 AO | (double width) DC position (up)
A Warning

Thereis a risk of injury and damage to property

Do not attempt to force the coding slide switch.

Forcing the coding slide switch is dangerous and can destroy electroric mod
ules.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
2-10 EWA 4NEB 780 6009-02¢
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Coding slide switches
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Figure 2-6  Positioning the Coding Slide Switches

1. Selecta screwdriver with a blade width of 3.5 mm.

2. Insert the screwdriver into the slot on the coding slide switch (see Fig
ure 2-7).

3. Apply slight pressure to push the coding slide switch into the required
position.
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Figure 2-7  Using the Screwdriver

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Noting the System
Designation

Noteyour system designations on the enclosed labeling strip for the elec
tronic module.

77777777777777 b} ------------- — Separating
\ / edges
”””””” e
”””””” Oo— | T
F-f------------- e e . Labeling strips
o Y21 for electronic modules
Fo T 0 O T nl] 0
00— 0— Labeling strips for
I . _ . __._____1 terminal block and
e f3lafofe ] lafroftt]iefrs|t¢15)i6[17/18]  supplementary termi-
MMM MM MMM M MMM M MM M M M nal can be truncated
] here
[ Bereichnungsschild AKL 4 NET 731 eot2
Bitte zuerst knicken bevor Einzelschild herausgetrennt wird

Figure 2-8 Designation Plate with Labeling Strips (Reduced in Size)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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2.4 Connecting Smart Connect Electronic Modules to the
TB 16IM-SC/TB 16SC Terminal Block

Connection Rules
for the Electronic

Thefollowing connection rules apply to the SC electronic modules:

e You can connect up to 10 counter modules in a2@L-SC IM-SC

Modules (with TB 16SC).

* The slot immediately to theght of an AC module/relay module must
either have an AC module/relay module or be free (see the following ex
ample).

e Under certain circumstances the number of plug-in SC electronic modules
is limited (see the next page).

Note

If you use the TB 16IM-SC and TB 16SC together, you have a maximum of

16 slots available. This gives you up to 32 digital/analog channels, which

can include a maximum of 12 analog channels.

Examples 8 slots (A...H) are available to you on each terminal block.

You Want to Connect the A B C D E F G H
Following Electronic Modules
to a Terminal Block
Only DC modules DC DC DC DC DC DC DC DC
Only analog electronic modulef Analog Analog Analog | Analog | Analog | Analog | Analog
Only AC modules AC AC AC AC AC AC Relay
DC modules andAC modules AC DC DC AC AC Relay
Analog electronic modulesnd Analog Analog AC AC AC AC AC
AC modules
Analog electronic modules, DQ Analog Analog | Analog DC DC Analog | AC AC
modulesand AC modules
Analog electronic modulesnd | Analog DC Analog DC DC Analog DC Analog
DC modules

Circuit Schematic

The circuit schematic is shown on the front of every electronic module. Up to

two LEDs are located below the circuit schematic. In the operating mode, the
circuit schematic is covered by the labeling strip. The LEDs are visible
through the transparent part of the labeling strip.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Number of Plug-in The number of plug-in analog SC electronic modules is limited in the fellow
Analog SC ing cases:

Electronic — When there is no S7 DP master

Modules

— When they are used in an ET 200L-SC IM-SC with a TB 16SE con
nected

The PROFIBUS-DP standard EN 50 170]urne 2, restricts the length of the
parameterization data to a maximum of 244 bytes. This means that when ana
log SC electronic modules are used, the number of plug-in SC electronic
modules may be limited.od will find a formula below for calculating the
maximum number of SC electronic modules permitted in an

ET 200L-SC IM-SC:

244 = 10+ [(14 +Dx 7)1+ [(21 + AX9 + Kx5 + Cx 18)]p

Key:

D = total number of digital SC electronic modules plugged in

A = total number of analog SC electronic modules plugged in

K = total number of analog channels plugged in

C = total number of SC counter modules plugged in

[...]1 only necessary if digital SC electronic modules are plugged in
[...]2 only necessary if analog SC electronic modules are plugged in

Example 1 ET 200L-SC IM-SC: 1% 2AE; 1x 2DE: —> D = 1; A = 15; K = 30
10 + (14 + X 7) + (21 + 15¢9 + 30x 5) = 10 + 21 + 306 = 337

The result is greater than 244 so this configuration is not possible.

Example 2 ET 200L-SC IM-SC: & 2AE; 4x 2DE: —>D =4; A=8; K = 16
10 + (14 + 4K 7) + (21 + 8K 9 + 16x 5) = 10 + 42 + 173 = 225

The result is less than 244 so this configuration is not possible.

Example 3 ET 200L-SC IM-SC: 6 2AE; 3x 1COUNT40kHz; 4x 2DE:
—>D=4A=6K=12;C=3

10+ (14 +4&7)+ (21 +6x9 +12x5+3x18) =10 + 42 + 189 = 241

The result is less than 244 so this configuration is not possible.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Labeling Strips of
the Electronic
Modules

Slide the labeling strip down from the top into the electronic module to be
plugged in.

Note

You will only achieve full operating safety of the electronic modules if you
have inserted the labeling strips on the front of the electronic modules (elec
trostatic dischaye on the front of the module, covering the LEDS).
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=He
=He
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|

Figure 2-9 Connecting the Electronic Modules to the Terminal Block

/N

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02c

Warning
Thereis a risk of injury and damage to property

If you install a combination of AC and DC modules on a terminal block, you
must comply with the rules for doing this. If you do not, injury and damage
can be caused.

Always position the electronic modules in accordance with the connection
rules.
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i’i Warning
Thereis a risk of injury and damage to property

When using AC modules, you must use a supplementary terfsanav-
type terminal), to which you must connect the protective conductor

When using AC modules, you must sseew-typesupplementary termi
nals.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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2.5 Installing the ET 200L IM-SC Interface Module on the
TB 16IM-SC Terminal Block

Requirements Beforeyou install the IM-SC interface module on the TB 16IM-SC terminal
block, note the following:

e The screw for fixing the IM-SC interface module is shipped screwed into
the terminal block.

Use a screwdriver to remove the screw

* When the IM-SC interface module is installed, a cable lug providing a
connection to chassis ground is fixed at the same time.

Secure the ground cable in the cable lug, and establish a connection to
chassis ground. See Section|3.7.

Installing the Secure the IM-SC interface module by proceeding in the following sequence:
IM-SC Interface . . . .

1. Hook the interface module from above into the guides on the terminal
Module block

2. Tilt the interface backward until the stop.

3. Put the cable lug for chassis ground (with the ground cable) on the screw
and secure the IM-SC interface module on the TB 16IM-SC terminal
block by tightening the screw

IM-SC interface module
A

Q 00[]000000 )
gﬂggggﬂ =000 I
L g
= 0
Cable lug = = :
% >
5]
DD DD
SEDSE0SEEE05E555 55
DODDDDDDDDDDDDDD DD
SREEEEEEEEEEEEEE Sls
| T 77
terminal block ==

Figure 2-10 Installing the IM-SC Interface Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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2.6 Setting the ET 200L PROFIBUS Address

Introduction

Location of Rotary
Switches

Rotary Switches of
the ET 200L-SC
IM-SC

Modifying the
PROFIBUS
Address

2-18

The PROFIBUS address defines the address of the@L distributed 1/0
device on the PROFIBUS-DP

The two rotary switches for the PROFIBUS address are located on the elec
tronics block beneath the bus connector

Tip: You must set the PROFIBUS address before clipping on the bus eonnec
tor. When clipped on, the bus connector conceals the two rotary switches.

! Example PROFIBUS ad-
dress 63:
WO/ x10
) Position 6
9 X
Rotary switches o X N
5 [ for the PROFI- /@; Position 3
s BUS address

The two rotary switches are on the right-hand side of the IM-SC interface
module.

Tip: Set the PROFIBUS address before you wire the TB 16IM-SC terminal
block or before you mount the IM-SC interface module. The rotary switches
are more accessible then.

Rotary switches for the PROFIBUS address
/

7. |0000000000E0EEE800
©'© |00000000000000000: -
O00000000000000000 |+ <3 Q,\@/Nxm

= = ST

PROFIBUS ad-
dress 63:

Example

9%

Position 3  Position 6

You modify the PROFIBUS address at the two rotary switches by using a
small screwdriverPROFIBUS addresses 1 to 99 are authorized for the
ET 200L distributed 1/O device.

PROFIBUS address 0, which is set when the2BT distributed I/O system
leaves the works, is reserved for a PU or PC. Any change made to the
PROFIBUS address takedesft when the supply voltage is turned on.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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2.7 Installing a supplementary terminal and shield terminal
on the TB 16IM-SC/TB 16SC terminal block

Securing the If you want to connect a single-tier or two-tier supplementary terminal, pro
Supplementary ceed as follows:
Terminal to the

Terminal Block 1. Hold the supplementary terminal parallel to the terminal block. Use the

right edge as a guide.

2. Insert the mountings (dovetails) into the grooves on the underside of the
terminal block.

3. Press the upper side of the supplementary terminal against the underside
of the terminal block, and slide the supplementary terminal to the back.
The supplementary terminal engages.

Fe

]
=
]

=
L~
L]

[F&
Fe

=
Il

&
=

Figure 2-11 Securing a Supplementary Terminal to the Terminal Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Shielding for
Analog Processing

2-20

In analog processing, you insert the cables of the signal lines in the shield

terminal. D do this, proceed as follows:

1. Clip the TB 16IM-SC/TB 16SC terminal block onto the rail.
2. Connect a 1- or 2-tier supplementary terminal to the TB 16IM-SC/

TB 16SC terminal block.

3. Connect the metallic shield terminal to the 1- or 2-tier supplementary ter

minal.

e [Nas

e
Ee e

¥s/)
=

Figure 2-12 Connecting a Shield Terminal to the Supplementary Terminal

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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4. Securghe shield terminal in the supplementary terminal by tightening the
screw of the slot with a screwdriver

5. If you are using a TB 16IM-SC/TB 16 SC (screw-type terminal):

Secure the shield terminal in the supplementary terminal by tightening the
screw of the slot with a screwdriver

If you are using a TB 16IM-SC/TB 16 SC (spring terminal):

Secure the shield terminal in the supplementary terminal by inserting a
screwdriver in the lower opening and the shield terminal in the upper
opening until the stop.

6. Strip the insulation to bare the conductors.

7. Secure the bared wire ends in the terminal block, and pull them through
the shield terminal.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢c 2-21



ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c



Wiring

Introduction

Procedure

The ET200L distributed 1/0O device and Smart Connect has been designed
for simple wiring. D this end, the label of the EZDOL distributed 1/O de
vice and Smart Connect has been made self-explanatory

In this chapteryou will find additional information on wiring the EA00L
distributed 1/O device and Smart Connect.

The wiring of the ET200L distributed I/O device and Smart Conneet in
volves several steps.@\$uggest you adhere to the following sequence:

Procedure Section

Important infor- | 1. General rules and regulations 3.1
mation on wiring > Configuring the electrical installation 3.2

3. Wiring rules 3.3
Wiring the 1. Wire the ET 200L TB 16L/TB 32L terminal block 3.4
ET 200L
Installing the 1. Wire the ET 200L TB 16L/TB 32L terminal block 3.4
ET 200L-SC and™> ™\ the Smart Connect TB 16SC terminal block 3.5
Smiaut Comaact

3. Install a supplementary terminal for the TB 16SC 3.8

4. Connect shielded cables to the shield terminal of the supplementary ter- | 3.S

minals

5. Connect the Smart Connect SC to the ET 200L-SC 3.10
Wiring the 1. Wire the ET 200L TB 16IM-SC terminal block 3.4
ET 200L-SC " :
IM-SC and 2. Wire the ET 200L IM-SC interface module 3.7
Smart Connect | 3. Wire the Smart Connect TB 16SC terminal block 3.5

4. Install the supplementary terminal for the TB 16SC/TB 16IM-SC 3.8

5. Connected shielded cables to the shield terminal of the supplementary | 3.9

terminals
6. Connect the Smart Connect SC to the TB 16IM-SC 3.10

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢c 3-1
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Contents of the
Chapter

3-2

Section Topic Page
3.1 General Rules and Regulations 3-3
3.2 Configuring the Electrical Installation 3-5
3.3 Wiring Rules 3-¢
3.4 Wiring the ET 200L TB 16L/TB 32L Terminal Block 3-11
3.5 Wiring the Smart Connect TB 16SC Terminal Block 3-14
3.6 Wiring the ET 200L TB 16IM-SC Terminal Block 3-16
3.7 Wiring the ET 200L IM-SC Interface Module 3-18
3.8 Installing a Supplementary Terminal for the 3-22
TB 16SC/TB 16IM-SC

3.9 Connecting Shielded Cables to the Shield Terminal of the SuB-23
plementary Terminals

3.10 | Connecting the Smart Connect SC to the 3-24

ET 200L-SC/TB 16IM-SC
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3.1 General Rules and Regulations
Introduction As a component part of a plant or system, the2BOL distributed 1/0O device
necessitates observance of special rules and regulations, depending on where
it is to be used.
This section provides an overview of the most important rules which you
have to observe for integrating the BQOL distributed 1/O device in a plant
or system.
Specific Ap- Observe the safety and accident prevention regulations — for example, the
plication machine protection guidelines — for specific applications.
EMERGENCY EMERGENCY SDP devices conforming with IEC 204 (corresponds to

STOP Devices DIN VDE 113) must remain &ctive in all the operating modes of the plant

or system.

Plant Start-up
After Certain

The following table shows the points you have to take into account upon
start-up of a plant following certain events.

Events
If... Then ...
Start-up follows a voltage drop or failure | No hazardous operating states
s . may occurForce an EMER

Star_t up of the EROOL f_oIIo_ws an inter GENCY STOP if necessary
ruption of bus communications
Start-up follows unlocking of the EMER | There must not be an uncon
GENCY STOP device trolled or undefined start-up.
ET 200L start-up occurs without the DP
master addressing the 200L

Supply V oltage The following table shows you the items you have to take into account in

respect of the supply voltage.

With ... It Is Essential That ...

A permanently installed plan
or system not having an all-
pole supply isolating switch

A supply isolating switch or a fuse be preg
ent in the building installation

Load current power supplies
power supply modules

The set rated voltage range corresponds to
the local supply voltage

All circuits of the ET200L
distributed I/O device

The fluctuation or deviation of the supply
voltage from the rated value be within the
permitted tolerance (refer to Section 6.6)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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24 VDC Supply Thefollowing table shows the points that you have to take into account in
respect of the 24 VDC supply

With ... Pay Attention to...
Buildings Outdoor lightning Take lightning protec
protection tion precautions — for
24\V/DC supply lines, Indoor lightning protec exa;nplte, lighthing
signal lines tion conductors
24 VDC supply Safe (electrical) isolation of extra-low voltage
Protection Against The following table shows you the items you have to take into account in
External Electrical respect of protection against electrical phenomena or faults.
Phenomena
With ... Pay Attention to:
Any plant or system in Is the plant or system connected to a protec
which the ET200L is tive conductor for diverting electromagnetic
installed interference?
Connecting leads, signal angdAre the wiring arrangement and installation
bus lines correct?
Signal and bus lines Any break of a line or conductor must not
result in undefined states of the plant or-sys
tem.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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3.2

Introduction

Definition:
Grounded Supply

Components and
Protective Mea -
sures

Configuring the Electrical Installation

In this section, you will find information on the overall installation of an
ET 200L distributed 1/0 device and Smart Connect on a grounded supply
(TN-S system). The specific topics discussed are:

¢ Circuit-breaking devices, short-circuit and overload protection in accor
dance with DINVDE 0100 and DINVDE 0113

e Load current power supplies and load circuits.

With grounded supplies, 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.

Different components and protective measures are specified for erecting a
complete plant. The types of component and the degree to which the protec
tive measures are binding depend on the WIE regulation that applies to

the installation of your plant. The following table refers to Figure 3-1.

Table 3-1 DIN VDE Regulations for Installation of a Controller
Compare ... Ref. to DIN VDE 0100 DIN VDE 0113
Fig. 3-1
Circuit-breaking device for ... Part 460: ... Part 1:
PLC, sensors and signal con- Main switch Disconnector
trol elements
Short-circuit and overload- ... Part 725: ... Part 1:

protection:
Grouped for sensors and sig
nal control elements

Single-pole protec-
tion of circuits

* With grounded
secondary cir-
cuit: single-
pole protection

¢ In all other
casesall-pole
protection

Load current power supply
for AC load circuits with
more than five electromag-
netic apparatus

Galvanic isolation
by means of a
transformer is rec-
ommended

Galvanic isolation
by means of a
transformer is es-
sential

Note

The ET 200L and Smart Connect cannot be operated with an ungrounded

supply.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Characteristics of Theload current power supply feeds input and output circuits (load circuits)

Load Current as well as sensors and actuators. The following table lists the characteristics

Power Supplies of load current power supplies that are required in specific applications.
Characteristic of Required for ... Remarks

Load Current
Power Supply

Safe(electrical) isola | Modules that have to be | Power supply PS 307 and Sie

tion supplied with voltages mens Series 6EP1 load current
< 60 VDC or= 25 VAC | powersupplieshave this charac
teristic

24 VVDC load circuits

Output voltage toler If the output tolerances are ex
ances: ceededwe recommend thatbou
20.4Vto 28.8V 24 VVDC load circuits install a back-up capacitor. Rat-

ing: 200uF per 1A load current
(with full-wave rectification).

Rule: Ground Load Load circuits should be grounded.

Circuits Fault-free operating reliability is ensured by the common reference potential

(ground). Install a detachable connection to the protective conductor on the
external power supply (terminal L or M) or on the isolation transformer (Fig

ure 3-1,[4]). This measure makes it simpler for you to locate ground faults in
the power distribution system.

EMC You will find notes on EM@ompatible installation and wiring in the manual
for the DP master you are using or for the host system.

Take into account the following notes on EMC-compatible installation of the
ET 200L distributed 1/O device:

* We recommend that you place the cable shield of the PROFIBUS-DP on
both sides of a shield bus.

¢ The chassis ground and the ground terminal are interconnected in the
ET 200L distributed 1/0 device. Connect the ground terminal of the
ET 200L distributed 1/0 device using a copper cable of at least 25 mm
to the central grounding point in the installation cabinet.

¢ In the case of the ET 200L-SC, connect the ground terminals of the
ET 200L-SC and Smart Connect SC using a short copper cable of at least
2.5 mn?.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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ET 200L in Overall

Figure 3-1shows the location of the EZOO0L in the overall system (load eur

Installation rent voltage supply and grounding philosophy) for supply from a TN-S sys
tem.
Remark: The arrangement of the power supply connections shown in-the fig
ure does not correspond to the actual arrangement but was chosen for the
sake of clarity
L1 Low-voltage distribution system
L2
L3 for example, TN-S system
N (3 x 400 V)
PE
[][][] Cabinet
PS
ET 200L
ET 200L-SC
Rail ET 200L-SC IM-SC
@ —le
L1
- . L+
o Electronics
N T
&) e
Ground bus in cabinet
2
*_[AC *® _
AC Load circuit
24 t0 230 VAC for AC modules
2
*_[AC * - _
DC N - )
4] 5to 60 VDC load circuit for non-iso-
lated DC modules
*_ [AC - _
DC > - -
5 to 60 VDC load circuit for floating DC
modules

Figure 3-1 Operating the ET 200L from a Grounded Supply

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02c
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Smart Connect in
Overall Installation

Only safely isolated low voltage (DC 24 can be used as the power supply
Safe isolation from the mains supply can be achieved in accordance with the
requirements in VDE 0100 Part 410 / HD 384-4-41 / IEC 364-4-41 (as func
tional low voltage with safe isolation) or VDE 0805 / EN 60950 / IEC 950

(as safety extralow voltage with safe isolation 8far VDE 0106 Part 101.

L1 Low-voltage distribution, e.g.
N TN-S system
PE
[] Cabinet
Y Rail
PS Terminal block a
Electronic Lt
modules
L L+ [TTTT
L J | ® M [ ]
s ES
Supplementary
terminal
PE
(
Ground bus in cabinet

Figure 3-2 Power Supply of the Terminal Block

Special Feature

3-8

The 1DIAC120/230V and 1DOAC120/230V1A electronic modules do not
require any auxiliary voltage (L+, M).

A supplementary terminal for connecting the protective conductor is required
when these electronic modules are used.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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3.3 Wiring Rules

Rules for Wiring Thetable below shows you what you must observe when wiring the terminal
block and the supplementary terminal.

Table 3-2 Pinout of the PROFIBUS-DP Terminal Connection

Rules for ... Terminal block

Spring Terminal Screw-Type Terminal

Suitable cable cross-sections:

Solid cables 0.14 to 1.5 mrA(for PI connection: 2.5 m@)

Flexible cables

e Without wire end ferrule 0.14 to 1.5 mrA(for PI connection: 2.5 mf)

* With wire end ferrule 0.14 to 1.5 mrA

Number of cables per connection 1 or combination of 2 cables to a total of 1.5 frimone wire end fer;
rule

Max. diameter of cable insulation 0 3.1mm

0 3.8 mm for 2.5 m

Insulation stripping length of the cables
* Without insulation collars 7 to 11 mm
* With insulation collars 7 to 11 mm

Wire end ferrule in accordance
with DIN 46228

* Without insulation collars Shape A; up to 12 mm long Shape A; up to 12 mm long
* With insulation collars

— 0.25t0 1.0 mn? Shape E; up to 12 mm long Shape E; up to 12 mm long*
- 15mn? Shape E; 12 mm long Shape E; 18 mm long*
Blade width of the screwdriver 3.5 mm (cylindrical design)
Tightening torque for connecting cables - 0.4t0 0.7 Nm
(not applicable to spring terminals)
Ground connection up to 6 mm in cable lug for M4 screw
Terminal Block To wire the terminal block (screw-type terminal), proceed as follows:
with Screw-T ype

. 1. Strip the insulation of the wires down tb dam.
Terminal

2. Connect the conductors. Begin on the left under the terminal block.

3. Screw the ends of the cables onto the terminal block with a tightening
torque of 0.5 Nm. ijhten the screws on the unwired terminals as well.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Terminal Block
with Spring
Terminal

3-10

To wire the terminal block (spring terminal), proceed as follows:
1. Strip the insulation of the wires down tib dom.

Remember to:

¢ Insert the screwdriver in the lower opening.

¢ Insert the cable in the upper opening until the stop.

1. Insert the screwdriver

|

= \
=1
—
/ 2.1 t th ble into th i
—— = . Insert the cable into the spring

terminal until the stop

%
i%

3. Remove the screwdriver. The
S cable is clamped to the contact

Figure 3-3 How the Spring Terminal Works
4. Releasehe spring terminal of the first connection using a screwdriver
(0.5 x 3.5 mm DIN 5264). Begin at the bottom left of the terminal block.

5. Push the first wire into the released spring terminal and withdraw the
screwdriver.

6. Repeat steps 1 to 3 for all other wires.

Warning
There is a risk of injury and damage to property

Connecting diferent phases of a three-phase system to a terminal block can
cause injury and damage to property

Connect only one phase to each terminal block.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c



Wiring

3.4 Wiring the ET 200L TB 16L/TB 32L Terminal Block

Introduction Whenwiring the ET200L distributed I/O device, we distinguish between the
terminal block with its supplementary terminal and the electronics block.

* The terminal block and, if required, the supplementary terminal carry the
wiring.

e The electronics block incorporates the PROFIBUS-DP connection.

Wiring the All terminal connections on the terminal block and supplementary terminals

Terminal Block are located on the front and are clearly marked and readily visible from the
front. Assignment of terminal connections to input/output channels is simple
to perform, without danger of confusion.

Connect the terminal block and the supplementary terminal in accordance
with the configuration. Figure 3-4 shows the terminal connections for-termi
nal block TB 16L. Its pinout is described in Chabpter 7.

= Signal connections for _—
Sensors or actuators

63535 0080000006008000
gie/eieomeiccceeeeleeeeee[ee

TB16L

34

A\ / B 193-1CHO0-0XA0 é\
\

/éﬁﬁﬁ D 00000000000VO0O0 @

Channel Channel Electronics /
group A  group B Sensor supply (DI) or Connection
Power supply chassis ground (DO) for PE

Figure 3-4 Terminal Connections on Terminal Block TB 16L

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Connecting the Thereare three dferent ways to connect the voltage supply to the terminal
Voltage Supply block.
1st alternative 2nd alternative 3rd alternative
o o | L+ ~ | L+ | L+ lu | L+ | L+
1L+ 2L+ 3L+ 4L+ 5L+ L+ 2L+ 3L+ 4L+ 5L+ 1L+ 2L+ 3L+ 4L+ 5L+
im 2M 3M 4M 5M M 2M 3M 4aM 5M im 2M 3M 4M 5M
i M | M | M | M | M | M
Shared voltage supply for Shared voltage supply for Separate voltage supply for
electronics and groups of groups of channels each group of channels
channels
Separate voltage supply for Separate voltage supply for
electronics electronics

Figure 3-5 Alternative Ways of Connecting the Voltage Supply

Block Diagram Theblock diagrams relating to the EZDOL distributed I/O device will be
found in Chapter 7.

Label A labeling strip is located on the front of the electronics block for noting the
assignment of inputs and outputs.

Terminal A terminal connection model showing the terminal connection assignment
Connection Model and electrical connections is located beneath the labeling strip on the elec
tronics block (refer to Chapter 8).

Clipping on the Clip the bus connector on the electronics block.

Bus Connector 1. Clip the bus connector on the PROFIBUS-DP terminal connection after

setting the PROFIBUS address of the ZODL distributed 1/O device (re
fer to Section 2.6).

2. Tighten the fastening screws of the bus connector

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Wiring

PROFIBUS-DP Thetable below describes the pinout of the 9-pin PROFIBUS-DP terminal
Terminal connection.
Connection

Table 3-3 Pinout of the PROFIBUS-DP Terminal Connection

View Pin No. | Signal Name Description
1 — -
2 — —
3 RxD/TxD-P Data line B
4 RTS Request To Send
5 M5v21 Data reference potential (from station
6 pP5v2L Supply Plus (from station)
7 — —
8 RxD/TxD-N Data line A
9 — —

1 For connecting an ET 200 handheld or an optical-fiber module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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3.5 Wiring the Smart Connect TB 16SC Terminal Block

Introduction

Wiring the
TB 16SC

Connecting to
Local Ground

3-14

TheTB 16SC terminal block and — if required — the supplementary terminal
carry the wiring.

The figure below shows the connections of theTBBC terminal block:

SIEMENS
1816 SC

Q000000000
©0000000080
i Ny

Figure 3-6  Front View of the Terminal Block

Warning

Wheninstalling the following electronic modules

e 2DODC24V0.5A (6ES7 122-1BB00-0AA0)

e 2DODC24V2A (6ES7 122-1BB10-0AA0)

check that the polarity of 1L+ and 1M and 2L+ and 2M on the TB 16SC

terminal block is correct before you switch on the load voltage.
If the polarity is incorrect, any actuators connected may be activated.

The terminal block has one local ground point.

1. You must provide a low resistance connection between the local ground
point and the rail. For this purpose, use at least a4eomductor with a
maximum length of 0.5 m (cable lug rated size 4-6 in accordance with
DIN 46237).

2. Provide a low-resistance connection between the rail and foundation
ground. Ungrounded installation is not possible.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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TB 16SC Terminal Thefollowing table contains an example of the assignment of terminals to
Designation slots.
Slot Terminals
1L+; 2L+
1M; 2M
Slot A (on the extreme left) Al1;A2;A3;A4
Slot B B1;B2;B3;B4
Slot C C1,C2;,C3:C4
Slot D D1;D2;D3;D4
Slot E E1;E2;E3;E4
Slot F F1;F2;F3;F4
Slot G G1;G2;G3;G4
Slot H H1;H2;H3;H4
Terminal Not all electronic modules use all the terminals assigned to the slot.

Assignments . . . L
9 Unused terminals must not be wired in order to maintain the clearance and

creepage distances.

i’i Warning
There is a risk of injury and damage to property

Connecting cables to unassigned terminals can cause injury and damage to
property.

Do not connect cables to unassigned terminals.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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3.6

Introduction

Wiring the
TB16 IM-SC

Wiring the ET 200L TB 16IM-SC Terminal Block

The TB 16IM-SC terminal block and — if required — the supplementary termi
nal carry the wiring. The TB 16IM-SC terminal block also has an interface to

the Smart Connect.

The figure below shows the connection of theIEM-SC terminal block:

Slots for SC electronic modules

Connector for the Smart Connect

= o
C‘i‘]l A2 %1 B2 %1 Cc2 LQIZ)]l D2 %l E2 %]1 F2 %]1 G2 El H2
Q0000000000000
£ 0O00000000000000 ' OS
F g4
A | B

Figure 3-7 Connections of the TB 16IM-SC Terminal Block

/N

3-16

Warning

Thereis a risk of injury and damage to property

Connecting cables to unassigned terminals can cause injury and damage to

property.

Do not connect cables to unassigned terminals.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Connecting the Thereare two diferent ways to connect the voltage supply to the terminal
Power Supply block.
1st alternative 2nd alternative 3rd alternative
r— /17 r— /17 r— 7
| TB1EIM-SC | | TB1EIM-SC | | TB1EIMSC |
L+ MO | L+ —+Owu+ mO—— M
| T | I |
2+ 2MQ | | 2L+ 2M |
| | | i T |
L+—LL 3L+ 3MO—_,|7 M L+JL— 3L+ 3MO—_’L M
i LT .
I :4L+ amO | | Oa+r amQ |
| IM-SC I | | IM-SC |
M L+ 5L+ SMO—— M L+ Osesmo—1— ™
| L -

i} Shared power supply for the TB 16IM- | Separate power supply for the TB
Shared power supply for the IM-SC 161M-SC (slots A to D and E to H)

and TB 16IM-SC (slots A to H) SC (slots A to H).
Separate power supply for the
Separate power supply for the IM-SC | |\m-sC

The bridges between 4L+ and 5L+ and between 4M and 5M are in the screw-type terminal for the power supply (see
Table 3-5).

Figure 3-8 Connection Alternatives for the Power Supply

TB 16IM-SC Unusedterminals must not be wired in order to maintain the clearances and

Terminal creepage distances.

Designation

Terminals Description Load Group

1L+, 1M Power supply slot A to D -
2L+, 2M; 3L+, 3M | Power supply slot E to H -
Al;A2:A3;A4 Slot A (extreme left) A
B1;B2;B3;B4 Slot B A
C1;,C2;,C3:C4 Slot C A
D1;D2;D3;D4 Slot D A
E1,E2;E3;E4 Slot E B
F1;F2;F3;F4 Slot F B
G1,G2;G3;G4 Slot G B
H1;H2;H3;H4 SlotH B

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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3.7 Wiring the ET 200L IM-SC Interface Module

Introduction

Wiring the IM-SC

TheIM-SC connects the TB 16IM-SC terminal block to the PROFIBUS-DP

The figure below shows all the connections of the IM-SC interface module:

switch

power
supply

Bus terminating

Connection for

Connection for
PROFIBUS-DP

Connection for
chassis ground

Figure 3-9 Connections of the IM-SC Interface Module

IM-SC Connection
to Chassis Ground

Strain Relief Grip

3-18

The chassis ground connection of the ET 200L-SC IM-SC is on the IM-SC
interface module.

1. You must connect the connection point to the rail with low resistance. T
do this, use at least a 4riwable with a maximum length of 0.5 m and a
cable lug with a nominal size of 4-6 (in accordance with DIN 46237).
Place the cable lug on the screw by means of which you attach the inter
face module to the terminal block.

2. Connect the rail with low resitance to the foundation ground.

Ungrounded installation is not possible.

Attach a strain relief grip approximately 20 — 30 cm from the IM-SC for the
connecting cables for the power supply and PROFIBUS-DP

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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IM-SC PROFIBUS- A plug-in, 6-pin screw-type terminal with a shield support connects the
DP Connection ET 200L-SC IM-SC to the PROFIBUS-DFou can connect the bus lines and
the shield to the screw-type terminal.

The 6-pin screw-type terminal is shipped with the IM-SC interface module.

Table 3-4 Assignment of the PROFIBUS-DP Connection at the IM-SC Interface Module

View Signal Name Designation
Ground Bus line shield
Al Data line A (IN)
Bl Data line B (IN)
A2 Data line A (OUT)
B2 Data line B (OUT)
Holder Ground Bus line shield

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Wiring the
PROFIBUS-DP
Connection

3-20

Thebus lines (see Appendix|A) are connected to the plug-in, multipole
screw-type terminal.

Note

When you remove the PROFIBUS-DP screw-type terminal, the subsequent
DP slaves are disconnected from the PROFIBUS-DP

1. Strip the insulation from the bus line as shown in the figure below

22 mm

—
<« 7 Mm 6.5 mm

Figure 3-10 Length of Insulation Stripped

2. Connecthe bus line to the screw-type terminal, and screw the cover on
the holder

Bus line
IN

Bus line
ouT

Shield

Shield support

Figure 3-11 Wiring the PROFIBUS-DP Screw-Type Terminal

3. Insertthe screw-type terminal in the appropriate socket on the IM-SC
interface module.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Power Supply You connect the power supply for the electronics to the plug-in, 4-pole
screw-type terminal. The 4L+, 5L+ and 4M, 5M terminals are linked-inter
nally. This enables the power supply to be looped through via the 5L+ and
5M terminals. Insert the screw-type terminal in the appropriate socket on the
IM-SC interface module.

Table 3-5 Assignment of the Power Supply

View Signal Name Designation
4L+ DC 24V
5L+ DC 24V (for looping through)
aM Ground
5M Ground (for looping through)
Connecting the You connect the 24V DC power supply to the plug- in, 4-pole screw-type

Power Supply terminal.

1. Connect the bus line to the screw-type terminal, and press the cover on
the screw-type terminal.

Figure 3-12 Connecting the Power Supply

2. Insertthe screw-type terminal in the appropriate socket on the IM-SC
interface module.

IM-SC Bus The bus terminating switch allows you to switch bus terminating resistors on
Terminating or off. The bus terminating switch is located in a recess on the front of the
Resistors IM-SC interface module.
{ The bus terminating resistors are activated. The
oN PROFIBUS-DP terminates at the IM-SC. A data line con
nected to Apyt and Boyr is separated.
OFF The bus terminating resistors are deactivated. You can
loop the PROFIBUS-DP through to the IM-SC.

Figure 3-13 Functioning of the Bus Terminating Switch

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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3.8 Using the Supplementary Terminal for the
TB 16SC/TB 16IM-SC

Possible Uses of
the Single-Tier
Supplementary
Terminal

Possible Uses of
the Two-Tier
Supplementary
Terminal

3-22

Theterminals are electrically connected to each other internally can use
the single-tier supplementary terminal forfeliént purposes.ot must adapt
the labeling of the supplementary terminal according to the application.

1.

You must use thecrew-typesingle-tier supplementary terminal:

Connection of protective conductors when using AC modules or the relay
module for switching circuits that are not safely isolated. The printed la
bel must remain visible.

You can use the single-tier supplementary terminal for the following pur
poses:

Connecting protective ground for BEROSs: For this purpose, you must
leave the ginal labeling visible.

Multiplying M potentials: For this purpose, select either

— the labeling strip marked M

— or leave the original labeling visible.

Multiplying any potentials: For this purpose, you must label the strip
yourself.

All the terminals of a tier are electrically connected to each other internally
You can use the two-tier supplementary terminal fdediht purposes.od
must adapt the labeling of the supplementary terminal according to-the ap
plication.

1.

You must use thecrew-type2-tier supplementary terminal:

Lower tier

Connection of protective conductors when using AC modules or the relay
module for switching circuits that are not safely isolated. The printed la
bel must remain visible.

You can use the two-tier supplementary terminal for the following pur
poses:

Upper tier

Multiplying M potentials:

For this purpose, select either:

— the labeling strip marked M

— or leave the original labeling visible

Multiplying the potential of any one potential

For this purpose, you must label the blank strip yourself.

Lower tier

Connecting protective ground for BEROSs or shield terminals

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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3.9 Connecting Shielded Lines to the Shield Terminal of the
Supplementary Terminals

Application

Structure of the
Shield T erminal

Mounting the
Shield T erminal

Connecting Cables

Theshield terminal makes it easy to connect to ground all shielded cables
that lead to or from electronic modules of the Smart Connect.

You obtain a connection to ground by installing the shield terminal in the
supplementary terminal and connecting it to local ground at low resistance.

The shield terminal is subdivided by function into a connecting lug and a
spring terminal. The connecting lug establishes the electrical contact in the
supplementary terminal. The spring terminal contacts the shield of the signal
line.

To secure the shield terminal, proceed as follows:

1. Make as short a connection as possible between 2M on the
TB 16SC/TB 16IM-SC terminal block and the tier of the supplementary
terminal in which you want to insert the shield terminals.

2. Insert the shield terminal into the desired position in the supplementary
terminal.

3. Use a screwdriver with a blade width of 3.5 mm to secure the shield ter
minal.

You can only connect one or two shielded cables to each shield ternanal. Y
connect the cables to the bared cable shield. The bared length of the cable
shield must be at least 20 mm. Cables with cross-sections of 4...7 mm are
connected securely

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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3.10 Connecting the Smart Connect SC to the
ET 200L-SC/TB 16IM-SC

Introduction

Connecting the
Smart Connect

Removing the
Smart Connect

3-24

Theelectronics blocks of the ET 200L-SC and theZBOL-SC IM-SC can
all be supplemented by means of the Smart Connect:

e ET 200L-SC 16 DI DC 24 ¥ 6ES7131-1BH1-0XBO

e ET 200L-SC 32 DI DC 24 ¥ 6ES7131-1BL11-0XBO

e ET 200L-SC 16 DO DC 24 V/0.5 A 6ES7 132-1BHAXBO

e ET 200L-SC 16 DI/16 DO DC 24 V/0.5 A 6ES7 133-1BL10-0XB0

e ET 200L-SC TB 16IM-SC — 6ES7 120-0AH50-0AA0 (screw-type termi
nal), 6ES7 120-0BH50-0AA0 (spring terminal)

Enclosed with every TB 16SC terminal block is a 5 cm long Smart Connect
cable set with which you can connect the Smart Connect.

1. Insert the sheathed end of the cable set into the Smart Connect interface
of the ET 200L-SC or EP0O0OL-SC IM-SC.

2. One of the connecting caldeconnectors has a lug. Insert this connector
into the terminal block of the Smart Connect.

Note

All open Smart Connect interfaces must be closed using the accompanying
SC cover before operating the ET 200L-SC or ET 200L-SC IM-SC. Only
then are the requirements for handling electrostatically sensitive components
met.

When you remove Smart Connect, do it in the following order:

1. Turn off the power supply on the ET 200L-SC or EQOL-SC IM-SC and
Smart Connect.

2. Detach the cable set from the terminal block of the Smart Connect.

3. Place the SC cover on the Smart Connect interface of the ET 200L-SC or
ET 200L-SC IM-SC. Only then are the requirements for handling electro
statically sensitive components met.
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Contents of the
Chapter

Section Topic Page
4.1 Configuration Software 4-2
4.2 Commissioning the ET 200L and Smart Connect 4-3
4.3 Replacing SC Electronic Modules 4-5
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4.1 Configuration Software

ET 200L You configure the ER0O0L distributed I/O device and SC using the following
configuration software.
e COM ET200 Windows as of ¥rsion 1.0
e COM PROFIBUS as of &fsion 3.0
e STEP7 as of \érsion 2.1
You will find the name of the type file for the various electronics blocks and
the contents of the device master file described in Appendix C.

ET 200L-SC The following applies to the ET 200L-SC:

DP Master Configuration Software Type Files see Section
SIMATIC S7 STEP 7 as of Version 3.0 See Table C-14 e 521to525
IM 308C COM ET 200 Windows as of ¥rsion 1.0 See Tablz C-14 e 526

e C5
IM 308C COM ET 200 Wndows as of ¥rsion 2.1| See Table C-14 e 521t05.25
Device master files: See
Table C-2
COM PROFIBUS as of Version 3.0 See Table C-14 e 521t05.2.5
S5-95U with DP | COM ET 200 Wndows as of ¥rsion 1.0| See Table C-14 e 526
master interface e C5
Other master COM PROFIBUS Version 3.1 Recommendation: See |® 5.2.€
Table C-14 and Device |e [C5
masteffiles: SeeTable C-2

ET 200L-SC IM-SC

Thefollowing applies to the ET 200L-SC IM-SC:

DP Master Configuration Software Type Files see Section
SIMATIC S7 STEP 7 as of Version V 4.1 See Table C-14 e 52.1t05.2.5
IM 308-C COM PROFIBUSas of Ver- See Tablz C-14 e 52.1t05.25

sionV 3.2
S5-95U with DP | COM PROFIBUS as of Ver- See Tablz C-14 e 526
master interface | sion V 3.2 e [C5H
Other master COM PROFIBUS as of Ver- Recommendation: S. Table C:14 and |5.2.6
sionV 3.2 Device master files: See Taple C-2| ¢ [C5

4-2
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4.2

Commissioning

Commissioning the ET 200L a

Commissiorthe ET200L distri

nd Smart Connect

buted 1/O device as follows:

the ET 200L
Step Activity Explanation
1 Install and wire up the EZ00L. You will find detailed instructions on instal

ling and wiring in Chapters 2 and 3.

2 Set the PROFIBUS address of the ZJOL. The two rotary switches used to set the
3 Clip the bus connector on the electronics PROFIBUS address are conpealed by the
bus connector (refer to Sectjon 2.6).

block.

4 If you are using an EZO0L-SC or Use the enclosed Smart Connect cable se
ET 200L-SC IM-SC, you can now connect theor this purpose.
Smart Connect.

5 Turn on the power supply for the EZDOL. -
Result
The ET200L starts up automatically

6 If you are using an E200L-SC or The power supply of the Smart Connect

ET 200L-SC IM-SC, turn on the power suppl
of the Smart Connect SC and BTOL-SC.

Result
The ET200L-SC or ET200L-SC IM-SC and
Smart Connect SC starts up automatically

yYSC must not be turned on after that of
the ET 200L-SC or ET200L-SC IM-SC.

Note

Full operational safety of the

electronics blocks is not ensured until you have
applied the labeling strips to the front of the electronics blocks (electrostatic

dischage at the front of the module, LED coverage).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Start-up The ET200L distributed 1/O device and Smart Connect starts up automati
cally when the power supply is turned on. A separate switch is not available.

During start-up, both LEDs (ON and BBgsFault) are on.
The ET 200L distributed I/O device ...

Sets the outputs to "0".
Applies the PROFIBUS address from the two rotary switches.

Receives the configuration data from the DP master and evaluates the
details contained in the configuration data. If the configuration agrees
with the installation, the EZ00L distributed 1/0O device and Smart Con
nect initiates data exchange, and the BF LED gdes of

ET 200L-SC or The ET 200L-SC or EROOL-SC IM-SC behaves as follows when analog SC
ET 200L-SC IM-SC modules are connected:

with SC-Modules

SC modules can only be detected at2ZBOL-SC or ET200L-SC IM-SC
start-up after power on. If the 24V supply on the SC terminal block is not
yet connected at start-up, SC modules are not detected.

The ET 200L-SC or EROOL-SC IM-SC starts up when the power supply
is switched on.

This behavior can result in the following errors:

A configured SC module is not detected at start-up. As a result, a diagnos
tic interrupt occurs with a parameterization error for the SC add-on, and
the SF LED on the ET 200L-SC or E00L-SC IM-SC comes on.

ET 200L-SC (as of version 3), ET 200L-SC IM-SC. An SC module or
counter module fails during operation. As a result, a diagnostic interrupt
occurs with a module error for the SC add-on, and the SF LED on the
ET 200L-SC or ET200L-SC IM-SC comes on.

Data Exchange After start-up, data exchange is initiated between the DP master and the
ET 200L distributed 1/0 device and Smart Connect.

The data exchange is displayed by theZBUL distributed I/O device as fol
lows:

4-4

The green operating LED (ON) is on.
The bus fault LED (BF) is &f
The inputs and outputs are enabled.

Conductive inputs and outputs are indicated on the status LEDs by the
corresponding LED flashing.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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4.3 Replacing SC Electronic Modules

Starting point The system is running. &u want to change the system configuration of the
Smart Connect.

You Want to The system is in RUN modeol want to plug in one or more additional
Connect electronic modules.

Add|t|ongl 1. Setthe CPU to SOP mode.

Electronic

Modules . Switch of the load voltage supply to the ET 200L and Smart Connect.

o

2
3.
4

. Insert the new electronic modules into the terminal block in accordance

Extend the process wiring.

with the positioning of the coding slide switches.

Create a new configuration.

6. Switch on the load voltage supply to the ET 200L and Smart Connect

again.
Expand your user program.
Set the CPU to RUN mode.

9. Check the actual status of the system

Note

Never connect and disconnect the SC electronic modules during operation.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Introduction The ET200L distributed 1/0O device and Smart Connect was designed to
make working with and commissioning it as simple as possible. If a failure
nevertheless occurs, you can find out what it is by means of LEDs and slave

diagnostics.
Contents of the Section Topic Page
Chapter 5.1 Diagnostics Using the LEDs 5-2
5.2 Slave Diagnostics 5-5
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5.1

Diagnostics Using the LEDs

Introduction

Status Display

The ET200L distributed 1/O device features the following diagnostic op
tions:

e LEDs

¢ Slave diagnostics (refer to Section 5.2)

Each input and output of the ET 200L distributed 1/O device has a status dis
play. The status display LED lights up when the input or output is active.

ET 200L LED The ET200L distributed 1/0 device has two LEDs for displaying statuses.

Display

Table 5-1 Diagnostics Using the LED Display

BF LED Meaning Err or Handling
(Bus Fault) | ON LED
Off Off ¢ No voltage is being applied to | ¢ Check the power supply
the ET200L. Switch on the on-dfswitch for
e AnET200L hardware fault hag 24 VDC on the power supply

occurred. module.

e Check whether the electronics
block is properly secured on the
terminal block.

On On e ET200L is in the process of |-
starting up.
¢ The connection to the DP mas|® Check the PROFIBUS connec
ter has failed. tion.
e ET 200L has still not received | Check the DP master
any configuration data. e Check the configuration in the
DP master (station type, input/
output, PROFIBUS address).
¢ Check which PROFIBUS ad
dress has been set.
Off On Data exchange -

5-2
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LEDs on the
ET 200L-SC or
ET 200L-SC IM-SC

The ET 200L-SC or ET 200L-SC IM-SC distributed 1/O device has three
LEDs for indicating its status.

Table 5-2 Diagnostics Using the LEDs of the ET 200L-SC or ET 200L-SC IM-SC
SF BF LED ON LED Meaning Error Handling
LED (Bus Fault)
(Group
Error)
Off Off Off No voltage is being applied ® Check the power supply
to the ET200L- Switch on the on-dfswitch
SC/ET200L-SC IM-SC for 24V DC on the power
An ET 200L- supply module.
SC/ET200L-SC IM-SC Check whether the elec
hardware fault has ec tronics block is properly
curred. secured on the terminal
block.
Off Off On Power supply of the
ET200L-SC/ ET200L-SC
IM-SC is on (comes on
briefly when the power is
switched on)
Data exchange
On Incorrect assignment of pa Check whether parameter
rameters assignment for the Smart
Connect configuration
matches the actual Smart
Connect configuration.
Check that the cable to the
Smart Connect is properly
connected.
Check the power supply of
the TB16 SC.
SC communication error Connection to SC module
(see byte 15.1,able 5-6) with serial data transfer
aborted (analog module,
counter)
24 V power supply of the
SC modules is switchedfof
(analog module, counter)
Module defective
No On On Transmission rate is being Check the PROFIBUS cen
mean- adjusted (max. 4s). nection.
ing Check the DP master

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Table 5-2 Diagnostics Using the LEDs of the ET 200L-SC or ET 200L-SC IM-SC
SF BF LED ON LED Meaning Error Handling
LED (Bus Fault)
(Group
Error)

Off Flashing On ET 200L-SC/ET200L-SC |e Check the configuration in
IM-SC has still not re the DP master (station
ceived any configuration type, input/output,
data or has received ineor PROFIBUS address).
rect data. e Check the format of the
Bus protocol incorrect parameterization frame.

On Error in configuration * Check the configuration in

frame.

the DP master (station
type, input/output,
PROFIBUS address).
Check the configuration of
the configuration frame.

5-4
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5.2 Slave Diagnostics

In Section 5.2 You will find the following topics in this section:
Section Topic Page
5.2.1 | General Remarks on Diagnostics 5-6
5.2.2 | Structure of the Slave Diagnosis 5-7

5.2.3 | Structure of Station Statuses 1 to 3, Master Station Number aitd8
Manufacturer ldentification

5.2.4 | Structure of the Module Diagnosis for the ET 200L-SC 5-10
5.2.5 | Structure of the Station Diagnosis for the ET 200L-SC 5-13
5.2.6 | Structure of the Slave Diagnosis for Default Start-Up of the | 5-15
ET 200L-SC
Definition Diagnosticds the detection and localization of errors. The diagnostics struc

ture is laid down in EN 50170 Volume 2, PROFIBUS. ET 200L diagnostics
complies with this standard. Slave diagnostics is explained in the section that
follows for the ET 200L.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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5.2.1 General Remarks on Diagnostics

Diagnostics with
an S7/M7 DP
Master

Diagnostics with
Another DP Master

Diagnostic
Interrupt and
Process Interrupt

Diagnosis upon
Erroneous
Assignment of
Parameters

5-6

If you are operating the ET 200L-SC or EQOL-SC IM-SC as a DP slave
with aSIMATIC S7/M7 DP masterthe modules behave like S7 300 CPU
modules.

You read out the diagnosis (data record 0) with SFC 13, "'DPNRM_DG".

If you are operating the ET 200L-SC or BOOL-SC IM-SC as a DP slave
with another DP master for example, with an IM 308-C on a SI@/A5 —
you will find the slave diagnosis structure in Sections 5.2.2 to 5.2.6.

The ET 200L-SC or EROOL-SC IM-SC supports diagnostic interrupts.

You can evaluate these types of interrupt with an S7/M7 DP mistee
event of an interrupt, interrupt OBs run automatically in the CPU — refer to
the programmeés manualSystem Softwarfor S7-300/S7-400, 8gram De
sign).

If you are operating the ET 200L-SC or BUOL-SC IM-SC with another DP
masteythese interrupts are simulated within station diagnostics.

Note

In order to be able to evaluate diagnostic interrupts by means of a station
diagnosis with another DP mastgou must take the following into account:

¢ The DP master should be able to store diagnostic messages; this means
that diagnostic messages should be stored within the DP master in a ring
buffer store. If the DP master cannot store diagnostic messages, only the
latest diagnostic message to be received would always be stored, for
instance.

* You have to poll regularly in your application the corresponding bits in
the station diagnosis. In doing so, you have to take into account the bus
run time of the PROFIBUS-DP so that you poll the bits at least once in
synchronization with the bus run time, for instance.

If the DP master sends an erroneous parameter assignment for the SC exten
sion in the parameterization frame, the ET 200L-SC o2@0JL-SC IM-SC
responds with a diagnostic message — in the event of diagnostics being en
abled. Owing to an internal processing time, the reply does not immediately
follow the parameterization frame, but there is a deétathe start-up OB,
therefore, the diagnosis of the module should be read after a period of
approximately 100 ms to determine whether the ET 200L-SC @0BL-SC
IM-SC is operating properly

If the ET 200L-SC or EROOL-SC IM-SC is already exchanging data, all the
available SC inputs are supplied as zeros, and all the available SC outputs
remain at zero.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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5.2.2 Structure of the Slave Diagnosis

Introduction Thediagnostics of the ET 200L/ET 200L-SC/RT0L-SC IM-SC distributed
I/0 device comply with EN 50710d0lume 2, PROFIBUS. The slave diagno
sis is explained belaw

Structure of the The slave diagnosis comprises 6 bytes for the ET 200L and not more than
Slave Diagnosis 17 bytes for the EROOL-SC/ET200L-SC IM-SC:
Byte O
Byte 1 Station statuses 1 to 3
Byte 2
ET 200L
Byte3 | | Master PROFIBUS address
Byte 4 High byte
Byte 5 Low byte Manufacturer ID
Byte 6 ) )
Byte 7 Module diagnosis
for the ET 200L-SC or
Byte 8
ET 200L-SC IM-SC
ET 200L-SC Byte 9
Station diagnosis
. for ET 200L-SC or
Byte 16 ET 200L-SC IM-SC

Figure 5-1 Structure of the Slave Diagnosis

Requesting a You can request a slave diagnosis with the following function blocks:
Slave Diagnosis
Table 5-3 Function Blocks for Slave Diagnosis
PLC Family Number Name
SIMATIC S5 with IM 308-C FB 192 192 FB IM308C
SIMATIC S7/M7 SFC 1313 | SFC “DPNRM_DG”
S5-95U with DP master interface FB 230 230 FB S_DIAG
SIMATIC S5 with Communication function blocks (see€

standard FBs) SEND and RECEIVE

CP 5431 DP/FMS with job number 209

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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5.2.3

Definition of
Station Status

Structure of
Station Status 1

Structure of Station Statuses 1 to 3, Master Station Number and

Manufacturer Identification

follows:

Stationstatuses 1 to 3 provide an overview of the status of a DP slave (refer
to Figure 5-1, bytes 0 to 2).

Station status 1 provides information about the DP slave and is structured as

Table 5-4 Structure of Station Status 1 (Byte 0)
Bit Meaning Action
0 |1: TheDP slave cannot be addressed by ¢ Correct PROFIBUS address set on Z0L?

the DP master

Bus connector connected?
Voltage at DP slave?
RS 485 repeater set correctly?

Supply voltage ON/ OFF performed on
ET 200L?

N

1 | 1. The DP slave is not yet ready to * Wait, because the EAOO0L is just being pow
exchange data. ered up.

2 | 1: The configuration data sent by the DR e Correct station type or correct installation of
master to the DP slave do not agree the ET200L entered in the system configura
with the installation of the DP slave. tion software?

1: An external diagnosis exists. e Check the contents of the external diagnosis.

4 | 1: The requested function is not supporteel Check the configuration.
by the DP slave.

5 |1: The DP master cannot interpret the |e Check the bus installation.
reply from the DP slave.

6 |1: The DP slave type does not agree withe Correct station type entered in the system cof
the software configuration. figuration software?

7 | 1. Parameters have been assigned to thee The bit is always 1 if you are in the process 0

DP slave by a diérent DP master from
that which currently has access to the
DP slave.

accessing, for example, the ROOL with the
PU or another DP master
The PROFIBUS address of the parameteriza

tion master is located in the "master
PROFIBUS address” diagnostic byte.

5-8
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Structure of
Station Status 2

Structure of
Station Status 3

Definition of the
Master PROFIBUS
Address

Structure of the
Master PROFIBUS
Address

Definition of the
Manufacturer ID

Structure of the
Manufacturer ID

Stationstatus 2 provides additional information about the DP slave and is
structured as follows:

Table 5-5 Structure of Station Status 2 (Byte 1)

Bit Meaning

0 |1: Parameterbave to be assigned again to the DP slave.

1 | 1. Adiagnostic message has been issued. The DP slave cannot
resume operation until the fault has been corrected (static
diagnostic message).

2 | 1: The bit is always set to "1” if the DP slave having this PROFIBUS
address is present.

: Response monitoring has been enabled for this DP slave.

: The DP slave has received the "FREEZE” control comrhand

: The DP slave has received the "SYNC” control command

. The bit is always set to "0".

Njo|lo|lslw
RlRr| PRk

. The DP slave is disabled — that is, it has been removed from the
processing in progress.

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

Stationstatus 3 is reserved and is not relevant in as far as the diagnostics of
the ET200L distributed 1/O device are concerned.

The Master PROFIBUS Address diagnostic byte stores the PROFIBUS ad
dress of the DP master which has assigned parameters to the DP slave (refer
to Figure 5-1, byte 3).

The master PROFIBUS address comprises one byte with the PROFIBUS ad
dress of the DP master that assigned parameters to the DP slave and has read
and write access to the DP slave.

A code is stored in the manufacturer identification that describes the type of
the DP slave (refer to Figure 5-1, bytes 4 and 5).

The manufacturer identification of the DP slave comprises two bybes. Y
will find the manufacturer identifications of the feifent electronics blocks
in Appendix C, &ble C-1 and C-4.
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5.2.4  Structure of the Module Diagnosis for the ET 200L-SC and

ET 200L-SC IM-SC

Module Diagnosis Themodule diagnosis for the ET 200L-SC andZHDL-SC IM-SC (bytes 6
to 8) tells you the slot for which a diagnosis is available.

Structure with the The structure of the module diagnosis is indicated heYow will find an
COM/S7 explanation of the slots in Appendix C.3.

Configuration
Software

Byte 6

Byte 7

Byte 8

1 SC modules analog when only analog modules are used

| 43y |

6 5 4 3 Bitno.
| |1|1|1|1| | | | L-SC 16 DIDC 24 V

| L-SC 16 DO DC 24 V/0.5 A
ET 200L-SC: Inputs/outputs 1 to 8
of the on-board device defective (slot 4)

ET 200L-SC: Inputs/outputs 9 to 16
of the on-board device defective (slot 5)
Smart Connect digital/analog® defective (slot 6)

Smart Connect analog defective (slot 7)

7 6 54 3 Bitno.
|1|1|1|1|1| | | | L-SC 32 DI DC 24 V
I
ET 200L-SC: Inputs 1 to 8 of the on-board de-
vice defective (slot 4)
ET 200L-SC: Inputs 9 to 16 of the on-board device
defective (slot 5)
ET 200L-SC: Inputs 17 to 24 of the on-board device
defective (slot 6)
ET 200L-SC: Inputs 25 to 32 of the on-board device
defective (slot 7)
Smart Connect digital/analog! defective (slot 8)

7 6 54 3 Bitno.
[1]1]2]2]2] ] [ | L-SC16DI/16 DO 24 V/0.5A

I
ET 200L-SC: Outputs 1 to 8 of the on-board de-
vice defective (slot 4)
ET 200L-SC: Outputs 9 to 16 of the on-board de-
vice defective (slot 5)
ET 200L-SC: Inputs 1 to 8 of the on-board device
defective (slot 6)
ET 200L-SC: Inputs 9 to 16 of the on-board device
defective (slot 7)

Smart Connect digital/analog! defective (slot 8)

Bitno. 0 | sc32pIDC24V
HEEEEE ||1| L-SC 16 DI/16 DO 24 V/0.5 A

Smart Connect analog defective (slot 9)

Figure 5-2

5-10

Structure of the Module Diagnosis with the COM/S7 Configuration Soft-
ware for the ET 200L-SC

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Byte 6 | 43y |
4 3 Bit no.
Byte7 [ [ [ JiJ1] [ [ | Lscimsc

|
Smart Connect digital/analog! defective (slot 4)

Smart Connect analog defective (slot 5)

Byte8 | 00y | L-scIM-sC

1 SC modules analog when only analog modules are used

Figure 5-3  Structure of the Module Diagnosis with the COM/S7 Configuration Soft-
ware for the ET 200L-SC IM-SC

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Structure with any
Configuration
Software

5-12

A module diagnosis is structured as followsuWill find an explanation of

the slots in Appendix C.3.

Byte 6 | 43y |
5 4 3 Bitno.

L-SC 16 DIDC 24 V
Byte7 [ [ [1]1]1] [ | |

| L-SC 16 DO DC 24 V/0.5 A

‘ ET 200L-SC: Inputs/outputs 1 to 16
of the on-board device defective (slot 4)

Smart Connect digital/analog! defective (slot 6)
Smart Connect analog defective (slot 7)

54 3 Bitno.
[T [aJa]a] T [ ] L-sC32DIDC24V

I

‘ ET 200L-SC: Inputs 1 to 32 of the on-board de-
vice defective (slot 4)

Smart Connect digital/analog! defective (slot 6)

Smart Connect analog defective (slot 7)

54 3 Bitno.
[ T JaJaJa] T [ | L-SC16DI/16 DO 24V/0.5A

I
‘ ET 200L-SC: Inputs/outputs 1 to 16 of the on-
board device defective (slot 4)

Smart Connect digital/analog! defective (slot 6)
Smart Connect analog defective (slot 7)

4 3 Bitno.
LI [ Jefaf | [} Lscimsc

|
‘ Smart Connect digital/analog! defective (slot 4)
Smart Connect analog defective (slot 5)

1 SC modules analog when only analog modules are used

Figure 5-4  Structuref the Module Diagnosis with any Configuration Software for the

ET 200L-SC, ET 200L-SC IM-SC

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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5.2.5 Structure of the Station Diagnosis for the ET 200L-SC and
ET 200L-SC IM-SC

Definition The station diagnosis provides detailed information about a DP slave.

Data record 0, which is typical of the SINIKC S7, is stored in the station
diagnosis (bytes 9 to 16).

The contents of the station diagnosis always refer to the Smart Connect sec
tion.

Structure The station diagnosis contains a maximum of eight bytswill find an
explanation of the slots in Appendix C.3.

7 0 Bitno.
Byteo [ofo] [ | | [ | ]
R(./%(—/

Length of station diagnosis
incl. byte 9 (= max. of 8 bytes)

Code for station diagnosis

Byte 10 | 01y | 014: Code for S7 diagnosis
Byte 11 054 to 9y Slot for ET 200L-SC

04y, 054 Slot for ET 200L-SC IM-SC
Byte 12 | 004 | Reserved
Byte 13

Station diagnosis
. for the ET 200L-SC and
Byte 16 ET 200L-SC IM-SC

Figure 5-5 Structure of Station Diagnosis

Saving the Transferthe contents of the station diagnosis to a data block, since the station
Diagnosis diagnosis will be updated periodically

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Bytes 13 to 16 for Table5-6 shows the structure and contents of bytes 13 to 16 for a diagnostic
the Diagnostic interrupt.
Interrupt

Table 5-6 Bytes 13 to 16 for the Diagnostic Interrupt

Byte | Bit Meaning Error Handling
13 |0 Module malfunction A module malfunction has occurreg.
1 Internal error An internal error has occurred (se€
byte 13.6, byte 13.7 and byte 15.0).
2 External error An external error has occurred (sep
byte 15.1).
2to 6 | Not applicable
7 Wrong parameters in moduleCheck the ET 200L-SC parameter
assignment.

14 |0to 3 | Module class: 0010 (special| ---
module)

4107 | Not applicable

15 |0 User module wrong or miss{ Smart Connect incorrect or missing.
ing
1 SC communication error ® Connection to the SC module

(ET 200L-SCas ofversion 3) with serial data transfer aborted
(analog module, counter).

* Module defective

® 24V power supply of the SC
modules is switched off (analog
module, counter.

15 |2to7 | Not applicable

16 |0to7 | Not applicable

1 After the 24V power supply is connected, the SC module is included in cyclic data
transferagain with the parameters received at start-up. It is reported that the diagnosis
has been processed and the problem thus corrected.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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5.2.6 Structure of Slave Diagnosis for Default Start-Up of ET 200L-SC
and ET 200L-SC IM-SC

Default Start-up Whenyou execute a default start-up (see AppendixC.5), the following slave
diagnosis applies.od will find an explanation of the slots in Appendix C.3.

Byte O
Byte 1 Station status 1 to 3
Byte 2 (see Section|5.2.3)
Master PROFIBUS adress

B

yte 3 | | (see Section|5.2.3)
Byte 4 High byte  manufacturer ID (see
Byte 5 Low byte  Section|5.2.3)

Module diagnosis:

Byte 6 | 43y |

543 BINO. | o-16pipc2av
Byte7 | | [1[1[1] [ [ | (-sciepoDC24Vi05A
L-SC 32 DI DC 24 V
L-SC 16 DI/16 DO DC 24V/0.5 A

ET 200L-SC: On-board 1/O device defec-
tive (slot 4)

Smart Connect digital/analog® defective (slot 5)
Smart Connect analog defective (slot 6)

4 3 Bit no.

LI Iafal [ [ ] rscimsc
|

Smart Connect digital/analog? defective (slot 4)

Smart Connect analog defective (slot 5)

Byte8 | 004 |

1 SC modules analog when only analog modules are used

Figure 5-6  Slave Diagnosis for Default Start-up of the ET 200L-SC and
ET 200L-SC IM-SC

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢c 5-15
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General Technical Data

What Is General The general technical data consists of the standards and test values with
Technical Data? which the ET200L conforms and which it fulfills, and the test criteria by
which the ET200L distributed 1/0O device was tested.

Contents of the Section Topic Page
Chapter 6.1 Standards and Certification 6-2
6.2 Electromagnetic Compatibility 6-4
6.3 Shipping and Storage Conditions 6-6
6.4 Mechanical and Climatic Environmental Conditions 6-7
6.5 Detailsof Insulation Esting, Safetylass, and Degree of Protec (6-8
tion
6.6 Rated Voltage of the ET 200L Distributed I/O Device 6-9

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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General Technical Data

6.1 Standards and Certification

Introduction

IEC 1131

PROFIBUS DP

CE Marking

CE

This chapter contains information the following for the modules and cempo
nents of the ET 200L and Smart Connect SC:

* The most important standards complied with by the ET 200L and Smart
Connect SC

e The certification of the ET 200L and Smart Connect SC

The ET 200L distributed I/O device and Smart Connect SC meet the require
ments and criteria of IECLB1, Part 2.

The ET 200L distributed I/O device and Smart Connect SC meet the require
ments and criteria of EN 50 17@NMme 2, PROFIBUS.

Our products fulfill the requirements and safety objectives of the following
EC Directives and comply with the harmonized European standards (EN)
published for stored-program controllers in thicdl journals of the Euro
pean Communities:

¢ 89/336/EEC Electromagnetic Compatibility Directive
e 73/23/EEC Low Yltage Directive (for electrical equipment)

The EC Declarations of Conformity are available to the relevant authorities
at the following address:

Siemens Aktiengesellschaft
Bereich Automatisierungstechnik
A&D AS E 14

Postfach 1963

D-92209 Ambey

PNO The ET 200L has the following PNO certificates:
Product Name Order Number Release PNO Certificate
ET 200L 16 DI DC 24 V 6ES7 131-1BH00-0XBO 1 200179
ET 200L-SC 16 DI DC 24 V 6ES7 131-1BH11-0XBO 1 200210
ET 200L 32 DI DC 24 V 6ES7 131-1BL00-0XBO 1 200180
ET 200L-SC 32 DI DC 24 V 6ES7 131-1BL11-0XBO 1 200212
ET 200L 16 DO DC 24 V/0.5 A 6ES7 132-1BH00-0XBO 1 700181
ET 200L-SC 16 DO DC 24 V/0.5A | 6ES7 132-1BH11-0XBO 1 700211
ET 200L 32 DO DC 24 V/0.5 A 6ES7 132-1BL00-0XBO 1 200182
ET 200L 16 DI/26DO DC 24 V/0.5 A| 6ES7 133-1BL00-0XBO 1 200183

6-2

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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General Technical Data

UL Recognition UL Recognition Mark
Underwriters Laboratories (UL) to
Standard UL 508, File No16536

CSA Certification CSA Certification Mark
Canadian Standard Association (CSA) to
Standard C22.2 No. 142, File No. LR 48323

FM Approval Factory Mutual Approval Standard Class Numberl3@&llass I, Division 2,
Group A, B, C, D.
i’i Warning
There is a risk of injury and damage to property

In potentially explosive atmospheres, there is a risk of injury to people and
damage to property if you disconnect connectors when a ET 200 is in opera
tion.

Always de-enggize the ET 200 in potentially explosive atmospheres before
disconnecting any connectors.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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6.2

Definition

Pulse-Shaped In-
terference

6-4

Electromagnetic Compatibility

Electromagneticompatibility is the ability of an electric device to function

satisfactorily in its electromagnetic environment without interfering with this

environment.

The ET200L distributed I/O device also meets the requirements, among oth

ers, of the EMC act of the European inner market. A requirement for this is
that the ET200L distributed 1/0 device meets the specifications and-direc
tives concerning electrical installation.

The following table shows the electromagnetic compatibility of th G0L
distributed 1/0O device with regard to pulse-shaped interference.

Pulse-Shaped Interference Tested with Corresponds to
Severity
Electrostatic discharge 8 kV 3 (air discharge)
to IEC 801-2 (DIN VDE 0843, Part 2) 4 kv 2 (contact dis-
charge)
Burst impulses in accordance with 2 kV (supply line) 3
IEC 801-4 (DIN VDE 0843, Part 4) 2 kV (signal line)
Surge in accordance with IEC 801-5 (DIN VDE 0839, Part 10)
Only with lightning protection elements (refer to DP master
manual).
* Assymmetrical connection 2 kV (supply line)
2 kV (signal line/data 3
line)
* Symmetrical connection 1 kV (supply line)
1 kV (signal line/data,
line)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Sine-Shaped Thefollowing table shows the electromagnetic compatibility of the ET 200L
Interference distributed 1/O device with regard to sine-shaped interference.

HF Radiation to ENV 50140 (Corresponds to RF Coupling to
IEC 801-3) ENV 50141 (Corte-
Electromagnetic RF Field sponds to IEC 801-6)

Amplitude-Modulated Pulse-Modulated
80 to 1000 MHz 900 MHz +5 MHz 0.15 to 80 MHz
10V/m 10Vms unmodulated
80 % AM (1 kHz) 50 % ED 80 % AM (1 kHz)

200 Hz repetition fre | 150Q source imped
guency ance

Emission of Radio Emitted interference of electromagnetic fields in accordance with ENL5501
Interference Limit Value Clas#\, Group 1 (measured at a distance of 30 m).

Frequency Emitted Interfer ence
From 20 to 230 MHz <30 dB (1\V/m)Q
From 230 to 1000 MHz < 37 dB (\W/m)Q

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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6.3 Shipping and Storage Conditions

The ET200L distributed 1/O device surpasses the requirements of 1BC 1
Part 2, with regard to shipping and storage conditions. The following details
apply to modules that are shipped and stored in their original packaging.

Conditions

Type of Condition Admissible Range
Free fall < 1m
Temperature From — 40°C to + 70°C
20 K/h

Temperature variation

From 1080 to 660 hPa (corresponds to a
height of -1000 to 3500 m)

From 5 to 95 %, without condensatiorp

Air pressure

Relative humidity

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c
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6.4

Climatic
Environmental
Conditions

Mechanical
Environmental
Conditions

Testing
Mechanical
Environmental
Conditions

Mechanical and Climatic Environmental Conditions

Thefollowing climatic environmental conditions apply:

Environmen-
tal Conditions

Operating Ranges

Remarks

Temperature | From O to 60°C Horizontal wall mounting
From 0 to 40°C All other installation positions

Temperature |10 K/h

variation

Relative hu- | From 15 to 95 % Without condensation, corre-

midity sponds to relative humidity

(RH) stress rate 2 tiEC 1131-2

Air pressure

From 1080 to 795 hPa

Corresponds to a height of
-1000 to 2000 m

Contaminant
concentration

SOp: < 0.5 ppm; rel. humidity
< 60 %,no moisturecondensatior
H5S: < 0.1 ppm; rel. humidity

< 60 %,no moisturecondensation

Test:
10 ppm; 4 days

1 ppm; 4 days

The mechanical environmental conditions are shown in the following table in
the form of sinusoidal oscillations.

Frequency Range

Permanent

Occasional

10 < f <58 Hz

0.0375 mm amplitude

0.075 mm amplitude

58 < f =150 Hz

0.5 g constant acceleration

1 g constant acceleratig

Thefollowing table provides information on the type and extent of tests of
mechanical environmental conditions.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Test for ... | Test Standard Remarks
Oscilla- Oscillationtest | Oscillation type: frequency sweeps with a rate of
tions to IEC 68, change of 1 octave per minute.
Part 2-6 10 Hz = f <58 Hz, const. amplitude 0.075 mm.
(sine) 58 Hz < f <150 Hz, const. acceleration 1 g.
Oscillationtime: 10 frequency sweeps per axis in al| of
the three perpendicular axes.
Shock Shock test to | Type of shock: half sine
IEC 68, Force of shock: 15 g peak value, 11 ms duration
Part 2-27 Direction of shock: 3 shocks per +/— direction in all |of
the three perpendicular axes.
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6.5 Details of Insulation Testing, Safety Class, and Degree of Protection

Test Voltage Insulationstrength is demonstrated in the routine test with the following test
voltage in accordance with IEQ31, Part 2:

Circuits with a Rated Voltage U to Other Test Voltage
Circuits or to Ground
0V <U=50V 500 VDC
Safety Class Safetyclass Il in accordance with IEC 536 (VDE 0106, Part 1) — that is, con

nection to a protective conductor is not necessary

Protection Against IP 20 degree of protection in accordance with IEC 529 — that is, protection
Foreign Matter and against contact with standard test fingers.
Water

Furthermore, it is protected against foreign matter having a diameter greater
than 12.5 mm.

No special protection against water

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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6.6 Rated Voltage of the ET 200L Distributed 1/0O Device

Rated Voltage for The ET200L distributed 1/0 device operates with the rated voltage and cor
Operation responding tolerances shown in the following table.

Table 6-1 Rated \oltage of the ET 200L Distributed 1/O Device

Rated Voltage Tolerance Range
24\VDC 20.4 t0 28.8/DC
Bridging V oltage The ET 200L distributed 1/0O device bridges voltage drops of the power supply
Drops of up to 20 ms long (does not apply to SC electronic modules).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Terminal Blocks and Supplementary
Terminals — Technical Data

Introduction The product spectrum of EZOOL and Smart Connect includes various termi
nal blocks to which you can connect different electronics blocks. This chap
ter contains the technical data for the terminal blocks and their supplemen
tary terminals.

Contents of the Section Subject Page
Chapter 71 | Terminal Block TB 16L — 72
6ES7 193-1CH00-0XA0, 6ES7 193-1CH10-0XA0
7.2 Terminal Block TB 32L — 7-4
6ES7 193-1CL00-0XA0, 6ES7 193-1CL10-0XA0
7.3 Terminal Block TB 16L AC— 6ES7 193-1CH20-0XA0 7-1
7.4 Terminal Block TB 16SC 7-10
6ES7 120-0AH01-0AAQ, 6ES7 120-0BHO1-0AA0
7.5 Terminal Block TB 16IM-SC — 7-14
6ES7 120-0AH50-0AA0, 6ES7 120-0BH50-0AA0
7.6 Supplementary Terminals for TB 16L and TB 32L 7-18
7.7 Supplementary Terminals for TB 16SC and TB 16IM-SC [7-20

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Terminal Blocks and Supplementary Terminals — Technical Data

7.1 Terminal Block TB 16L —
6ES7 193-1CHO00-0XA0, 6ES7 193-1CH10-0XA0

Order Numbers TheTB 16L terminal block is available with two types of connection.

e Connection by means of a screw-type terminal (Order Number
6ES7 193-1CHO00-0XA0)

¢ Connection by means of a spring terminal (Order Number
6ES7 193-1CH10-0XA0)

Plug-In Electronics You can connect the following electronics blocks to the TB 16L terminal
Blocks block:
Chapter Plug-In Electronics Blocks Order Number
Chapter 9: ET 200L 16 DI DC 24V 6ES7 131-1BH00-0XBO
ET 200L Electronics Blocks ET 200L-SC 16 DI DC 24 V 6ES7 131-1BH11-0XBO
Technical Data ET 200L 16 DO DC 24 V/0.5A 6ES7 132-1BHO0-0XBO
ET 200L-SC 16 DO DC 24 V/I0.5 A 6ES7 132-1BH11-0XBO
Characteristics Theterminal block bears the stationary wiring.
Dimension In Figure 7-1 you can see the dimension drawing of the TB 16L terminal
Drawing block with the 16 DI 24/ DC electronics block clipped on.
. =] —f = o,
= [II = o Dueocay
E S ,; : SENSOR SUPPLY o o
o 2 D:xbTa 1o kD O
© m \—_l power O o o
B soreLe Q o %= 280 0B
O %‘“ Qs 130T o s d O
] " 88 S & 8
=2l & oo 1008 5o,
l/ 2L+ 31 2 3 5 6 7 8 9 0 2 13 6
S 00000 000006800000&&00
0 2 HOROY BEPRERLERBPRLRRR
" | 88688 58553830880R80588
35.3 145
69"
* With bus connector: 82 mm Rail support

Figure 7-1 The TB 16L Terminal Block with the Electronics Block Clipped On, Dimension Drawing

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Pinout

Technical Data

Table7-1 shows the pinout of the TB 16L terminal block.

Table 7-1 Pinout of the TB 16L Terminal Block

Terminal Assignment
Inputs Outputs

1to 8 10: Signals .0 to .7 QO: Signals .0to .7

9to 16 [1: Signals .0 to .7 Q1: Signals .0 to .7

17to 24 10: Sensor supply QO: Chassis ground (inter
nally jumpered)

25 to 32 I1: Sensor supply Q1: Chassis ground (inter
nally jumpered)

1L+ Power supply for channel groép(l0 and QO)

2L+

Powersypply forchanogl graup, B (I1.agd Q1) internally
3L+ jumpered

4L+
SLs Power supply for electronics, internally jumpered
1M
2M
3M Chassis ground connection for channel grauphannel
groupty amrbeetronosial alterransjnmpereered)
4M
5M
+ PE
Dimensions and Weight
Dimensions WX H X D (mm) 145X 100X 40.5

Height with electronics block from top 82 mm
edge rail (with bus termina-
tor 6ES7 972-0CA30-0XA0)

Weight 2309

Module-Specific Data

Number of channels 16

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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7.2 Terminal Block TB 32L —
6ES7 193-1CL00-0XA0, 6ES7 193-1CL10-0XA0

Order Numbers

Plug-In Electronics
Blocks

TheTB 32L terminal block is available with two types of connection.

e Connection via screw-type terminal (Order Number
6ES7 193-1CL00-0XA0)

¢ Connection via spring terminal (Order Number 6ES7 193-1CL10-0XA0)

You can connect the following electronics blocks to the TB 32L terminal
block:

Chapter Plug-In Electronics Blocks Order Number
Chapter ¢: ET 200L 32 DI DC 24 V 6ES7 131-1BL00-0XBO
ET 200L Electronics Block§ ET 200L-SC 32 DI DC 24 V 6ES7 131-1BL11-0XBO
Technical Data ET 200L 32 DO DC 24 V/0.5 A 6ES7 132-1BL00-0XBO
ET 200L 16 DI/16 DO DC 24 V/0.5 A 6ES7 133-1BL00-0XBO
ET 200L-SC 16 DI/16 DO DC 24 V/0.5 A 6ES7 133-1BL10-0XBO

Characteristics

7-4

Theterminal block bears the stationary wiring.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Dimension In Figure 7-2 you can see the dimension drawing of the TB 32L terminal
Drawing block with the LSC 32 DI 2¥ electronics block clipped on.

SIEMENS ET200L-SC

DI 32xDC24V
T T

SENSOR SUPPLY B
0 @1 9 I+ J38. 480172503
o Qs 1 O192701
1+ 2Le 3 AL sLe Q4120 Lo s Jeu 0102801
00000 05 13 Q8T 2w 4 17.. 32021200
E Qs 14 @ Q2230 0 o
Q7 150 023310 2

Q\ /N
. UG SCxp2
Qs 16 A W H ﬂ ﬂ H ”9‘2432 fax] 5

é\% 193-1CLO0-0XAQ

131-1BL10-0XBO

- W20 3 M s
> 12 3 4 5 6 1 9 10 1 a2 13 14 15 16 1718 19 20 2122 23 24 25 2 27 28 29 20 3z TB32L

o g
] R o hnswmmsxasnnazsa ||FN
0000000000 () 0000000000000000 Z“
E[EEEEEEEEE S E(sE s S s E S S S S E] =
19
ooooon H o1
0000gey g ©
00mooo =]
00mooo =|
00mooo =
= 00mooo il
O0mOo0 0 ]
00mooQ@ S|
00moom =
g
O0000m = Rail support

[

* With bus connector: 82 mm

Figure 7-2 The TB 32L Terminal Block with the Electronics Block Clipped On, Dimension Drawing

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Pinout

Technical Data

7-6

Table7-2 shows the pinout of the TB 32L terminal block.

Table 7-2 Pinout of the TB 32L Terminal Block
Terminal Assignment
Inputs Outputs

1to 8 10: Signals .0 to .7 QO: Signals .0to .7

9to 16 I1: Signals .0 to .7 Q1: Signals .0to .7

17to 24 I2: Signals .0 to .7 Q2: Signals .0to .7

2510 32 I3: Signals .0 to .7 Q3: Signals .0to .7

33t0 40 10: Sensor supply QO: Chassis ground (internal
ly jumpered)

41 to 48 I1: Sensor supply Q1: Chassis ground (internal
ly jumpered)

49 to 56 12: Sensor supply Q2: Chassis ground (internal
ly jumpered)

57 to 64 13: Sensor supply Q3: Chassis ground (inter
nally jumpered)

1L+ Power supply for channel group A (10 and 11 or Q0 and Q1

2L+ Powersypply for chanogl group B

3L+ (12 and 13 or Q2 and Q3) internally jumpered

4L+

e Power supply for electronics, internally jumpered

1M

2M

3M Chassis ground connéction for channel grauphannél

groupt® aurbdetronoinall afiteveans|mperesyed

aM

5M

< PE

Dimensions and Weight
Dimensions WK H X D (mm) 191X 100X 40.5

Height with electronics block from top 82 mm
edge rail (with bus terminator
6ES7 972-0CA30-0XA0)

Weight 3509
Module-Specific Data
Number of channels 32

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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7.3 Terminal Block TB 16L AC 6ES7 193-1CH20-0XA0

Characteristics TheTB 16LAC terminal block has the following characteristics:
* Screw-type terminal connection

¢ The terminal block bears the stationary wiring

Plug-In Electronics You can connect the following electronics blocks to the TB 16L AC terminal
Blocks block:
Chapter Plug-In Electronics Blocks Order Number
Chapter 9: ET 200L 16 DI AC 120 V 6ES7 131-1EH00-0XAO0
ET 200L Electronics ET 200L 16 DO AC 120V/1.0A 6ES7 132-1EH00-0XBO
Blocks
. ET 200L 16 DO DC 24 V/AC 120V/2.0 A 6ES7 132-1JH00-0XBO
Teamge bz
ET 200L 8 DI/8 DO AC 120V/1.0A 6ES7 133-1EH00-0XB0
ET 200L 8DI AC 120V/8 DO DC 24V/AC 120V/2.0 A6ES7 133-1JH00-0XBO

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02c 7-7



Terminal Blocks and Supplementary Terminals — Technical Data

Dimension In Figure 7-3 you can see the dimension drawing of the TB 16L AC terminal
Drawing block with the L16 DI AC 120V electronics block clipped on.
SIEMENS ETZOOL PROFUS*DP
DI 16xAC120V.
- 3] POWER
® }'}21 ° 43")25 132 1137 29 g SUPPL,:
s @ @ 100 1 1@ 1 a ¢ N
o's 22 0 10 26 o 14 3 o
70 @ ung@ 150 a
[ A=) 0O 'ul 27 = RS =] <
=4
2 ¢ g}'}m 1zg 1127 28 1sg 1167 32 g -
= ~
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 L1 L1
Q000 0000 0000 Q000
Bedd ddee TB16LAC
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
2 Q000 0000 OO0 Q000
doee Bedd eeee :
191

61

is]
o
8
=]
=]
0]
g
B
Bl
O
]
=]

40.5

99.1

Figure 7-3 The TB 16L AC Terminal Block with the Electronics Block Mounted, Dimension Drawing (mm)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
7-8 EWA 4NEB 780 6009-02¢
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Pinout

Technical Data

Table7-2 shows the pinout of the TB 16L AC terminal block.

Table 7-3 Pinout of the TB 16L AC Terminal Block

Terminal Assignment
Inputs Outputs

1to 8 10: Signals .0 to .7 QO: Signals .0 to .7
9to 16 I1: Signals .0 to .7 Q1: Signals .0 to .7
17 10.0: Sensor neutral Q0.0: Load voltage
18 10.1: Sensor neutral QO0.1: Load voltage
19 10.2: Sensor neutral Q0.2: Load voltage
20 10.3: Sensor neutral Q0.3: Load voltage
21 10.4: Sensor neutral Q0.4: Load voltage
22 10.5: Sensor neutral QO0.5: Load voltage
23 10.6: Sensor neutral QO0.6: Load voltage
24 10.7: Sensor neutral QO0.7: Load voltage
25 [1.0: Sensor neutral Q1.0: Load voltage
26 11.1: Sensor neutral Q1.1: Load voltage
27 [1.2: Sensor neutral Q1.2: Load voltage
28 11.3: Sensor neutral Q1.3: Load voltage
29 11.4: Sensor neutral Q1.4: Load voltage
30 [1.5: Sensor neutral Q1.5: Load voltage
31 [1.6: Sensor neutral QO0.6: Load voltage
32 11.7: Sensor neutral Q1.7: Load voltage
L1 Power supply line for electronics

N Power supply neutral for electronics

+ PE

The following table shows the technical data of the TB 16L AC terminal

block.

Dimensions and Weight

Weight

Dimensions WX H X D (mm)

Height with electronics block from top 98.5 mm
edge rail (with bus terminator)

191X 100X 40.5

283 g

Module-Specific Data

Number of channels

16

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Terminal Blocks and Supplementary Terminals — Technical Data

7.4 Terminal Block TB 16SC

Order Numbers

Plug-In Electronic
Modules

TheTB 16SC terminal block is available with two types of connection:

¢ Connection by means of a screw-type terminal (Order Number

6ES7 120-0AH01-0AA0)

¢ Connection by means of a spring terminal (Order Number

6ES7 120-0BH01-0AAQ)

You can connect the following electronic modules to the TB 16 SC terminal

block:

Chapter

Plug-In Electronic Modules

Order Number

Chapter 10:

2DIDC24V

6ES7 121-1BB00-0AAO

Digga: SC Electronic 2DODC24V0.5A 6ES7 122-1BB00-0AA0
Modules
_ 2DODC24V2A 6ES7 122-1BB10-0AA0
Teamea s
1DIAC120/230V 6ES7 121-1FA00-0AA0
1DOAC120/230V 6ES7 122-1FA00-0AA0
1DORel.AC230V 6ES7 122-1HA01-0AA0
Counter module 1COUNT40kHz 6ES7 127-1BEO0-0ABO
Chapter 12: 2AIU 6ES7 123-1FB00-0ABO
Analog SC Electronic 2 AlHS U* 6ES7 123-1FB50-0AB0
Modules
_ 2 Al 6ES7 123-1GB00-0ABO ,
Technical Data 6ES7 123-1GB10-0ABO
2AIHS I 6ES7 123-1GB50-0ABO,
6ES7 123-1GB60-0ABO
2AITC 6ES7 123-1JB00-0ABO
1 AIRTD 6ES7 123-1JA00-0ABO
1A0U 6ES7 124-1FA00-0ABO
1AOI 6ES7 124-1GA00-0ABO

* Only in conjunction with TB 16IM-SC

7-10

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Characteristics

TheTB 16SC terminal block has the following characteristics:

It can be wired before you plug in the electronic modules.

Depending on the design, the wiring can be connected either via screw-
type terminals or via spring terminals.

You must establish a connection to local ground.

The TB16 SC enables a 2-wire connection and can be expanded to 3-wire
and 4-wire connection using supplementary terminals.

You can slide a labeling strip into the TB16 SC terminal block for noting
the assignments between slot and module.

The counter module and the high-speed analog SC-electronic modules
can only be used in the TB 16SC, when the TB 16SC is connected to a
TB 16IM-SC.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Dimension Figure7-4 shows the front elevation of the TB 16SC terminal block.
Drawing

—
52.5
|

47.5

115

* With bus connector: 82 mm

Figure 7-4 Front Elevation of the Terminal Block

i’i Caution

The spring terminal will be destroyed if you insert the screwdriver into the
opening for the wires.

Only press the screwdriver into the rectangular openings of the terminal
block.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Block Diagram Thefigure below shows you the block diagram of the TB16 SC terminal
block.

The connections 2L+ and 2M are used for looping through the load voltage
supply 1L+ and 1M.

Connection cable : — — — — — - —
I I L O B

1L+ 2L+ Al BT C1 D1 E1 F1 Gl H1

IM T 2M A4 B4 C4 D4 E4 F4 G4 H4

Figure 7-5 Block Diagram of the TB16 SC Terminal Block.

i’i Warning
Thereis a risk of injury and damage to property

Connecting dilerent phases of a three-phase system to a terminal block can
lead to injury and damage to property

Connect only one phase to each terminal block.

Technical Data Dimensions and Weight
Dimensions W >H x D (mm) 145x100x 40.5
Weight 230 g

Module-Specific Data

Number of slots 8

Current-carrying capacity via 1L+ and max. 8A
2L+

Current-carrying capacity per slot with jay 15 A
parallel supply

Numberof times arelectronic module canmax. 20
be plugged into a slot of the TB 16 SC

Insulation tested DC 4000 V
(from slot to slot)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢c 7-13
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7.5 Terminal Block TB 16IM-SC

Order Numbers The TB 16IM-SC terminal block is available with two types of connection.

Connection by means of a screw-type terminal (Order Number
6ES7 120-0AH50-0AA0)

Connection by means of a spring terminal (Order Number
6ES7 120-0BH50-0AA0)

Characteristics The TB 16IM-SC terminal block has the following characteristics:

7-14

It can be wired before you plug in the electronic modules.

Depending on the design, the wiring can be connected either via screw-
type terminals or via spring terminals.

The TB 16IM-SC enables a 2-wire connection and can be expanded to a
3- and 4-wire connection with the supplementary terminals of the
TB 16SC.

You can slide a labeling strip into the TB 16IM-SC terminal block for
noting the assignments between slot and module.

the TB 16IM-SC can be expanded with the TB 16SC to connect another
8 SC electronics modules.

two load voltage supplies (load voltage group 1L+: A to D, load voltage
group 2L+, 3L+: Eto F)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c
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Plug-In Electronic You can connect the following electronic modules to the TB 16IM-SC termi
Modules nal block:
Chapter Plug-In Electronic Modules Order Number
Chapter 10: 2DIDC24V 6ES7 121-1BB00-0AAQ
Digital SC Electronic 2DODC24V0.5A 6ES7 122-1BB00-0AAQ
Modules
) 2DODC24V2A 6ES7 122-1BB10-0AA0
TeahmearLbstén
Counter module 1COUNT40kHz 6ES7 127-1BE00-0ABO
1DIAC120/230V 6ES7 121-1FA00-0AA0
1DOAC120/230V 6ES7 122-1FA00-0AAOD
1DORel.AC230V 6ES7 122-1HA01-0AA0
Chapter 12: 2AlIU 6ES7 123-1FB00-0ABO
Analog SC Electronic 2AlHS U 6ES7 123-1FB50-0ABO
Modules
) 2All 6ES7 123-1GB00-0ABO
Technical Data 6ES7 123-1GB10-0ABO
2 AlHS | 6ES7 123-1GB50-0ABO,
6ES7 123-1GB60-0AB0
2AITC 6ES7 123-1JB00-0ABO
1 AIRTD 6ES7 123-1JA00-0ABO
1AOU 6ES7 124-1FA00-0ABO
1AO | 6ES7 124-1GA00-0ABO

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢c 7-15
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and Supplementary Terminals — Technical Data

Dimension Figure7-6 shows the front elevation of the TB 16IM-SC terminal block.
Drawing
I
IM-SC
SF
Q| BrF
n 2] ON
N
— Bus terminator ]
ON
OFF
o
-1 o
—
= ©])
||| smaTic ~ —
ET200L-SC 00000000000 OO
zlzlz|z|e|elelzlelzleRE]
10
N~
< 0000000000000 000 OO
o
160
e
I
oo [
Cmil]
LA -
[ |
[ = @
I
I
-
IR
- —
%% Rail support
R
[ - E
0 =
I
o |0
®
35.3
69"

* With bus connector: 82 mm

Figure 7-6 The TB 16IM-SC Terminal Block with the IM-SC Interface Module Mounted, Dimension Drawing

/N

7-16

Caution

The spring terminal will be destroyed if you insert the screwdriver into the
opening for the wires.

Only press the screwdriver into the rectangular openings of the terminal
block.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c
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Block Diagram Thefigure below shows you the block diagram of the TEBM-SC terminal
block.

The connections 3L+ and 3M are used for looping through the load voltage
supply 2L+ and 2M.

T T T T T T o
Al Bl1 C1 D1 E1 F1 aG1 H1 ]
2L+ 2M—|

A4 B4 C4 D4 E4 F4 G4 H4 3L+ 3v—

Figure 7-7  Block Diagram of the TB 16IM-SC Terminal Block

i’i Warning
Thereis a risk of injury and damage to property

Connecting diierent phases of a three-phase system to a terminal block can
lead to injury and damage to property

Connect only one phase to each terminal block.

Technical Data Dimensions and Weight
Dimensions W >H x D (mm) 160x 100x 73.6
Weight 260 g

Module-Specific Data

Number of slots 8

Current-carrying capacity via 1L+ and max. 2 x8A
2L+

Numberof times arelectronic module canmax. 8
be plugged into a slot of the TB 16IM-SC

Isolation tested DC 4000 V
(from slot to slot)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢c 7-17
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7.6 Supplementary Terminals for the TB 16L and TB 32L

Definition The supplementary terminals allow you to upgrade the two-wire termination

of the ET200L distributed 1/O device to a three- or favire termination.

Versions Table 7-4 Supplied Versions of the Supplementary Terminals
Supplied
Channels| Tiers Fixing Order Number
Screw-type terminal | 6ES7 193-1FH20-0XA0
! Spring terminal 6ES7 193-1FH50-0XA0
16 Screw-type terminal | 6ES7 193-1FH30-0XA0
2 Spring terminal 6ES7 193-1FH60-0XA0
Screw-type terminal | 6ES7 193-1FL20-0XA0
! Spring terminal 6ES7 193-1FL50-0XA0
32 Screw-type terminal | 6ES7 193-1FL30-0XA0
2 Spring terminal 6ES7 193-1FL60-0XA0
Characteristics With the supplementary terminals, every tier is jumpered internally

7-18

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Figure 7-8shows the dimension drawings for the supplementary terminals.

Dimension
Drawing
TB 16L single-tier
I S—= —d
N
N o N o
29.8 145
40.3
TB 16L double-tier
T —m—a_D\ S== S=—=
N
& il o o
29.8 145
40.3

Im | | BAERARARSAARARGH ogRRREReARaRes
L&. 191

24.2 |

3| |0 | o | PECEERERR R
86360365685868888 B8658080868686583

Figure 7-8 TB 16L/TB 32L Supplementary Terminals, Dimension Drawing

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device 719
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7.7 Supplementary Terminals for the TB 16SC and
TB 16IM-SC

Definition

Versions
Supplied

Characteristics

Dimension
Drawing

7-20

The supplementary terminals allow you to upgrade the two-wire termination
of the ET200L-SC IM-SC distributed 1/0O device and Smart Connect to a
three- or fomwire termination.

Table 7-5 Supplied Versions of the Supplementary Terminals
TB16SC/ TB 16IM-SC
Tiers Fixing Order Number

Screw-type terminal 6ES7 120-1AH00-0AAQ0

! Spring terminal 6ES7 120-1BH00-0AAQ
Screw-type terminal 6ES7 120-2AH00-0AAQ0

2 Spring terminal 6ES7 120-2BH00-0AAQ
Shield terminal 6ES7 192-0AA0-0AA0

With the supplementary terminals, every tier is jumpered internally

Figure 7-8 shows the dimension drawings for the supplementary terminals.

TB 16SC/ TB 16IM-SC single-tier
| |

EP‘E P‘E:P‘E P‘E:P‘E P‘E:P‘E P‘E:P‘E P‘E:P‘E ﬁEiﬁE P‘EiP‘E P‘E:E
22 Q0000000000000 0000

Sisls/slslelsislslslslelelssisle’s

L 115

rInstallation depth: 40

TB 16SC/ TB 16IM-SC double-tier

GOEOG0GOG0GOTRG000
3 CQEHARREHHSORBHAOO
HOBOOOOAAABAAOOOAV

L 115

"Installation depth: 40

Figure 7-9 TB 16SC/TB 16IM-SC Supplementary Terminals, Dimension Drawing

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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ET 200L Electronics Blocks —
Technical Data

Introduction The components of the ET 200L cannot be upgraded with a Smart Connect.
This chapter contains the technical data of th& &1L electronics blocks.

TB<-EB The following table contains the assignment of the2BUL electronic
Assignment blocks to the terminal blocks.

Table 8-1 Assignment of the ET 200L Electronic Blocks to the Terminal Blocks

Terminal Block Electronics Block Order Number

TB 16L — ET 200L 16 DI DC 24 V 6ES7 131-1BH00-0XBO

(6ES7 1931 TEHHOMYXAD,

6ES7 193-1CH10-0XA0) |ET 200L 16 DO DC 24 V/0.5A 6ES7 132-1BH00-0XBO

TB 32L — ET 200L 32 DI DC 24V 6ES7 131-1BL0O0-0XBO

(6ES7 193-1CL0O0-0XAD,

6ES7192:1CLLA-AXAD) ET 200L 32 DO DC 24 V/0.5 A 6ES7 132-1BL0O0-0XBO
ET 200L 16 DI/16 DO DC 24 V/0.5 A 6ES7 133-1BL0O0-0XBO

TB 16L AC ET 200L 16 DI AC 120 V 6ES7 131-1EH00-0XBO|

(6ES7 193-1CH20-0XAQ) ET 200L 16 DO AC 120 V/1.0 A 6ES7 132-1EH00-0XBO|
ET 200L 16 DO DC 24 V/AC 120V/2.0 A 6ES7 132-1JH00-0XBO
ET 200L 8 DI/8DO AC 120 V/1.0 A 6ES7 133-1EH00-0XBO|

ET 200L 8DI AC 120V/8 DO DC 24V/AC 120V/2.0 A 6ES7 133-1JH00-0XBO

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢c 8-1
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Contents of the Section Subject Page
Chapter 81 | Electronics Block L 16 DI DC 24 V — 8-3

6ES7 131-1BH00-0XBO

8.3 Electronics Block L 16 DO DC 24 V/0.5 A — 8-9
6ES7 132-1BH00-0XBO

9.2 Electronics Block L 32 DI DC 24 V — 0-4
6ES7 131-1BL0O0-0XBO

8.4 Electronics Block L 32 DO DC 24 V/0.5 A — 8-12
6ES7 132-1BL00-0XBO

8.5 Electronics Block L 16 DI/16 DO DC 24 V/0.5 A — 8-15
6ES7 133-1BL00-0XB0O

8.6 Electronics Block L 16 DI AC — 8-18
6ES7 131-1EH00-0XBO

8.7 Electronics Block L 16 DO AC 120 V/ 1.0 A — 8-21
6ES7 132-1EH00-0XBO

8.8 Electronics Block L 16 DO DC 24 V/AC 120V/2.0 A — 8-24
6ES7 132-1JH00-0XBO

8.9 Electronics Block L 8 DI/8 DO AC 120 V/1.0 A — 8-28
6ES7 133-1EH00-0XBO

8.10 Electronics Block L 8DI AC 120V/8 DO DC 24V/AC 8-31
120V/2.0 A — 6ES7 133-1JH00-0XBO

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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8.1 Electronics Block L 16 DI DC 24 V —
6ES7 131-1BH00-0XB0O

Characteristics ThelL 16 DI DC 24V electronics block has the following characteristics:
e 16 inputs in two groups, each of eight inputs
¢ Rated input voltage of 24 DC

e Suitable for switches and proximity switches (BEROSs)

View The following figure shows a view of the electronics block.

PROFIBUS-DP
| SIEMENS ET200L @ LiBrF
JON
DI 16xDC24V
AT AT AT AT o g
A B SENSOR SUPPLY g o
§| 1 9 A 1L+ 17.... J240 O K o g
2100 1M 1. ‘I8 O O
POWER (3 11 O O O ] @
SPPY 04120 75,0 O [ N
14+ @5130°%Tom /o, /16O - Q@%/ﬁm
5 Tam ge a0 o O gl
Q7150 O O %@Jl
Q8 161 H H H H O O oI X2
~1 ~1 ~ 7~ 34
131-1BH00-0XBO

Receptacle for labeling strip

Figure 8-1 View of the L 16 DI DC 24 V Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢ 8-3
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Block Diagram Figure 8-2shows the block diagram.

& %
PROFIBUS-DP
ON BF connection

Internal JqH2
nterna Electronics B
power supply [> —
Galvanic
isolation
@ %10
L{Z) X1
) —D—
PROFIBUS address
¥ “

EB

B

Y ﬁ \

24Vp 24Vg 24 Vinteral

Figure 8-2 Block Diagram of the L 16 DI DC 24 V Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
8-4 EWA 4NEB 780 6009-02¢
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Technical Data

Thefollowing table shows the technical data of the L 16 DI D&/ 2lec

tronics block.

Dimensions and Weight

Status, Interrupts, Diagnostics

Dimensions
WX H XD (mm)

Weight

145X 60X 60.5

Approx. 130 g

Module-Specific Data

Status display Green LED per channel

Interrupts None
Diagnostic function Yes
® Bus monitoring Red "BF” LED

PROFIBUS-DP

* Monitoring of electro- Green "ON" LED
nics power supply

Sensor Selection Data

Baud rate 9.6; 19.2; 93.75; 187.5;
500 and 1500 kBaud

Bus protocol PROFIBUS-DP

FREEZE compatibility Yes

Number of inputs 16

Cable length

® Unshielded Max. 600 m

¢ Shielded Max. 1000 m

Manufacturer ID 00144

Voltages, Currents, Potentials

Rated supply voltage for 24V DC
electronics (4L+, 5L+)

* Reverse polarity Yes

protection

* Power failure with- At least 20 ms

stand time

Rated load voltage 24V DC

(AL+, 2L+ and 3L+)

Maximum number of in- 16
putsdrivensimultaneously

Galvanic isolation
* Between channels No

* Between channels andYes

PROFIBUS-DP
Insulation tested with 500V DC
Power input

* From supply voltage Max. 70 mA
L4+/L5+

* Fromload voltagd 1+ Max. 50 mA per load
and L2+/L3+ (without group
load)

Power loss of module

Typically 2.2 W

Input voltage

* Rated value

* Atsignal "1”

* At signal "0"
Input current

* Atsignal "1”
Input delay

* With "0" after "1”
* With "1" after "0”
Input characteristic

Connection of 2-wire
BEROs

* Permissibleclosed-cit
cuit current

24V DC
13to 30V
-30to5V

Typically 5 mA at 24 V

2.0to4.5ms
2.0to4.5ms

To IEC 1131-2 Type 1
Possible

Max. 1.5 mA

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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8.2 Electronics Block L 16 DO DC 24 V/0.5 A -
6ES7 132-1BH00-0XB0O

Characteristics Thel 16 DO DC 24V/0.5 A electronics block has the following characteris
tics:

¢ 16 outputs in two groups, each of eight outputs
¢ OQutput current of 0.8 per output
¢ Rated load voltage of 24 DC

e Suitable for solenoids, DC contactors, and indicator lights

View The following figure shows a view of the electronics block.
PROFIUS-DP
SIEMENS | ET200L LIBF
CJON
DO 16xDC24V/0.5A
AT AT AT AT (o) g
A B LOAD VOLTAGE °o
§| Qi1 9@, |1L+ 1. 8 [ O K o ?°
A (6]
2 10 m" 17.. 724 O
POWER 311 O O U il @
SUPPYY ‘@4 12@0 a4 1. 1160 O L]
14+ @5 1308 Tam ézs.... ?325 O ”\@OD/“’XN
5 Tam g6 140 | O e /%’“\1
N\ /X
715 O O f@i’
8 16 H H H H O O T X2
[~ [~ 1 [~
132-1BHO00-0XBO
Receptacle for labeling strip

Figure 8-3 View of the L 16 DO DC 24 V/0.5 A Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
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Block Diagram Figure 8-4shows the block diagram.

& %
PROFIBUS-DP
ON BF connection

LA
Internal Electronics ] B
power supply [> —
Galvanic
isolation
@ x 10
L@
P v w4 PROFIBUS address
K “
EB
— N e e L I e A ) I
3L+ 4L+ 5L+ Jé.é B
3M 4M| 5M
iIiJ I:)'r
24Vp 24Vg 24 Vinternal
Figure 8-4 Block diagram of the L 16 DO DC 24 V/0.5 A Electronics Block
Technical Data Thefollowing table shows the technical data of th&#d.DO DC 24vV/0.5A

electronics block.

Dimensions and Weight Cable length
Dimensions 145X 60X 60.5 ® Unshielded Max. 600 m
WXHXD (mm) e Shielded Max. 1000 m
Weight Approx. 130 g Manufacturer ID 00164
Module-Specific Data
Baud rate 9.6; 19.2; 93.75; 187.5;
500 and 1500 kBaud
Bus protocol PROFIBUS-DP
SYNC compatibility Yes
Number of outputs 16

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢ 8-7
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Voltages, Currents, Potentials

Actuator Selection Data

Rated supply voltage for 24V DC
electronics (4L+, 5L+)

* Reverse polarity Yes

protection

* Power failure with- At least 20 ms

stand time

Rated load voltage 24V DC

(1L+, 2L+ and 3L+)
Aggregate current of outputs (per byte)
* Horizontal installation

Up to 30°C Max. 4 A
Up to 40°C Max. 3 A
Up to 60°C Max. 2 A
* All other installation
positions
Up to 40°C Max. 2 A
Galvanic isolation
* Between channels No

®* Between channels andYes
PROFIBUS-DP

Insulation tested with 500V DC

Power input

e from supply voltage Max. 70 mA
L4+/L5+

¢ from load voltage L1+ Max. 50 mA per load
and L2+/L3+ (without group
load)

Power loss of module Typically 5 W

Status, Interrupts, Diagnostics

Status display Green LED per channel

Interrupts None
Diagnostic function Yes
® Bus monitoring Red "BF" LED

PROFIBUS-DP

* Monitoring of electro- Green "ON” LED
nics power supply

QOutput voltage

* Atsignal "1” Atleast L1+ (-3 V) or

L2+/L3+ (3 V)
Output current

* Atsignal "1”
Rated value 05A
Permissible range 1mAto05A
* Atsignal "0” Max. 1 mA

(residual current)
Output delay (with resistive load)

* With "0” after "1” Max. 50 |8

* With "1” after "0” Max. 200 s
Load resistance range 41 to 28 kQ2
Lamp load Max. 5 W

Parallel connection of two outputs

* For redundant control Possible (outputs in samg

of load group only)
* For performance im- Not possible
provement
Driving a digital input Possible
Switching frequency
* Resistive load Max. 100 Hz
® Inductive load to Max. 0.5 Hz
IEC 947-5-1, DC13
* Lamp load Max. 8 Hz

Limitation of voltage in-
duced on circuit interrup-
tion

Typically L1+ (- 55 V) or
L2+/L3+ (- 55 V)

Short-circuit protection  Yes

h

* Response threshold Typically 0.7 A

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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8.3 Electronics Block L 32 DI DC 24 V 6ES7 131-1BL00-0XBO

Characteristics The L 32 DI DC 24V electronics block has the following characteristics:
e 32 inputs in two groups, each of 16 outputs
¢ Rated input voltage of 24 DC

e Suitable for switches and proximity switches (BEROSs)

View The following figure shows a view of the electronics block.
PROFIBUS-DP
| SIEMENS ET200L LIBF
CJON
DI 32xDC24V
DT AT AT |AN) 0] g
A SENSOR SUPPLY B °o
3 19 A L+ 33.... J4gd17 250 K og
Q2100 Tiv 1. ‘l16@18 267
POWER 3n 19270 ] @
SUPPLY 34 12 I 640120 2803 [ N
L4 0513087y 17, 132021200 %@vﬂo
3 Tam 6 140 Q22 300 e /3 Oj\xl
715 023310 (D)
Qs 160 HHH H Q24 320 TR s
il Ay a A 131-1BL00-0XB0O
Receptacle for labeling strip

Figure 8-5 View of the L 32 DI DC 24 V Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Block Diagram

Figure 8-6shows the block diagram.

1l

A & PROFIBUS-DP
| ODN BBF connection
Internal . q A
| power supply Electronics > |-B
24Vp 24 Vg 24 Vinernal Galvanic
| isolation
I @ x 10
_ 3L+]| [5L+ & x 1
Ol ooy | PROFIBUS
1 l address
1M 2M 3M| 4M 5M
:_ EB
I_I I A A A e T A A I N N R N
1 Ththih 51 05 05 | |15 B 1 22222222233:335TB
33 34 35 36 37 38 39 40 41 42 43 44 45 46 471 48 Y49 5Q 51 53 53 54 55 56 57 58 59 6Q 61 62 63 64
JJijjJijjJJJJJ,\jTJJijj )Vj_l_l)_l

______________

Figure 8-6 Block diagram of the L 32 DI DC 24 V Electronics Block
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Technical Data

Thefollowing table shows the technical data of the L 32 DI DG/ 2lec

tronics block.

Dimensions and Weight

Status, Interrupts, Diagnostics

Bus protocol
FREEZE compatibility
Number of inputs
Cable length

* Unshielded

® Shielded
Manufacturer ID

Dimensions 145X 60X 60.5

W X H XD (mm)

Weight Approx. 150 g
Module-Specific Data

Baud rate 9.6; 19.2; 93.75; 187.5;

500 and 1500 kBaud
PROFIBUS-DP

Yes

32

Max. 600 m
Max. 1000 m
00154

Status display
Interrupts
Diagnostic function

® Bus monitoring
PROFIBUS-DP

* Monitoring of electro-

nics power supply

Green LED per channel
None

Yes

Red "BF” LED

Green "ON” LED

Sensor Selection Data

Voltages, Currents, Potentials

electronics (4L+, 5L+)

* Reverse polarity
protection

* Power failure with-
stand time

Rated load voltage
(1L+, 2L+ and 3L+)

Maximum number of in-

Galvanic isolation

* Between channels

PROFIBUS-DP
Insulation tested with

Power input

¢ from supply voltage
L4+/L5+

load)
Power loss of module

putsdrivensimultaneously

Rated supply voltage for 24V DC

Yes

At least 20 ms

24V DC

32

No

* Between channels andYes

500V DC

Max. 70 mA

e from load voltage L1+ Max. 100 mA per load
and L2+/L3+ (without group

Typically 3.2 W

Input voltage

* Rated value

* Atsignal "1”

* At signal "0"
Input current

* Atsignal "1”
Input delay

* With "0" after "1”
* With "1" after "0”
Input characteristic

Connection of 2-wire
BEROs

* Permissibleclosed-cit
cuit current

24V DC
13to 30V
-30to5V

Typically 5 mA at 24 V

2.0to4.5ms
2.0to4.5ms

To IEC 1131-2 Type 1
Possible

Max. 1.5 mA

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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ET 200L Electronics Blocks — Technical Data

8.4 Electronics Block L 32 DO DC 24 V/0.5 A —
6ES7 132-1BL0O0-0XBO

Characteristics Thel 32 DO DC 24V/0.5A electronics block has the following characteris
tics:

e 32 outputs in two groups, each of 16 outputs
¢ OQutput current of 0.8 per output
¢ Rated load voltage of 24 DC

e Suitable for solenoids, DC contactors, and indicator lights

View The following figure shows a view of the electronics block.
PROFIBUS-DP
SIEMENS | ET200L ~) OFBF
JON
DO 32xDC24V/0.5A
AT AT AT AT o] g
A LOAD VOLTAGE B oo
y 1 9@, L1+ 1. 1160172500 K oq
210 1M 33.... _T48[718 2600
POWER 3n 19 270 ] @
SUPPYY ‘@4 120 o4 (17, 13020280 L] R
14+ @5 13008 Tam é4g.... ?64 21 2900 ”\@OD/“’MO
;| Tam 6 140 Q22300 e /3 o 'i\xl
7 1500 23310 f@i
_\@s 0 __ H HHH Q24320 o7 X2
132-1BL00-0XBO
Receptacle for labeling strip

Figure 8-7 View of the L 32 DO Electronics Block DC 24 V/0.5 A

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
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Block Diagram

Figure 8-8shows the block diagram.

)9 ﬂ PROFIBUS-DP
OHN |_E'F—| connectlo:
Internal Electronics N B

power supply b

24 Vp 24 Vg 24 Vlnternal

Galvanic
isolation

21

x 10
E—
< & x1
& PROFIBUS
ddress
K &

Figure 8-8 Block Diagram of the L 32 DO DC 24 V/0.5 A Electronics Block

Technical data
electronics block.

Thefollowing table shows the technical data of the2.DO DC 24V/0.5A

Dimensions and Weight

Voltages, Currents, Potentials

Dimensions 145X 60X 60.5

W X H XD (mm)

Weight Approx. 150 g
Module-Specific Data

Baud rate 9.6; 19.2; 93.75; 187.5;

500 and 1500 kBaud

Bus protocol PROFIBUS-DP

SYNC compatibility Yes

Number of outputs 32

Cable length

* Unshielded Max. 600 m

® Shielded Max. 1000 m

Manufacturer ID 00114

Rated supply voltage for 24V DC
electronics (4L+, 5L+)

* Reverse polarity Yes
protection

* Power failure with- At least 20 ms

stand time

Rated load voltage 24V DC

(AL+, 2L+ and 3L+)
Aggregate current of outputs (per byte)
* Horizontal installation

Up to 30°C Max. 4 A

Up to 40°C Max. 3 A

Up to 60°C Max. 2 A
* All other installation

positions

Up to 40°C Max. 2 A

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Galvanic isolation
* Between channels No

* Between channels andYes
PROFIBUS-DP

Insulation tested with 500V DC
Power input
e from supply voltage Max. 70 mA

L4+/L5+

e from load voltage L1+ Max. 100 mA per load
and L2+/L3+ (without group
load)

Power loss of module Typically 7 W

Actuator Selection Data

Status, Interrupts, Diagnostics

Status display Green LED per channel

Interrupts None
Diagnostic function Yes
* Bus monitoring Red "BF” LED

PROFIBUS-DP

* Monitoring of electro- Green "ON” LED
nics power supply

QOutput voltage

* Atsignal "1” Atleast L1+ (-3 V) or

L2+/L3+ (3 V)
Output current

* Atsignal "1”
Rated value 05A
Permissible range 1mAto05A
* Atsignal "0” Max. 1 mA

(residual current)
Output delay (with resistive load)

* With "0” after "1” Max. 50 |8

* With "1” after "0” Max. 200 s
Load resistance range 41 to 28 kQ2
Lamp load Max. 5 W

Parallel connection of two outputs

* For redundant control Possible (outputs in samg

of load group only)
* For performance im- Not possible
provement
Driving a digital input Possible
Switching frequency
* Resistive load Max. 100 Hz
® Inductive load to Max. 0.5 Hz
IEC 947-5-1, DC13
* Lamp load Max. 8 Hz

Limitation of voltage in-  Typically L1+ (- 55 V) or
duced on circuit interrup- L2+/L3+ (55 V)

tion

Short-circuit protection  Yes

* Response threshold Typically 0.7 A

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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8.5 Electronics Block L 16 DI/16 D O DC 24 V/IO5 A —
6ES7 133-1BL0O0-0XBO

Characteristics Thel 16 DI/16 DO DC 24//0.5A electronics block has the following char
acteristics:

e 16 inputs in a single group of 16 inputs

— Rated input voltage of 24 DC

— Suitable for switches and proximity switches (BEROS)
e 16 outputs in a single group of 16 outputs

— Output current of 0.8

— Rated load voltage of 24 DC

— Suitable for solenoids, DC contactors, and indicator lights

View The following figure shows a view of the electronics block.
PROFIBUS-DP
| SIEMENS ET200L LIBF
[JON
DI16/DO16xDC24V/0.5A
DT DT i T o g
A LOAD VOLTAGE B oo
§| 19 AJ_1L+ 1.. 16[A 17 250 K o g
2100 [IM 33... T48[y1826[0)
POWER 311 19 270 ] @
SUPPLY 34 12 T 64320280 [ -
14+ Os51308T,n 117 /3021200 %@Jlo
3 Tam 6 140  sensorsuppLy (0223003 C 25
7 15 23310 3®3
08 16 H H H H Q24 320 TN X12
ra zal zay zal 133-1BL00-0XB0O
Receptacle for labeling strip

Figure 8-9 View of the L 16 DI/16 DO DC 24 V/0.5 A Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Block Diagram

Figure 8-10shows the block diagram.

&~ o

PROFIBUS-DP
ODN BBF connection
Internal power . 4 A
supply Electronics N B
Galvanic

isolation

PROFIBUS
address

|

|
el .

|

Figure 8-10 Block Diagram of the L 16 DI/16 DO DC 24 V/0.5 A Electronics Block

Technical Data

Thefollowing table shows the technical data of th#d.DI/16 DO

DC 24V/0.5A electronics block.

Dimensions and Weight

Cable length

* Unshielded Max. 600 m
® Shielded Max. 1000 m
Manufacturer ID 00174

Dimensions 145X 60X 60.5

W X H XD (mm)

Weight Approx. 130 g
Module-Specific Data

Baud rate 9.6; 19.2; 93.75; 187.5;

500 and 1500 kBaud

Bus protocol PROFIBUS-DP

FREEZE compatibility Yes

SYNC compatibility Yes

Number of inputs 16

Number of outputs 16

Voltages, Currents, Potentials

Rated supply voltage for 24V DC
electronics (4L+, 5L+)

* Reverse polarity Yes
protection

* Power failure with- At least 20 ms

stand time

Rated load voltage 24V DC

(1L+, 2L+ and 3L+)

Maximum number of in- 16
putsdrivensimultaneously

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
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Aggregate current of outputs (per byte)

* Horizontal installation
Up to 30°C
Up to 40°C
Up to 60°C

® All other installation
positions

Up to 40°C
Galvanic isolation
* Between channels

Max. 4 A
Max. 3 A
Max. 2 A

Max. 2 A

No

* Between channels andYes

PROFIBUS-DP
Insulation tested with

Power input

e from supply voltage
L4+/L5+

500V DC

Max. 70 mA

e from load voltage L1+ Max. 50 mA per load

and L2+/L3+ (without
load)

Power loss of module

group

Typically 5 W

Input delay

* With "0" after "1”
* With "1" after "0”
Input characteristic

Connection of 2-wire
BEROs

* Permissibleclosed-cif
cuit current

20to4.5ms
2.0t04.5ms

To IEC 1131-2 Type 1
Possible

Max. 1.5 mA

Actuator Selection Data

Status, Interrupts, Diagnostics

Status display
Interrupts
Diagnostic function

® Bus monitoring
PROFIBUS-DP

* Monitoring of electro-
nics power supply

Green LED per channel
None

Yes

Red "BF" LED

Green "ON” LED

Sensor Selection Data

Input voltage

* Rated value
e Atsignal "1”
* Atsignal "0”

Input current

* Atsignal "1”

24V DC
13to 30V
-30to5V

Typically 5 mA at 24 V

Output voltage
* Atsignal "1”

Output current

* Atsignal "1”
Rated value
Permissible range

* At signal "0”
(residual current)

At least L1+ (-3 V) or
L2+/L3+ (3 V)

05A
1mAto0.5A

Max. 1 mA

Output delay (with resistive load)

e With "0 after 1"
e With 1" after "0”
Load resistance range
Lamp load

Max. 50 |8
Max. 200 s
41Q to 28 kQ
Max. 5 W

Parallel connection of two outputs

® For redundant control Possible (outputs in samg

of load

* For performance im-
provement

Driving a digital input
Switching frequency
* Resistive load

* |nductive load to
IEC 947-5-1, DC13

e Lamp load

Limitation of voltage in-
duced on circuit interrup-
tion

Short-circuit protection

* Response threshold

group only)
Not possible

Possible

Max. 100 Hz
Max. 0.5 Hz

Max. 8 Hz

Typically L1+ (- 55 V) or
L2+/L3+ (- 55V)

Yes
Typically 0.7 A

h

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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8.6 Electronics Block L 16 DI AC 120 V —
6ES7 131-1EHO00-0XB0O

Characteristics Thel 16 DI AC 120V electronics block has the following characteristics:
e 16 inputs, fully isolated
¢ Rated input voltage of 120AC

¢ Suitable for switches and proximity switches compatible with
IEC Type 2 currents

View Figure 8-1 shows a view of the L 16 DI AC 120V electronics block.
PROFIBUS-DP
SIEMENS ET200L S
DI 16xAC120V
POWER
1@ /2/‘) 5 /@ 9 /?") /?f‘) O  suppLy
o o5’ o 0 1 = ¢ L
2@ 6 | lzj 14D O N
O [ R a 26 O 430 O
Blo, 808, ale, Ale
O el
i@ /@ 5@ | P /_cli) 1603 @ = ?ézs x
| m I m a O o7 2
¢ 131-1EH00-0XBO

Receptacle for labeling strip

Figure 8-11 View of the L 16 DI AC 120 V Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
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Block Diagram

Figure 8-12shows the block diagram of the L 16 DI AC 120 V electronics

block.
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power supply
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Figure 8-12 Block Diagram of the L 16 DI AC 120 V Electronic Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Technical Data

Thefollowing table shows the technical data of thed.DIAC 120V elec

tronics block.

Dimensions and Weight

Status, Alarms, Diagnostics

Dimensions
W X H XD (mm)

Weight

191X 61X 85.5

Approx. 341 g

Module-Specific Data

Baud rate

Bus protocol
FREEZE compatibility
Number of inputs

I/O Cable length

* Unshielded

® Shielded
Manufacturer ID

9.6; 19.2; 93.75; 187.5;
500, 1500, 3000, and
6000 kBaud

PROFIBUS-DP
Yes
16

Max. 600 m
Max. 1000 m
002A

Status display
Alarms
Diagnostic function

* Bus monitoring
PROFIBUS-DP

* Monitoring of
electronics power
supply

Green LED per channel
None

Yes

Red “BF” LED

Green “ON” LED

Sensor Selection Data

Voltages, Currents, Potentials

Supply voltage L1

* Rated value

* Permissible range
* Frequency

* Power failure
withstand time

Maximum number of
inputs driven
simultaneously

Optical isolation
® Between channels

* Between L1 and
PROFIBUS-DP

PROFIBUS-DP
Insulation tested with

Power input

Power loss of module

120 VAC
7410 132 VAC
47 to 63 Hz
At least 20 ms

16

Yes

Yes

®* Between channels andYes

1500 VAC

e fromsupplyvoltageL1 Max. 90 mA

Typically 5.4 W

Input voltage

* Rated value
* With signal 1
* With signal O
Input current

* With signal 1
* With signal 0
Input delay

* FromOtol
* Froml1ltoO
Input characteristic

Connection of 2-wire
BEROs

120 VAC
74 to 132 VAC
0to 20 VAC

9to 27 mA
0to4 mA

2to 14 ms

6to25ms

To IEC 1131-2 Type 2
Possible

8-20
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8.7 Electronics Block L 16 DO AC 120V/1.0 A -

6ES7 132-1EH00-0XBO

Characteristics Thel 16 DO AC 120v/1.0 A electronics block has the following character
istics:
e 16 outputs, fully isolated
e Output current of 1.8
* Rated load voltage of 12¢AC
e Suitable for solenoids, AC contactors, and indicator lights
View Figure 8-13 shows a view of the L 16 DO AC 220.0 A electronics block.
SIEMENS ET200L PROFIBUS-DP .
©
S DO 16xAC120V/1.0A y N
1,17 521 9 25 13,29
1|.J|]_€;ﬂ) 5%} Je] 13@ O SSF\(\QT_?
O 218 O 6,22 O 10,26 O 14,30 O (,b'—l
2[d @ 6 0@ 140 If‘]ﬁ O N
O 3719 O 7 23 O 11,27 0O 15,31 O
3@ 7@ ng 15@ O o x10
O 2,20 O 5,24 O 12,28 O 16,32 O el
} 4%/‘) 8%") 12|,J|]£v‘) 16@ O ‘07» x1
a O a a O Ry’
1|52-IER00-OXBO

Receptacle for labeling strip

Figure 8-13 View of the L 16 DO AC 120 V/1.0 A Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Block Diagram

Figure 8-14shows the block diagram of the L 16 DO AC 120.0 A elee
tronics block.

A&
|—[>{—| PROFIBUS-DP
BF connection
A
Electronics ;] 13
—| .
& & & &
D D D D x10
o o o o 4E: x1
Z H v Z H v Z H v 7 H v PROFIBUS address
c 3&17] c c EEI—H] c EEI—H] “
R T o]
> > > >
Y — 1 — — 1 Internal EB
o t— ) 0 L  powersuply) |
17 |18 ({19 |20 21 |22 |23 |24 25 |26 |27 |28 29 (30 |31 (32 N \N
Q1P I I I IR IS TR AR [T LR IR 19 1T >
A A A A 120 VAC

Figure 8-14 Block Diagram of the L 16 DO AC 120 V/1.0 A Electronics Block
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Technical data

Thefollowing table shows the technical data of thtd. DOAC 120V/1.0A

electronics block.

Dimensions and Weight

Status, Alarms, Diagnostics

Bus protocol
SYNC compatibility
Number of outputs
I/O Cable length

* Unshielded

® Shielded
Manufacturer ID

Dimensions 191X 61X 85.5

W X H XD (mm)

Weight Approx. 294 g
Module-Specific Data

Baud rate 9.6; 19.2; 93.75; 187.5;

500, 1500, 3000, and
6000 kBaud

PROFIBUS-DP
Yes
16

Max. 600 m
Max. 1000 m
00284

Status display
Alarms
Diagnostic function

® Bus monitoring
PROFIBUS-DP

* Monitoring of
electronics
power supply

Green LED per channel
None

Yes

Red “BF” LED

Green “ON” LED

Actuator Selection Data

\oltages, Currents, Potentials

Supply voltage L1

* Rated voltage

* Permissible range
* Frequency

* Power failure
withstand time

* Horizontal installation
up to 46C
up to 66C

* All other installation
positions

up to 46C
Optical isolation
* Between channels

* Between L1 and
PROFIBUS-DP

PROFIBUS-DP
Insulation tested with
Power input
e from supply voltage L
Power loss of module

120 VAC

74 t0 132 VAC
47 to 63 Hz
At least 20 ms

Aggregate current of outputs (per point)

Max. 1 A
Max. 0.4 A

Max. 0.4 A

Yes

Yes

* Between channels andYes

1500 VAC

Max. 170 mA
Typically 18.9 W

Load voltage L

* Rated voltage

* Permissible range
* Frequency
Output voltage

* With signal 1
Output current

* With signal 1
Rated value
Permissible range

* With signal 0
(residual current)

Zero cross inhibit voltage

Output delay
(with resistive load)

Size of motor starter
e Upto40CC
e Upto6CC

Lamp load

Parallel connection of two outputs

* For redundant control
of load

* For performance
improvement

Driving a digital input
Switching frequency

* Resistive load

* Inductive load

e Lamp load
Short-circuit protection

120 VAC
74 to 132 VAC
47 to 63 Hz

Atleast L (- 1.5V)

1.0 A Pilot Duty
0.1to1.0A

Max. 2.6 mA

Max. 60 V

Max. 20 ms

Max. size 4 acc. to NEMA
Max. size 3 acc. to NEMA
Max. 50 W

Possible

Not possible

Possible

Max. 10 Hz
Max. 0.5 Hz
Max. 1 Hz
No

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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8.8 Electronics Block L 16 RO DC 24 V/AC 120V/2.0 A -
6ES7 132-1JH00-0XB0O

Characteristics Thel 16 RO DC 24//AC 120 V/2.0 A electronics block has the following
characteristics:

e 16 relay outputs, fully isolated

e Qutput current of 2.8

¢ Rated load voltage of 24 V DC or 128C

e Suitable for solenoids, contactors, and indicator lights

¢ Adjacent outputs of 24 V DC and 12@\¥ are permitted

View Figure 8-15 shows a view of the L 16 RO DC\ZAC 120V/2.0 A electron
ics block.
PROFIBUS-DP
SIEMENS ET200L S @sF
BloN
g g RO 16xDC 24 V/AC 120V/2.0A g o
1,17 5121 9 |25 13) 29
mie s o 130 O Soeey
0O 218 0O 6,22 O 10,26 O 14,30 ] é} L1
2 q]_(:i‘) 6 10 140 O N
0O 37,19 0O 7,23 O 11,27 O 15,31 O
3@ f\]_éf) 7@ 1@ 1501 O X10
O 2,20 O 8,24 O 12,28 O 16,32 O
4 If‘]ﬁ) 8 If‘]ﬁ) 120 If‘]g) 16 %:) O 1
=\ a o m| o 7 s

132-1JH00- 0XBO)

Receptacle for labeling strip

Figure 8-15 View of the L 16 RO DC 24 V/AC 120V/2.0 A Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Block Diagram

Figure 8-16shows the block diagram of the
L 16 RO DC 24//AC 120V/2.0 A electronics block.

&
PROFIBUS-DP
BF connection

<|_A
| B

Electronics

>

| .
R Q @) x 10
Lo

- - PROFIBUS address
%
ON

Internal EB
power supply
_O
f234 fts?s 11 (12 1314fr6 /ﬁ_LlTB
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Figure 8-16 Block Diagram of the L 16 RO DC 24 V/AC 120 V/2.0 A Electronics Block

Technical data

Thefollowing table shows the technical data of the
L 16 RO DC 24 V/AC 120 V/2.0 A electronics block.

Dimensions and Weight Module-Specific Data

Dimensions 191X 61X 85.5 Baud rate 9.6; 19.2; 93.75; 187.5;
W X H XD (mm) 500, 1500, 3000, and
Weight Approx. 302 g 6000 kBaud

Bus protocol PROFIBUS-DP

SYNC compatibility Yes

Number of outputs 16

I/O Cable length

* Unshielded Max. 600 m

¢ Shielded Max. 1000 m

Manufacturer ID 00264

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Voltages, Currents, Potentials

Actuator Selection Data

Supply voltage L1

* Rated voltage 120 VAC
* Permissible range 8510 132 VAC
* Frequency 47 to 63 Hz

* Power failure At least 20 ms

withstand time
Aggregate current of outputs (per byte)
® Horizontal installation

up to 40C Max. 2 A

up to 60C Max. 1 A
* All other installation

positions

up to 40C Max. 1 A

Optical isolation

* Between channels Yes

* Between L1 and Yes
PROFIBUS-DP

®* Between channels andYes
PROFIBUS-DP

Insulation tested with 1500 VAC

Power input
e from supply voltage L Max. 220 mA

Power loss of module Typically 25.6 W

Status, Alarms, Diagnostics

Status display Green LED per channel

Alarms None

Diagnostic function Yes

* Bus monitoring Red “BF” LED
PROFIBUS-DP

* Monitoring of Green “ON” LED
electronics

power supply

Load voltage L
* Rated voltage

24V DC or 120 VAC

® Permissible DC range 4.5t0 30 V DC
* Permissible AC range 6 to 132 VAC

* AC Frequency
QOutput voltage

* With signal 1
Output current

* With signal 1
Rated value
Permissible range

* With signal 0
(residual current)

Output delay
(with resistive load)

Size of motor starter

e Upto4CC
e Upto6CC
Lamp load

47 to 63 Hz

Atleast L (- 1.0V)

2.0 A Pilot Duty
10 mAto2.0A

none

Max. 10 ms

NEMA Size 5
NEMA Size 4
Max. 50 W

Parallel connection of two outputs

® For redundant control Possible

of load

* For performance
improvement

Driving a digital input
Switching frequency

* Resistive load

* Inductive load

e Lamp load
Short-circuit protection

Not possible

Possible

Max. 10 Hz
Max. 0.5 Hz
Max. 1 Hz
No

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c
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Table 8-2 Service Life of the Contacts
Resistive Load Voltage Switching Cycles
(Typical)
Resistive load
05A 30V DC or 250 VAC 800.000
1.0A 30V DC or 250 VAC 550.000
20A 30V DCor 250 VAC 300.000
Inductiveload (L/R = 7 ms;
power factor = 0.4)
05A 30V DC or 250 VAC 500.000
1.0A 30V DC or 250 VAC 300.000
20A 30V DC or 250 VAC 100.000
Mechanical 20.000.000

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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8.9

Characteristics

View

Electronics Block L8DI/SD O AC 120V/1.0A -
6ES7 133-1EH00-0XBO0

Thel 8 DI/8 DO AC 120V/1.0A electronics block has the following
characteristics:

e 8inputs, fully isolated
— Rated input voltage of 12¢AC

— Suitable for switches and proximity switches, compatible with IEC
Type 2 currents

e 8 outputs, fully isolated
— Output current of 1.8
— Rated load voltage of 120AC

— Suitable for solenoids, AC contactors, and indicator lights

Figure 8-17 shows a view of the L 8 DI/8 DO AC 120 V/A.8lectronics
block.
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Receptacle for labeling strip

Figure 8-17 View of the L 8 DI/8 DO AC 120 V/1.0 A Electronics Block
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Block Diagram

Figure 8-18shows the block diagram of the L 8 DI/8 DO AC MQ.0A
electronics block.
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Figure 8-18 Block Diagram of the L 8 DI/8 DO AC 120 V/1.0 A Electronics Block

Technical data

Thefollowing table shows the technical data of the
L 8 DI/8 DOAC 120V/1.0A electronics block.

Dimensions and Weight

Number of outputs

DimensionsWxHxD (mm) 145X 61X 85 .5

I/O Cable length

Bus protocol
FREEZE compatibility
SYNC compatibility

Number of inputs

500, 1500, 3000, and

6000kBaud
PROFIBUS-DP
Yes

Yes

8

Weight Approx. 318 g ® Unshielded
Module-Specific Data ¢ Shielded
Baud rate 9.6; 19.2; 93.75; 187.5; Manufacturer ID

8

Max. 600 m
Max. 1000 m
0029

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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ET 200L Electronics Blocks — Technical Data

Voltages, Currents, Potentials

Supply voltage L1

* Rated voltage 120 VAC
* Permissible range 74 t0 132 VAC
* Frequency 47 to 63 Hz

* Power failure At least 20 ms

withstand time
Aggregate current of outputs (per byte)
® Horizontal installation

upto40 C Max. 1 A

upto60 C Max. 0.4 A
* All other installation

positions

upto40 C Max. 0.4 A

Optical isolation

* Between channels Yes

* Between L1 and Yes
PROFIBUS-DP

®* Between channels andYes
PROFIBUS-DP

Insulation tested with 1500 VAC

Power input
e from supply voltage L Max. 130 mA

Power loss of module Typically 12.2 W

* Fromlto7
Input characteristic

Connection of 2-wire
BEROs

6 to 25 ms
To IEC 1131-2 Type 2
Possible

Actuator Selection Data

Status, Alarms, Diagnostics

Status display Green LED per channel

Alarms None

Diagnostic function Yes

* Bus monitoring Red “BF” LED
PROFIBUS-DP

* Monitoring of Green “ON” LED
electronics

power supply

Sensor Selection Data

Input voltage

* Rated value 120 VAC

* With signal 1 74 to 132 VAC
* With signal O 0to 20 VAC
Input current

* With signal 1 9to 27 mA

* With signal 0 0to 4 mA
Input delay

e FromOto1l 21014 ms

Load voltage L

* Rated voltage

* Permissible range
* Frequency
Output voltage

* With signal 1
Output current

* With signal 1
Rated value
Permissible range

* With signal 0
(residual current)

Zero cross inhibit voltage

Output delay (with
resistive load)

Size of motor starter

e Upto4CC
e Upto6CC
Lamp load

120 VAC
74 to 132 VAC
47 to 63 Hz

Atleast L (- 1.5V)

1.0 A Pilot Duty
0.1t0 1.0A

Max. 2.6 mA

Max. 60 V

Max. 20 ms

Max. size 4 acc. to NEMA
Max. size 3 acc. to NEMA

Max. 50 W

Parallel connection of two outputs

* For redundant control Possible

of load

* For performance
improvement

Driving a digital input
Switching frequency
* Resistive load

¢ Inductive load

e Lamp load

Short-circuit protection

Not possible

Possible

Max. 10 Hz
Max. 0.5 Hz
Max. 1 Hz
No

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c
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8.10 Electronics Block L8 DI A C 120 V/8 RO DC 24 VIAC

120 V/2.0 A — 6ES7 133-1JH00-0XBO

Characteristics ThelL 8 DI AC 120 V/8 RO DC 24 V/AC 120 V/2.0 A electronics block has

the following characteristics:
e 8inputs, fully isolated
— Rated input voltage of 120AC

— Suitable for switches and proximity switches, compatible with IEC

Type 2 currents
e 8 relay outputs, fully isolated
— Output current of 2.8
Rated load voltage of 24 V DC or 120@

View Figure 8-19 shows a view of the

Suitable for solenoids, contactors, and indicator lights
Adjacent outputs of 24 V DC and 120¥ are permitted

L 8 DI AC 120 V/8 RO DC 24 V/AC 120 V/2.0 A electronics block.
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Figure 8-19 View of the L 8DI AC 120 V/8 RO DC 24 V/AC 2.0A Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Block Diagram Figure 8-20shows the block diagram of the
L 8 DI AC 120 V/8 RO DC 24 V/AC 120 V/2.0 A electronics block.
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Figure 8-20 Block Diagram of the L 8 DI AC 120 V/8 RO DC 24 V/AC 120 V/2.0A Electronics Block

Technical data Thefollowing table shows the technical data of the
L 8 DI AC 120 V/8 RO DC 24 V/AC 120 V/2.0A electronics block.
Dimensions and Weight Number of outputs 8
DimensionsWxHxD (mm) 145X 61X 85.5 I/O Cable length
Weight Approx. 322 g * Unshielded Max. 600 m
Module-Specific Data ® Shielded Max. 1000 m
Baud rate 9.6; 19.2; 93.75; 187.5; Manufacturer 1D 002
500, 1500, 3000, and
6000kBaud
Bus protocol PROFIBUS-DP
FREEZE compatibility Yes
SYNC compatibility Yes
Number of inputs 8

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
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Voltages, Currents, Potentials

Supply voltage L1

* Rated voltage

* Permissible range
* Frequency

* Power failure
withstand time

120 VAC

74 t0 132 VAC
47 to 63 Hz
At least 20 ms

Aggregate current of outputs (per point)

® Horizontal installation
upto40 C
upto6G C

* All other installation
positions

uptodlG C
Optical isolation
* Between channels

* Between L1 and
PROFIBUSDB

Max. 2 A
Max. 1 A

Max. 1A

Yes

Yes

* Between channels andYes

PROFIBUS-DP
Insulation tested with

Power input
e from supply voltage L
Power loss of module

1500 VAC

Max. 160 mA
Typically 15.1 W

Input delay

* FromOto1l

* Fromlto7
Input characteristic

Connection of 2-wire
BEROs

2t0 14 ms

6 to 25 ms

To IEC 1131-2 Type 2
Possible

Actuator Selection Data

Status, Alarms, Diagnostics

Status display
Alarms
Diagnostic function

® Bus monitoring
PROFIBUS-DP

® Monitoring of
electronics
power supply

Green LED per channel
None

Yes

Red “BF” LED

Green “ON” LED

Sensor Selection Data

Input voltage

* Rated value
* With signal 1
* With signal O
Input current

* With signal 1
* With signal 0

120 VAC
74 to 132 VAC
0to 20 VAC

91to 27 mA
0to4 mA

Load voltage L
* Rated voltage

24V DC or 120 VAC

* Permissible DC range 4.5t0 30 V DC
* Permissible AC range 6 to 132 VAC

* AC Frequency
Output voltage

* With signal 1
Output current

* With signal 1
Rated value
Permissible range

* With signal 0
(residual current)

Output delay (with
resistive load)

Size of motor starter
e Upto4CC

e Upto6CC
Lamp load

47 to 63 Hz

Atleast L (- 1.0V)

2.0 A Pilot Duty
10mAto2.0A

none

Max. 10 ms

NEMA Size 5
NEMA Size 4
Max. 50 W

Parallel connection of two outputs

* For redundant control Possible

of load

* For performance
improvement

Driving a digital input
Switching frequency
® Resistive load

* Inductive load

e Lamp load

Short-circuit protection

Not possible

Possible

Max. 10 Hz
Max. 0.5 Hz
Max. 1 Hz
No

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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8-34

Table 8-3 Service Life of the Contacts
Resistive Load \oltage Switching Cycles
(Typical)
Resistive load
05A 30V DC or 250 VAC |800.000
1.0A 30V DC or 250 VAC |550.000
20A 30V DC or 250 VAC |300.000
Inductiveload (L/R = 7 ms;
power factor = 0.4)
05A 30 V DC or 250 VAC |500.000
10A 30V DC or 250 VAC |300.000
20A 30V DC or 250 VAC |100.000
Mechanical 20.000.000

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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ET 200L-SC Electronics Blocks —

Technical Data

Introduction

blocks and the IM-SC interface module.

TB<EB

Assignment terminal

Table 9-1

blocks.

The components of the EZ00L-SC can be upgraded with a Smart Connect.
This chapter contains the technical data of th&&IL-SC electronics

The following table assigns the interface module/electronics blocks to the

Assignment of the Interface Module/ET 200L-SC Electronics Blocks to the Terminal Blocks

Terminal Block

Interface Module/Electronics
Block

Order Number

TB 16IM-SC
(6ES7 120-0AH50-0AA0,
6ES7 120-0BH50-0AA0)

IM-SC interface module

6ES7 138-1XL00-0XB0O

TB 16L — (6ES7 193-1CHO00-0XAQ,

ET 200L-SC 16 DIDC 24V

6ES7 131-1BH11-0XB0O

6ES7 193-1CH10-0XA0)

ET 200L-SC 16 DO DC 24 V/0.5 A

6ES7 132-1BH11-0XB0O

TB 32L — (6ES7 193-1CL00-0XA0

ET 200L-SC 32 DIDC 24V

6ES7 131-1BL11-0XBO

6ES7 193-1CL10-0XA0)

ET 200L-SC 16 DI/16 DO

6ES7 133-1BL10-0XB0O

DC 24 V/0.5 A
Contents of the Section Topic Page
Chapter 9.1 | Interface Module IM-SC 9-2
6ES7 138-1XL00-0XBO
9.2 Electronics Block L-SC 16 DIDC 24V — 9-4
6ES7 131-1BH11-0XBO
9.3 Electronics Block L-SC 16 DO DC 24 V/0.5 A — 9-7
6ES7 132-1BH11-0XBO
9.4 Electronics Block L-SC 32 DI DC 24V — 9-10
6ES7 131-1BL11-0XB0O
9.5 Electronics Block L-SC 16 DI/16 DO DC 24 V/0.5 A 9-13
6ES7 133-1BL10-0XBO
ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
EWA 4NEB 780 6009-02¢c 9-1



ET 200L-SC Electronics Blocks — Technical Data

9.1 Interface Module IM-SC

Order Number

Characteristics

View

9-2

6ES7138-1XL00-0XBO

The IM-SC interface module has the following characteristics:

It connects the TB 16IM-SC terminal block with the PROFIBUS-DP
It is swiveled onto the TB 16IM-SC terminal block.

The PROFIBUS-DP can be connected and disconnected at the IM-SC
interface module by means of the bus terminating switsch. In thisaway
data line connected at A2 and B2 can be disconnected or looped through.

When the PROFIBUS-DP screw-type terminal is removed, subsequent DP
slaves are disconnected from the PROFIBUS-DP

When the connector for the power supply is removed, the IM-SC is swit
sched of Subsequently connected slaves are rfettdd.

The following figure shows a view of the IM-SC interface module:

\

Busterminator . .
- |E oN LEDs for diagnostics

] OFF
Switch for the ter-
minating resistor

SIMATIC
ET200L-SC

Figure 9-1 IM-SC Interface Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c
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Block Diagram Figure9-2 shows the block diagram.
& & & PROFIBUS-DP
connection
ON BF SF i
Internal _ e
power supply Electronics >
Galvanic
isolation

PROFIBUS address

x 10
] [(:) X1
4L+ 5L+ Connection for the
4M SM TB 16IM-SC terminal block
4 Connection for the TB 16-SC
24V terminal block
internal

Figure 9-2 Block Diagram of the IM-SC Interface Module

Technical Data The following table shows the technical data of the IM-SC interface module:
Dimensions and Weight Voltages, Currents, Potentials
Dimensions Rated supply voltage for 24V DC
BXHXT (mm) 54x100x 55 electronics (4L+, 5L+)
Weight Approx. 130 g ® Reverse polarity Yes
protection

Module-Specific Data

* Power failure with- At least 20 ms

Baud rate 9.6; 19.2; 93.75; 187.5; tand fi
500 and 1500 kBaud stand time
Bus protocol PROFIBUS-DP Maximum number of in- =32
puts/outputs driven simul-
FREEZE compatibility  Yes taneously
SYNC compatibility Yes Galvanic isolation
Number of inputs Max. 32 * Between channels andYes
Number of outputs Max. 32 PROFIBUS-DP
Manufacturer ID 802By Insulation tested with 500V DC

Power loss of module Typically 1.4 W

Status, Interrupts, Diagnostics

Interrupts None

Diagnostic function Yes

® Group error Red "SF” LED

* Bus monitoring Red "BF” LED
PROFIBUS-DP

* Monitoring of elec- Green "ON” LED
tronics power supply

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢ 9-3
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9.2 Electronics Block L-SC 16 DI DC 24 V —
6ES7 131-1BH11-0XBO

Characteristics Theupgraded L-SC 16 DI DC 24 electronics block has the following char
acteristics:

e 16 inputs in two groups, each of 8 inputs
¢ Rated input voltage of 24DC
e Suitable for switches and proximity switches (BEROSs)

e Connection of a TB 16SC

View The following figure shows a view of the electronics block.
PROFIBUS-DP
SIEMENS | ET200L-SC O sk
DI 16xDC24V LI BF
X
AT AT AT AT o] g D ON
A SENSOR SUPPLY °o
5 Q1 90, i+ 17.. J240 K oq
Q2100 T1im 1. 18
POWER 3n @) |
SUPPLY 04 12 2+ 25 32 L]
L O5130°%Ton 1o, 4160
;| Tam 6 1400 @ e
7 15
8 16 H H H H
[~ [~ 1 [~
131-1BH11-0XB0O
Receptacle for labeling strip Smart Connect connection

Figure 9-3 View of the L-SC 16 DI DC 24 V Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
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Block Diagram Figure 9-4shows the block diagram.

&~ %~ ~

Internal Electronics
power supply ]

PROFIBUS-DP
connection

<]_A

Galvanic
isolation

I» 1. o

[>_B

PROFIBUS address

TB 16SC
connection

® 000000 CO O
®©00 000000

EB

3L+ 4L+ 5L+
3M 4M 5M

B

Y w \

24Vp 24Vg 24Vigernal - - - - - - -7 Ao B -

Figure 9-4 Block Diagram of the L-SC 16 DI DC 24 V Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Technical Data

Thefollowing table shows the technical data of the L-SC 16 DI D@ 24

electronics block.

Dimensions and Weight

Status, Interrupts, Diagnostics

Bus protocol

FREEZE compatibility

SYNC compatibility for
SC outputs

Number of inputs
Cable length
* Unshielded
® Shielded
Manufacturer ID

Dimensions 145X 60X 60.5

W X H XD (mm)

Weight Approx. 130 g
Module-Specific Data

Baud rate 9.6; 19.2; 93.75; 187.5;

500 and 1500 kBaud
PROFIBUS-DP

Yes
Yes

16

Max. 600 m
Max. 1000 m
80274

Status display
Interrupts
Diagnostic function

* Bus monitoring
PROFIBUS-DP

* Monitoring of elec-
tronics power supply

* Group error

Green LED per channel
None

Yes

Red "BF" LED

Green "ON” LED

Red "GE” LED

Sensor Selection Data

Voltages, Currents, Potentials

Rated supply voltage for
electronics (4L+, 5L+)

* Reverse polarity
protection

* Power failure with-
stand time

Rated load voltage
(1L+, 2L+ and 3L+)

Maximum number of in-

Galvanic isolation

®* Between channels

PROFIBUS-DP
Insulation tested with

Power input

e from supply voltage
L4+/L5+

load)
Power loss of module

putsdrivensimultaneously

24VDC

Yes

At least 20 ms

24VDC

16

No

* Between channels andYes

500 VDC

Max. 180 mA

e from load voltage L1+ Max. 50 mA per load
and L2+/L3+ (without group

Typically 4.0 W

Input voltage

* Rated value

* Atsignal "1"

* Atsignal "0"
Input current

* Atsignal "1”
Input delay

* With "0" after "1”
* With "1” after "0”
Input characteristic

Connection of 2-wire
BEROs

* Permissibleclosed-cir
cuit current

24 VDC
13to 30V
-30to5V

Typically 5 mA at 24 V

2.0to4.5ms

2.0t0o 4.5ms

To IEC 1131-2 Type 1
Possible

Max. 1.5 mA

9-6
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ET 200L-SC Electronics Blocks — Technical Data

9.3

Electronics Block L-S C 16 DO DC 24 V/0.5 A —
6ES7 132-1BH11-0XB0O

Characteristics

View

Theupgraded L 16 DO DC 24 V/0&electronics block has the following
characteristics:

e 16 outputs in two groups, each of eight outputs

e Output current of 0.8

* Rated load voltage of 24DC

e Suitable for solenoids, DC contactors, and indicator lights
* TB 16SC connection

The following figure shows a view of the electronics block.

PROFIBUS-DP
| SIEMENS ET200L-SC ~ LISk
[ BF
DO 16xDC24V/0.5A
AT AT AT AT [©) g D ON
A B LOAD VOLTAGE %o
§| Q1 gAJ_1L+ li_'l.... &'BD O K og
21000 UM T17.. 7247 O
POWER 311 O O | | @
SUPPY ‘@420 v | 9. j16d O [ N
4L+ 5 1308 Tam 25... 320 O %\q(’D/J“’
zl Tam 6 14 | | K /i» o j\xl
715 o O )y se
8160 H H H H 0o O i 33
[\ vy 7| 7|
132-1BH11-0XBO
Receptacle for labeling strip Smart Connect connection

Figure 9-5 View of the L-SC 16 DO DC 24 V/0.5 A Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02c
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Block Diagram Figure 9-6shows the block diagram.
A & & PROFIBUS-DP
connection
ON BF SF qla
| B
Internal Electronics [>

power supply —
Galvanic

isolation
&) x10
@) x1
PROFIBUS address

7 TB 16SC
A4 connection

EB

0000000000
00 00000000

Siini

24Vp 24Vg 24 Vinternal RS

Figure 9-6 Block diagram of the L-SC 16 DO DC 24 V/0.5 A Electronics Block

Technical Data Thefollowing table shows the technical data of the
L-SC 16 DO DC 24 V/0.3\ electronics block.

Dimensions and Weight Cable length
Dimensions 145X 60X 60.5 * Unshielded Max. 600 m
WXHXD (mm) * Shielded Max. 1000 m
Weight Approx. 130 g Manufacturer ID 8028,
Module-Specific Data
Baud rate 9.6; 19.2; 93.75; 187.5;
500 and 1500 kBaud
Bus protocol PROFIBUS-DP
SYNC compatibility Yes
FREEZE compatibility for Yes
SC inputs
Number of outputs 16

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
9-8 EWA 4NEB 780 6009-02¢



ET 200L-SC Electronics Blocks — Technical Data

Voltages, Currents, Potentials Actuator Selection Data
Rated supply voltage for 24 VDC Output voltage
electronics (4L+, 5L+) * Atsignal "1” At least L1+ (— 3 V) or
* Reverse polarity Yes L2+/L3+ (3 V)
protection Output current
® Power failure with- At least 20 ms * Atsignal"1"
stand time
Rated load volt 24 VDG Rated value 05A
ated load voltage o
(1L+, 2L+ and 3L+) Permissible range 1mAto0.5A
* At signal "0” Max. 1 mA

Aggregate current of outputs (per byte) :

] ) . (residual current)
* Horizontal installation ) L
Output delay (with resistive load)

Up to 30°C Max. 4 A
P * With "0” after "1” Max. 50 |5
Up to 40°C Max. 3 A
P * With "1" after "0” Max. 200 s
Up to 60°C Max. 2 A
P Load resistance range  41Q to 28 kQ
* All other installation
positions Lamp load Max. 5 W
Up to 40°C Max. 2 A Parallel connection of two outputs

® For redundant control Possible (outputs in same
of load group only)

Galvanic isolation

® Between channels No . .
* For performance im- Not possible
* Between channels andYes provement

PROFIBUS-DP

Driving a digital input Possible
Insulation tested with 500 VDC

Switching frequency

Power input
P * Resistive load Max. 100 Hz
e from supply voltage Max. 180 mA ]
L4+/L5+ ® Inductive load to Max. 0.5 Hz

IEC 947-5-1, DC13
¢ from load voltage L1+ Max. 50 mA per load

and L2+/L3+ (without group * Lamp load Max. 8 Hz
load) Limitation of voltage in-  Typically L1+ (- 55 V) or
Power loss of module Typically 4.0 W duced on circuit interrup- L2+/L3+ (- 55 V)
tion

Status, Interrupts, Diagnostics o )
Short-circuit protection  Yes

Status display Green LED per channel e Response threshold Typically 0.7 A
Interrupts None
Diagnostic function Yes
® Bus monitoring Red "BF” LED
PROFIBUS-DP

* Monitoring of electro- Green "ON" LED
nics power supply

* Group error
Red "SF” LED

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢ 9-9



ET 200L-SC Electronics Blocks — Technical Data

94 Electronics Block L-SC 32 DIDC 24 V —
6ES7 131-1BL11-0XB0

Characteristics Theupgraded L-SC 32 DI DC 24 electronics block has the following char
acteristics:

e 32 inputs in two groups, each of 16 outputs

¢ Rated input voltage of 24DC

e Suitable for switches, and proximity switches (BEROSs)
* TB 16SC connection

View The following figure shows a view of the electronics block.
PROFIBUS-DP
SIEMENS | ET200L-SC ~ LISF
[IBF
o o DI 32xDC24V o o >0 CJoN
A SENSOR SUPPLY B °o
3 Q1 90,00+ J33. )48 017250 K °g
Q2100 Tiv 1. ‘l16 (318 2600
POWER 3n Q19 270 ] @
SUPPLY 34 12 T 64020 2803 L] -
L 0513087 17, 132021200 %\q}jflo
5 Tav g6 140 022 3003 J[.)
7150 0123 3100 %@Nﬂ sc
Qs 160 H H H H Q24 3200 Kag% X2
S e = Il 131-1BL11—0§(I;0
Receptacle for labeling strip Smart Connect connection

Figure 9-7 View of the L-SC 32 DI DC 24 V Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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ET 200L-SC Electronics Blocks — Technical Data

Block Diagram

Figure 9-8shows the block diagram.

% & % PROFIBUS-DP

|_|>|_| |—l>|—| |—H—| connection
ON BF SF

Internal .
power supply Electronics |—

Galvanic
L isolation

A
X
= o >

o

PROFIBUS
address

M 2M 3M| 4M 5M

|
|
H |
1L 3L+| 5L+ _| ~ —@x1
) S | |
]

TB 16SC
connection

EB

— — —/ 7/ /e

(A XXX TN}
(AR XX LN ]

LN ]
LR N ]

Figure 9-8 Block diagram of the L-SC 32 DI DC 24 V Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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ET 200L-SC Electronics Blocks — Technical Data

Technical Data

Thefollowing table shows the technical data of the L-SC 32 DI D@ 24

electronics block.

Dimensions and Weight

Status, Interrupts, Diagnostics

Bus protocol
FREEZE compatibility

SYNC compatibility for
SC outputs

Number of inputs
Cable length
* Unshielded
¢ Shielded
Manufacturer ID

Dimensions 145X 60X 60.5

W X H XD (mm)

Weight Approx. 150 g
Module-Specific Data

Baud rate 9.6; 19.2; 93.75; 187.5;

500 and 1500 kBaud
PROFIBUS-DP

Yes

Yes

32

Max. 600 m
Max. 1000 m
8029

Status display Green LED per channel

Interrupts None
Diagnostic function Yes
* Bus monitoring Red "BF” LED

PROFIBUS-DP

* Monitoring of elec-
tronics power supply

Green "ON” LED

* Group error Red "GE” LED

Sensor Selection Data

Voltages, Currents, Potentials

electronics (4L+, 5L+)

* Reverse polarity
protection

* Power failure with-
stand time

Rated load voltage
(1L+, 2L+ and 3L+)

Maximum number of in-

Galvanic isolation

®* Between channels

PROFIBUS-DP
Insulation tested with

Power input

e from supply voltage
L4+/L5+

load)
Power loss of module

Rated supply voltage for

putsdrivensimultaneously

24VDC

Yes

At least 20 ms

24VDC

32

No

* Between channels andYes

500 VDC

Max. 180 mA

e from load voltage L1+ Max. 100 mA per load
and L2+/L3+ (without group

Typically 4.8 W

Input voltage

* Rated value 24 VDC
* Atsignal "1” 13t0 30V
* Atsignal "0” -30to5V

Input current

* Atsignal "1” Typically 5 mA at 24 V
Input delay

* With "0” after "1” 2.0to4.5ms

* With "1” after "0” 2.0to 4.5 ms

Input characteristic To IEC 1131-2 Type 1
Connection of 2-wire Possible

BEROs

* Permissibleclosed-cir Max. 1.5 mA

cuit current

9-12
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ET 200L-SC Electronics Blocks — Technical Data

9.5

Electronics Block L-SC 16 DI/16 DO DC 24 V/0.5 A -
6ES7 133-1BL10-0XB0O

Characteristics

View

TheL-SC 16 DI/16 DO DC 24//0.5A electronics block has the following
characteristics:

e 16 inputs in a single group of 16 inputs

— Rated input voltage of DC 24

— Suitable for switches and proximity switches (BEROS)
e 16 outputs in a single group of 16 outputs

— Output current of 0.8

— Rated load voltage of DC 24

— Suitable for solenoids, DC contactors, and indicator lights
e TB 16SC connection

The following figure shows a view of the electronics block.

PROFIBUS-DP )
[ SIEMENS ET200L-SC LISk
[1BF
DI16/DO16xDC24V/0.5A CJoN
DT T DT T o g
A LOAD VOLTAGE B g o
J 190, L1+ 1. 116[0Q17 250 K °? °°
2100 M 33... _T48[18 2610 o0
POWER 311 192700 oo
] O O
SUPPLY 4 12 e 1 ag 640202803 [ ] oo
14+ Os51308T,n 117 /3021200 50
, Tam 6 14 SENSOR suppLy 0223003 & =
7 15 23 310 sC
Qs 160 H H H H Q243200 2.2
gV g [\ g\
133-1BL10-0XBO
Receptacle for labeling strip Smart Connect connection

Figure 9-9 View of the L-SC 16 DI/16 DO DC 24 V/0.5 A Electronics Block

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02c
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ET 200L-SC Electronics Blocks — Technical Data

Block Diagram

Figure 8-10shows the block diagram.

PROFIBUS-DP
v % % connection
| ON BF || SF d A
Internal power Electronics > B
| supply Galvanic
24 Vp 24 Vg 24 Vintemal isolation
W H | —[: x 10
) x1
R + + A4
Y ) e y e PROFIBUS
2U+ |4 J N address
ijzj: | TB 16SC
M 2M 3M| 4M 5M connection
EB

— —/— T T e

®00 0000 c0 0
®©0 0000000

Figure 9-10 Block Diagram of the L-SC 16 DI/16 DO DC 24 V/0.5 A Electronics Block

Technical Data

Thefollowing data shows the technical data of the

L-SC 16 DI/16 DO DC 24//0.5 A electronics block.

Dimensions and Weight

Dimensions 145x60x 60.5

W X HXxD (mm)

Weight Approx. 130 g
Module-Specific Data

Baud rate 9.6; 19.2; 93.75; 187.5;

500 and 1500 kBaud
Bus protocol PROFIBUS-DP
FREEZE compatibility for Yes

SC outputs

SYNC compatibility for ~ Yes
SC outputs

Number of inputs 16

Number of outputs 16

Cable length

* Unshielded Max. 600 m
® Shielded Max. 1000 m

Manufacturer ID 802G

Voltages, Currents, Potentials

Rated supply voltage for DC 24 V
electronics (4L+, 5L+)

* Reverse polarity Yes
protection

® Power failure with- At least 20 ms

stand time

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
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ET 200L-SC Electronics Blocks — Technical Data

Rated load voltage DC 24V

(1L+, 2L+ and 3L+)

Number of inputs driven 16
simultaneously

Aggregate current of outputs (per byte)

® Horizontal installation

Up to 30°C Max. 4 A
Up to 40°C Max. 3 A
Up to 60°C Max. 2 A
* All other installation
positions
Up to 40°C Max. 2 A
Galvanic isolation
* Between channels No

* Between channels andYes
PROFIBUS-DP

Isolation tested with DC 500 V

Power input

* From supply voltage Max. 180 mA
L4+/L5+

* Fromload voltagd- 1+ Max. 50 mA per load
and L2+/L3+ (without group
load)

Power loss of module Typically 5 W

Input delay

e At"0” after "1” 20to4.5ms

* At"1” after "0” 2.0to4.5ms

Input Characteristic to IEC 1131-2 Type 1
Connection of 2-wire Possible

BEROs

®* Permissibleclosed-cir Max. 1.5 mA
cuit current

Actuator Selection Data

Status, Interrupts, Diagnostics

Status display Green LED per channel

Interrupts None
Diagnostic function Yes
* Bus monitoring Red LED "BF”

PROFIBUS-DP

* Monitoring of elec-
tronics power supply

* Group error

Green LED "ON”

Red LED "SF”

Actuator Selection Data

Input voltage

* Rated value DC 24V
* Atsignal "1” 13to 30V
* Atsignal "0” -30to 5V

Input current

* Atsignal "1” Typically 5 mA at 24 V

Output voltage

* Atsignal "1” At least L1+ (-3 V) or

L2+/L3+ (-3 V)
Output current

* Atsignal "1”
Rated value 05A
Permissible range 1mAto05A
* Atsignal "0” (residual Max. 1 mA

current)

Output delay (with resistive load)

e At”0” after "1” Max. 50 |8

e At”1” after "0” Max. 200 s
Load resistance range 41 Q to 28 kQ
Lamp load Max. 5 W

Parallel connection of two outputs
® For redundant control Possible (outputs in samg

of load group only)
* For performance im- Not possible
provement
Driving a digital input Possible
Switching frequency
* Resistive load Max. 100 Hz
* Inductive load to Max. 0.5 Hz
IEC 947-5-1, DC13
e Lamp load Max. 8 Hz

Limitation of voltage in-  Typically L1+ (— 55 V) or
duced on circuit interrup- L2+/L3+ (— 55 V)
tion

Short-circuit protection

h

* Response threshold Typically 0.7 A

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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SC Digital Electronic Modules —
Technical Data

Contents of
Chapter

Order Numbers

Section Topic Page
10.1 Digital Electronic Module 2DIDC24V 10-2
10.2 Digital Electronic Module 2DODC24V0.5A 10-5
10.3 Digital Electronic Module 2DODC24V2A 10-€
10.4 Digital Electronic Module 1DIAC120/230V 10-11
105 Digital Electronic Module 1DOAC120/230V1A 10-14
10.6 Digital Electronic Module 1DORel. AC230V 10-17

Product Name

Order Number

Digital Electronic Module 2DIDC24V

6ES7 121-1BB00-0AA0

Digital Electronic Module 2DODC24V0.5A

6ES7 122-1BB00-0AA0

Digital Electronic Module 2DODC24V2A

6ES7 122-1BB10-0AA0

Digital Electronic Module 1DIAC120/230V

6ES7 121-1FA00-0AAOD

Digital Electronic Module 1DOAC120/230V1A

6ES7 122-1FA00-0AAOQ

Digital Electronic Module 1DORel. AC230V

6ES7 122-1HA01-0AA0Q

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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SC Digital Electronic Modules — Technical Data

10.1 Digital Electronic Module 2DIDC24V

Order Number

Front Elevation/
Side Elevation

10-2

6ES7 121-1BB00-0AAOQ

Thefigure below shows you the front elevation and the side elevation of the
input module.

The circuit schematic is shown on the front of the input module. The two
LEDs are located below the circuit schematic. In the operating state,-the cir
cuit schematic is covered by the labeling strip. The LEDs are visible through
the transparent part of the labeling strip.

Front elevation Side elevation (rotated)

2 DI
DC 24V

T ©  SIEMENS °

SIMATIC SC
oESTI21-1BBO0-0AAD

M
LED Channel 1 0
LED Channel 2 ]

ST

OO The used terminals are shaded gray.
oo

ALAZ gt 1 is shown
A3 A4

Figure 10-1 Front and Side Elevations of the 2DIDC24V Digital Electronic Module

Note

The status LEDs of the input module indicate the system status.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c
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Block Diagram Figure10-2 shows the block diagram of the 2DIDC24YV digital electronic

module.
: —
+ 5 \/ [
Channel 0
V=
L+
SC bus
‘ —
+ 5 \/
Channel 1 /= <
L+
1L+, 2L+ 1M, 2M
L+, M- supply via terminal block
Figure 10-2 Block Diagram of the 2DIDC24V Digital Electronic Module
ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
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SC Digital Electronic Modules — Technical Data

Technical Data
low.

Thetechnical data of the 2DIDC24YV digital electronic module is listed be

Dimensions and Weight

Power input
* From load voltage L+ -

Power loss of the module typ. 0.4 W

Status, Interrupts, Diagnostics

Dimensions W>H X D (mm) 10x 64x 51

Weight approx. 15 g
Module-Specifc Data

Number of inputs 2

Cable length

® Unshieded max. 600 m

® Shielded max. 1000 m

Number of times the electronic
module can be plugged intoa max. 20
TB 16 SC

Status indication green LED per

channel
Interrupts none
Diagnostic functions none

Sensor Selection Data

Voltages, Current, Potentials

Rated load voltage L+ DC 24V
Number of simultaneously con-
trollable imputs 2

Galvanic isolation

* Between channels and SC
bus no

* Between different channels no
Permissible potential difference

* Between different circuits DC 75 V/AC 60 V

Input voltage

* Rated value DC 24V

* Atsignal "1” 13..30V

* Atsignal "0” -3...5V
Input current

* Atsignal "1” typ. 7 mA
Input delay

e At"0"to"1” 1.2..4.8 ms
* At"1"to"0" 1.2..4.8 ms
® Input characteristic to IEC 1131, Type 1
Connection of 2-wire BEROs  possible

* Permissible closed-circuit max 1.5 mA

current

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device

10-4

EWA 4NEB 780 6009-02c



SC Digital Electronic Modules — Technical Data

10.2 Digital Electronic Module 2DODC24V0.5A

Order Number 6ES7 122-1BB00-0AA0
Front Elevation/ Thefigure below shows you the front elevation and the side elevation of the
Side Elevation output module.

The circuit schematic is shown on the front of the output module. The two
LEDs are located below the circuit schematic. In the operating state,-the cir
cuit schematic is covered by the labeling strip. The LEDs are visible through
the transparent part of the labeling strip.

Front elevation Side elevation (rotated)

2 DO
DC 24V
0.5A

) © SIEMENS ©
STMATIC SC
oEST122-1BBO0-0AA0

LED Channel 1 0 0 0
a y

LED Channel 2 ) UUUU U U U U U U

OO | The used terminals are shaded gray.
oo

ALAZ  giot 1 is shown.
A3 A4

Figure 10-3 Front and Side Elevations of the 2DODC24V0.5A Digital Electronic
Module

Note
The status LEDs of the output module indicate the system status.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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SC Digital Electronic Modules — Technical Data

Special Features WhenL+ is connected by means of a mechanical contact, a disturbing pulse
appears at the output with an exponentially increasing width frosna8
rated current to 2(s at 10 mA load current. (The time specifications are
based on a threshold of Y0

Block Diagram Figure 10-4 shows the block diagram of the 2DODC24V0.5A digitat elec
tronic module.

3 Channel 0

SC bus ‘ ]

=] | Q

Channel 1
%Z\\

1L+, 2L+ 1M, 2M

L+, M— supply via terminal block

Figure 10-4 Block Diagram of the 2DODC24V0.5A Digital Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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SC Digital Electronic Modules — Technical Data

Technical Data
below.

Thetechnical data of the 2DODC24V0.5A digital electronic module is listed

Dimensions and Weight

Actuator Selection Data

Dimensions W>H XD (mm) 10x64x51

Weight approx. 15 g
Module-Specific Data

Number of outputs 2

Cable length

* Unshielded max. 600 m

® Shielded max. 1000 m

Numberof times the electronic
module can be plugged into amax. 20
TB 16 SC

Voltages, Currents, Potentials

Rated load voltage L+ DC 24V
Total current of the outputs

(per module)

* to40TC 1A

* to60C 0.8A

Galvanic isolation
* Between channels and SC

bus no
* Between the different no
channels

Permissible potential differ-
ence

* Between different circuits DC 75 V/AC 60 V

Power input

— From load voltage L+
(without load) 3mA

Power loss of the module typ. 0.4 W

Status, Interrupts, Diagnostics

Status indication green LED per

channel
Interrupts none
Diagnostic functions none

Output voltage
* Atsignal "1” min. L+ (-0.5 V)
Output current
* Atsignal "1”
Rated value 05A
Permissible range 5mA..06A

* At signal’0” (residual cur max. 0.3 mA

rent)
Output delay (with resistive
load)
e At"0"to"1” max. 200
e At"1"to"0" max. 1.3 ms
Load resistance range 48Q 10 4.8 IQ
Lamp load max. 2.5 W

Parallel switching of 2 outputs

* For redundant control of a

load not possible
* For performance enhancepossible
ment
Controlling a digital input possible
Switching frequency
* With resistive load max. 100 Hz

® With inductive load in ac- max.2 Hz at 0.3 A
cordance with max.0.5 Hzat 0.5 A
IEC 947-5-1, DC 13

* With lamp load max. 1 Hz

Inductive switch-off voltage

limited (internally) to typ. L+ (48 V)

Short-circuit protection of the

output yes, electronically

typ. 0.7..1.8 A

* Response threshold

1 After a short-circuit, switch-on under full loa@nnot
be guaranteed. Countermeasures are:

* Change the signal at the output, or
* Interrupt the load voltage of the module, or
* Temporarily disconnect the load from the output.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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SC Digital Electronic Modules — Technical Data

10.3 Digital Electronic Module 2DODC24V2A

Order Number

Front Elevation/
Side Elevation

10-8

6ES7 122-1BB10-0AA0

Thefollowing figure shows you the front elevation and the side elevation of
the output module.

The circuit schematic is shown on the front of the input module. The two
LEDs are located below the circuit schematic. In the operating state,-the cir
cuit schematic is covered by the labeling strip. The LEDs are visible through
the transparent part of the labeling strip.

Front elevation Side elevation (rotated)

2 DO
DC 24V
2A

© SIEMENS ©
STMATIC SC
oESTI122-1BB10-0AAD

LED Channel 1

LED Channel 2 || [] % UUUU U U U U U Uod

OO | The used terminals are shaded gray.
o0

ALAZ  giot 1 is shown.
A3 A4

Figure 10-5 Front and Side Elevations of the 2DODC24V2A Digital Electronic
Module

Note

The status LEDs of the output module indicate the system status.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c
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Special Features WhenL+ is connected by means of a mechanical contact, a disturbing pulse
appears at the output with an exponentially increasing width frasnab
rated current to 100s at 10 mA load current. (The time specifications are
based on a threshold of Y0

Block Diagram Figure 10-6 shows the block diagram of the 2DODC24V2A digital electronic
module.

3 Channel 0

SC bus

=[] > Q

Channel 1
%Z\\

1L+, 2L+ 1M, 2M

L+, M- supply via terminal block

Figure 10-6 Block Diagram of the 2DODC24V2A Digital Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Technical Data Thetechnical data of the 2DODC24V2A digital electronic module is listed
below.
Dimensions and Weight Actuator Selection Data
Dimensions W>H XD (mm) 10x64x51 Output voltage
Weight approx. 15 g * Atsignal "1” min. L+ (-0.5 V)
Module-Specific Data Output current
Number of outputs 2 * Atsignal "1”
Rated value 2A
Cable length Permissible range
* Unshielded max. 600 m —  For 0 to 40€ 5mA to 2.4 A
* Shielded max. 1000 m —~ For 40 to 60C 5mAto 1.8 A
Numberof times the electronic * At signal"0” (residual cur max. 0.6 mA
module can be plugged into a rent)
TB 16 SC max. 20 . -
Output delay (with resistive
Voltages, Current, Potentials load)
Rated load voltage L+ DC 24V e At"0"to"1” max. 200
Total current of the outputs e At"1"to"0” max. 1.3 ms
(per module) Lamp load max. 10 W
* 40T max. 3 A Load resistance range 12Qt0 4.8 1Q
* 60T max. 2 A Parallel switching of 2 outputs
Galvanic isolation )
* For performance enhancepossible
* Between channels and SC ment
bus no .

) * For redundant control of anot possible

* Between the different no load
channels

Controlling a digital input ossible
Permissible potential differ- g g P P

ence

* Between different circuits DC 75 V/AC 60 V Switching frequency

b nout * With resistive load max. 100 Hz
ower inpu

P * With inductive load in ac- max. 0.2 Hzat1 A
* Fromload voltage L+ cordance with max. 0.1 Hz at 2 A

(without load) 6 mA IEC 947-5-1. DC 13
Power loss of the module typ. 0.9 W e With lamp load max. 1 Hz
Status, Interrupts, Diagnostics Inductive switch-off voltage
Status indication green LED per limited (internally) to typ. L+ (48V)
channel Short-circuit protection of

Interrupts none the output Yes, electronically
Diagnostics function none * Response threshold typ. 2.8..7.2 A

1 After a short-circuit, switch-on under full lo@@nnot
be guaranteed. Countermeasures are:

® Change the signal at the output, or
* Interrupt the load voltage of the module, or
* Temporarily disconnect the load from the output.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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10.4 Digital Electronic Module 1DIAC120/230V

Order Number 6ES7 121-1R00-0AA0
Front Elevation/ Thefigure below shows you the front elevation and the side elevation of the
Side Elevation digital electronic module.

The circuit schematic is shown on the front of the digital electronic module.
The LED is located below the circuit schematic. In the operating state, the
circuit schematic is covered by the labeling strip. The LED is visible through
the transparent part of the labeling strip.

Front elevation Side elevation
1 DI
AC 120V
230V
]
© SIEMENS ©
SIMATIC SC

oFST121-1FAC00-0AAD

LED Channel 1 ; \% UUUU U U Od

00 The used terminals are shaded gray.

A1A2

A3 A4 Slot 1 is shown.

Figure 10-7 Front and Side Elevations of the 1DIAC120/230V Digital Electronic
Module

Note

The status LED of the input module indicates the system status.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Block Diagram Figure10-8 shows the block diagram of the 1DIAC120/230V digital-elec
tronic module.

2
| — ,
L
@ T %} EZ + < SC bus
Vs
N
4

Figure 10-8 Block diagram of the 1DIAC120/230V Digital Electronic Module

Special Feature The 1DIAC120/230V electronic module does not require a supply voltage
(L+, M).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Technical Data

Thetechnical data of the 1DIAC120/230V electronic module is listed below

Dimensions and Weight

Sensor Selection Data

Dimensions W >H x D (mm) 10x 64x51

Weight approx. 15 g
Module Specific Data

Number of Inputs 1

Cable Length

® Unshielded max. 600 m

® Shielded max. 1000 m

Number of times the electronic
module can be plugged into a
TB 16 SC max. 20

Voltages, Currents, Potentials

Galvanic isolation

® Between channels and SC yes
bus

Permissible potential difference

® Between ground and input AC 240V
DC 2500 V
typ. 0.6 W

Isolation tested with
Power loss of the module

Status, Interrupts, Diagnostics

Status indication green LED
Interrupts none
Diagnostic functions none

Input voltage

* Rated value AC 120/230 V

¢ Atsignal "1” AC 74 ..264V
DC75..264V

* Atsignal 0" ACO..40V
DCO..40V

* Frequency range 47..63 Hz

Input current

e Atsignal "1” typ. 3.,7 mA

* At signal "0” typ. 2.2 mA&

Input delay

e At"0"to"1” max. 30 ms

e At"1"to"0" max. 30 ms

in accordance with
IEC 1131, Type1

Connection of 2-wire BEROS possible

* Permissible closed-circuit max. 1.5 mA
current

Input characteristic

* With parallel switching of 2 electronic modules,
IEC 1131-2/Type 2 is complied with at AC 120 V.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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10.5 Digital Electronic Module 1DOAC120/230V1A

Order Number 6ES7 122-1R00-0AA0
Front Elevation/ Thefigure below shows you the front elevation and the side elevation of the
Side Elevation 1DOAC120/230V1A
Front elevation Side elevation
1 ]
AC 120V
230V
—
©  SIEMENS ©

SIMATIC SC
oEST122-1FA00-0AAQ

oL

LED Channel 1

ST TIgT T o

=

OO0 .
00 The used terminals are shaded gray.

ALA2 Slot 1 is shown.
A3 A4

Figure 10-9 Front and Side Elevations of the 1IDOAC120/230V1A Digital Electronic
Module

Special Feature The 1DOAC120/230V1A electronic module does not require a supply volt
age (L+, M).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Block Diagram Figure10-10 shows the block diagram of the 1DOAC120/230V1A digital
electronic module.

SC bus

Figure 10-10 Block Diagram of the 1DOAC120/230V1A Digital Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Technical Data

below.

Thetechnical data of the 1IDOAC120/230V1A electronic module is listed

Dimensions and Weight

Dimensions W>H X D (mm) 10x 64x 51

Weight approx. 15 g
Module-Specific Data

Number of outputs 1

Cable length

* Unshielded max. 600 m

® Shielded max. 1000 m

Voltages, Currents, Potentials

Rated load voltage L1 AC 120/230 V

Permissible frequency range47...63 Hz

Galvanic isolation

Between channels and SC yes
bus

Permissible potential difference

Between ground and the out-

Size of the motor starter
Lamp load

e AtAC230V

e AtAC 120V

Parallel switching of 2 outputs
* For redundant control of a

load

* For performance enhance- not possible

ment

Controlling a digital input

Switching frequency
* With resistive load

* With inductive load imaccor

dance with
IEC 947-5-1, AC 15

® With lamp load

Short-circuit protection of the

output

max. size 8

max. 100 W
max. 50 W

possible

only possible with
additional load

max. 50 Hz

max. 10 Hz
max. 1 Hz

no

put AC 240 V
Isolation tested with DC 2500 V
Power loss of the module typ. 0.7 W

Status, Interrupts, Diagnostics
Status indication green LED
Interrupts none
Diagnostic functions none

Actuator Selection Data

Output voltage
* Atsignal "1” min. L (1V)
Output current
* Atsignal "1”
— Rated value 1A
— Permissible range for
®Cto4adC 40mA...11A
— Permissible range for
aPCcto6dC 40mA ... 0.6 A
— Permissiblesuge current max. 10 A (for 2
half-waves)

At signal "0"(residual cur- max. 3 mA
rent)

Outputdelay (withresistive load)

e At"0"to"1” max. 20 ms

e At"1"to"0" max. 20 ms

Zero crossing with zero crossing
switch

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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10.6 Digital Electronic Module 1DORel. AC230V, DC 24 V to 120 V

Order Number 6ES7 122-1HA00-0AAO0
Front Elevation/ Thefigure below shows you the front elevation and the side elevation of the
Side Elevation 1DORel. AC230V digital electronic module.
Front elevation Side elevation
[T }
Rel
AC 230V
O O
— SIEMENS

SIMATIC SC

6ES7122-1HA01-0AAO

/

O @)
LED Channel 1 || 5 UUUU U U Ny
 —
OI0) .
@] The used terminals are shaded gray.
Al A2

A3 Ad Slot 1 is shown.

Figure 10-11 Front and Side Elevations of the 1IDORel. AC230V Digital Electronic
Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Block Diagram

Figure10-12 shows you the block diagram of the 1DORel.AC230V digital
electronic module.

SC bus

[Pl
<
Py 4 Py
””””””” L+ ‘D
N ~O
Y b o
v | N
AN 2 |
R o . M .
Q u
N i i s
DK—or
M, 2M
|
1L+, 2L+

Figure 10-12 Block Diagram of the 1DORel. AC230V Digital Electronic Module
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Technical Data
below.

Thetechnical data of the 1DORel.AC23@gital electronic module is listed

Dimensions and Weight

Actuator Selection Data

Dimensions W>H X D (mm) 10x64x51

Weight approx. 30 g
Module-Specific Data

Number of outputs 1

Contact type 1xA

Cable length

* Unshielded max. 600 m

® Shielded max. 1000 m

Voltages, Currents, Potentials

Rated supply voltage of relay
L+ DC 24V

® Reverse polarity protection yes

Galvanic isolation
® Between channels and SC yes

bus
® Between channel and supply
voltage of the relay yes

Permissible potential difference

* Between ground and supply
voltage of the relay

* Between ground or supply
voltage of the relay and the

output AC 240 V
Isolation tested with

* Between ground and supply

voltage of the relay AC 1500 V
® Between ground or supply

voltage of the relay and the

output DC 2500 V
Power input
* From supply voltage L+ max. 15 mA
Power loss of the module typ. 0.7 W

DC 75V, AC60V

Status, Interrupts, Diagnostics

Status indication green LED
Interrupts none
Diagnostic functions none

Continuous thermal current
Minimum load current
Switching capacity and lifetime
of the contacts

* For resistive load

* For inductive load in accor-
dance with
IEC 947-5-1 DC13/AC15

Lamp load

Internal contact connection

Parallel switching of 2 outputs

* For redundant control of a
load

* For performance enhance-
ment

Controlling a digital input
Switching frequency

* Mechanical

* With resistive load

* With inductive load imaccor
dance with IEC 947-5-1
DC13/AC15

* With lamp load

max. 5A
1 mA
see Table 10-1

see Table 101

see Table 10-1
see Table 10-1

Varistor
rated voltage 275 V|

possible
not possible

possible

max. 10 Hz
max. 1 Hz
max. 1 Hz

max. 0.1 Hz
max. 0.1 Hz

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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10-20

Table 10-1 Switching capacity and lifetime of the contacts
With Resistive Load
\oltage Current Number of Operations
(Typ.)

DC 24V 5.0A 0.1 million
DC 24V 1.0A 0.5 million
DC 24V 05A 1.5 million
DC 60V 05A 1.0 million
DC 120V 0.2A 1.0 million
AC 48V 50A 0.3 million
AC 60V 50A 0.2 million
AC 120V 5.0A 0.1 million
AC 120V 1.0A 1.0 million
AC 120V 05A 2.5 million
AC 230V 5.0A 0.2 million
AC 230V 1.0A 0.5 million
AC 230V 05A 1.5 million

For Inductive Load in Accordance with IEC 947-5-1 DC13/AC15 and Lamp

Load
\oltage Current Number of Operations
(Typ.)
DC 24V 1.0A 0.1 million
DC 24V 05A 0.5 million
DC 60V 05A 0.5 million
DC 120V 0.2A 0.1 million
AC 48V 20A 1.0 million
AC 60V 2.0A 1.0 million
AC 120V 20A 0.5 million
AC 120V 1.0A 0.7 million
AC 120V 0.7A 1.0 million
AC 120V 05A 2.0 million
AC 230V 2.0A 0.2 million
AC 230V 1.0A 0.5 million
AC 230V 05A 1.0 million

The lifetime is longer with an external suppression circuit.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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11.1 Parameters of the Analog Input Modules

This section contains an overview of the parameters of the analog input mod
ules.

The modules use a subset of the parameters and value ranges listed below
depending on their functionality

Tool for You will find the tools for parameterization described in Section 4.1.
Parameterization

Parameters In the following table, you will find all the parameters used by analog mod
ules.

Parameter

The following settings are possible for each channel:
Measurement range deactivated (yes/no)
Voltage measurement range

+ 80 mV
1..5V
+10V

Current measurement range for 4-wire measuring transducer

0..20mA
4 ...20 mA
+20 mA

Current measurement range for 2-wire measuring transducer
4 ..20 mA

Resistance measurement range, 4-conductor connection
600Q

Thermal resistance with linearization, 4-conductor connection

Pt 100 climatic range
Pt 100 standard range
Ni 100 standard range

Thermocouples with linearization

Type R
Type J
Type K

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Parameter

Interference frequency suppression

50 Hz interference suppression
60 Hz interference suppression

Smoothing

None

Weak smoothing
Medium smoothing
Strong smoothing

Reference junction

None
Dynamic reference temperature at Pt100 module on A
Dynamic reference temperature

Format (analog value representation)

S5 format
S7 format

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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11.2 Notes on the Parameters of the Analog Input Modules

Measurement Eachmodule is intended for a specific measurement typa.cén select a
Type/Measurement measurement range for each channel.
Range

Measurement Type Measurement Ranges Notes

Deactivated Use this parameter if you have not connected a

sensor to this channel and you want to shorten|the
module cycle time.

Voltage measurement range 4+ 80mV ...+ 10V

Current, 4-wire measuring + 20 mA; 4...20 mA

transducer

Current, 2-wire measuring 4..20 mA The 2-wire measuring transducers must be oper-
transducer ated via an external voltage source at +24 V.
Resistance measuremeange, O ... 600Q The 4-conductor connection gives the maximum
4-conductor connection possibleaccuracyThe conductor resistances arg in

principle fully compensated.

Resistance thermometer with Platinum and nickel resist- Temperature characteristics of various resistance

linearization ance thermometer thermometergdynamic reference temperatussg

4-conductor connection storedin the modules ROM. The converted analqg
valueis shown in units of 0.1 (0.5PC in the stan
dard temperature range and 0.01 (0.86)in the
climatic temperature range.

Thermocouples with lineariza-Type R (PtRh-Pt) Temperature characteristics of various thermogou-
tion Type J (Fe-CuNi) ples are stored in the module’s ROM. The con-
Type K (NiCr-Ni) verted analog value is shown in units
yp of 0.1 (1)*°Ct.

* The values in brackets refer to S5 format.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Reference If you have connected a thermocouple, the following options are available to
Junction you for specifying the reference junction:
Reference Junction Notes
None The module records only the temperature difference between the measurement point and the
free ends of the thermocouple.
Dynamic reference Connect a platinum resistance thermometer to the resistance measurement module pn slot A
temperature module in order to record the reference junction in the climatic temperature range. Any thermacouple
on A types on the remaining slots can then use this reference temperature.
ET 200L-SC and Smart Connect: The reference temperature refers to slot A on the TB16SC
and applies to all other SC modules.
ET 200L-SC IM-SC and Smart Connect: The reference temperature refers to slot A gn the
TB 16IM-SC and applies to all other SC modules. Slot A of the TB16 SC cannot generate a

reference temperature.

the reference temperature parameter and adjust it dynamically in RUN mode.

Dynamic reference Select this option if the temperature at your reference junction is constant or the temperature
temperaturé at the reference junction is recorded by another module. You can specify the temper%ture in

1 Inthe case of the ET 200L-SC, the dynamic reference temperature is only possible with S7 masters.

Reference Hereyou can enter the reference junction temperature in the climatic temper

Temperature ature range for recording temperatures using thermocouples (in S7 num
format: 0.02C and in S5 number format: 0.

You can update this parameter using your application program.

ber

You can, for instance, record the reference junction temperature via another

module.

In the case of the ET 200L-SC or RT0OL-SC IM-SC, entering the referenc
temperature is only possible with S7 masters.

e

Interference The frequency of your AC power supply can interfere with the measured
Frequency value particularly in the case of low voltage ranges and thermocouples. Enter
Suppression the mains frequency of your system.

Smoothing The various measured values are smoothed by digital filtermgcan

choose between no, weak, medium and strong smoothing for each module.

The stronger the smoothing, the greater the time constant of the filter

Format The analog input module supplies its information in S5 or S7 number for
depending the parameterization.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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11.3 Default Parameters of the Analog Input Modules

Default Parameters If you have not set the parameters of the relevant module using the specified
software (Chapter|4), the default settings apply to all input channels after a
restart. Specificallythis means:

Table 11-1 Default Parameters of the Analog Input Modules

Parameters Default Value

Measurement type Each module is intended for a specific
measurement type.

Measurement Range

Module type for voltage input + 10V

Module type for current input 4..20 mA

Module type for resistance input Pt 100 standard
Module type for thermocouple input Thermocouple type K

Interference frequency suppression 50 Hz

Smoothing None
Reference junction None
Reference temperature value 0000H
Format S7 format

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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11.4 Behavior of the Analog Input Modules

Introduction This section describes:

* The dependency of analog input values on the load power supply of the

analog modules and the operating states of the CPU

e The behavior of the analog modules depending on the position of the ana

log values in each value range
* The efect of faults on the analog modules

Extreme Range of The behavior of the analog input modules depends on which part of the value

the Analog Signals range the input values are in.

Table 11-2 Effect of the Operating Mode of the CPU and the Supply Voltage L+ on the Analog Input Values

Operating Mode of the CPU  Supply Voltage L+
at the Analog
Module

Input Value of the Analog Module

S7 Number Format S5 Number Format

POWER ON RUN L+ applied

L+ not applied
POWER ON STOP L+ applied

L+ not applied
POWER OFF - L+ applied
L+ not applied

Process value Process value

7FFFR4 until the conclusion 7FFRy until the conclusion
of the 1st conversion after of the 1st conversion after
the parameterization of the the parameterization of the

module. module.
TFFR4 TFFRy
Process value Process value

7FFRy until the conclusion 7FFRy until the conclusion
of the 1st conversion after of the 1st conversion after
the parameterization of the the parameterization of the
module. module.

7FFRy 7FFRy

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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11.5 Conversion and Cycle Times of the Analog Input Channels

In this section, you will find the definitions and interrelationships of the con
version time and cycle time for analog input modules.

Conversion time The conversion time consists of the basic conversion time and additional pro
cessing times of the module. The basic conversion time depends directly on
the conversion process (integrated process, successive approximation) of the
analog input channel. In integrating conversion processes, the integration
time is included directly with the conversion time. The integration time is
dependent on the interface frequency suppression.

Cycle Time in a Analog/digital conversion and transfer of the digitized measured values to the
Module SC bus are sequential. In other words, the analog input channels are con
verted one after the othdrhe cycle time (i.e. the time until another analog
input value is converted) is the sum of the conversion times of the activated
analog input channels of an analog input module (see Chapterol?). Y
should activate unused analog input channels to reduce the cycle time.

Cycle Time to the The transfer of the digitized measured values to the system depends on the
System interface used and the degree of expansion of the Smart Connect.

If you are using an ET 200L-SC with analog SC modules, you must allow the
following times for the transmission of the digitized measured values:

¢ 12 ms for each analog module

¢ An additional 10 ms for each 2 Al TC SC module for which you have set
the reference temperature transfer parameter (dynamically or from the
dynamic reference temperature module on slot A)

The total cycle time thus depends on the cycle time in the SC modules (see
Chapter 12) plus the cycle times to the system, as described above.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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11.6 Connecting Thermocouples

Structure of
Thermocouples

How
Thermocouples
Work

Thermocouplesre used to measure temperature.There are various types of
thermocouple, which diér with regard to their temperature range and output
voltage, depending on the material of their wires.

A thermocouple assembly consists of:
e The thermocouple itself (sensor)
e The required built-in and connected components.

The hermocoup itsef consiss d two wires mace d different metals or metal
alloys, the ends of which are soldered or welded togethermocouples are
categorized into diérent types (e.g. R, J, K) according to the combination of
materials used. The measurement principle is the same for all thermocouple

types.

_____ L Measurement point

- -Q/{%\ Thermocouple with plus and mi-

o -\ nus components
Connecting point
—— Equalizing conductor
- - Reference junction
= Supply conductor (Cu)
—_

Trimming resistor

" Measurement point for thermal e.m.f.

Figure 11-1 Structure of Thermocouples

If the measurement point is subjected to fediht temperature to the free
end of the thermocouple, a potentiafeliénce develops between the free
ends, which is referred to as the thermal e.m.f.

The thermal e.m.f. depends on the difference between the temperature of the
measurement point and the temperature at the free ends of the reference junc
tion, as well as the combination of materials used in the thermocouple. A
thermocouple always measures a temperatuierelifce, so to determine the
temperature of a measurement point the free ends at a reference junction
must be kept at a known temperature.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Compensation of You have various options for measuring the reference junction temperature in
the Reference order to obtain an absolute temperature value from the temperafarerdie
Junction between the reference junction and the measurement point.

Temperature

Table 11-3 Compensation of the Reference Junction Temperature

Option Notes Reference Junction
Parameters

No compensation Whenyou only want to measure the temperblone
ture difference between the measurement
point and the reference junction.

Use of a compensating box in the supplyou have already measured and compensakézhe

conductors of a single thermocouple  the reference junction temperature using a
compensating box looped into the supply
conductors of a single thermocouple. No fur-
ther processing on the part of the module is
required.

Use of a resistance thermometer to meafou can measure the reference temperatu@ynamicreferencaem
sure the reference junction temperatureusing a resistance thermometer (platinum),perature module on A
(recommended method) and havehe module calculate it for any ther

mocouple of this terminal block.

Constant reference junction temperaturéf the reference junction temperature is Dynamicreferenceem
(thermostat, ice bath) constant and known, you can specify this perature
value in the dynamic parameters.

Distribution of thermocouples with the Use a resistance measurement module witBynamicreferenceem
same reference junction across several connected dynamic reference temperature perature
modules module, which measures the reference junc-
tion temperature, and set the parameters of the
reference junctions of the thermocouples as
describecabove(dynamic reference tempera
turemodule on A). Read the climatic temper
ature into the CPU, and pass the value via
SFC55 to the other module.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Connectthe thermocouple to the inputs of the modules either directly or via
equalizing conductors. Each channel, independently of the other channel, can
use any thermocouple type supported by the analog input module.

Connecting
Thermocouples

Slot A Slot B Slot C
Al TC

B1

+

@ M 2M A3 A4 B3

[
1O
3
[ 1O =
b
I ON
1O
L Oe Oeg

.
1O

O ON:
L O 1Og

=
[ 1O
=

<~ |
<

Figure 11-2 Connectintnsulated Thermocouplesithout Compensation, it Internal Compensation, or Usetbg
Reference Temperature (Example TB 16SC)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Non-Insulated
Thermocouples

Extension to a
Reference
Junction

Equalizing Circuit

Use of a
Compensating Box

11-12

If you use non-insulated thermocouples, you must be careful to comply with
the permitted common-mode voltage.

The thermocouples can be extended from their connecting point via equaliz
ing conductors to a point with as constant a temperature as possible (refer
ence junction).

The equalizing conductors are made of the same material as the wires of the
thermocouple. The supply conductors are of capehis case, internal
compensation must not be set. Ensure that the polarity of the connection is
correct, since otherwise serious measurement errors. occur

The efect of temperature fluctuations on the reference junction can be com
pensated for by an equalizing circuit (e.g. by means of a compensating box
for a reference junction outside the terminal block or by means of internal
compensation for a reference junction in the terminal block). In this case, the
equalizing conductors must lead to the terminal block.

The efect of temperature on the reference junction of a thermocouple (e.qg.
terminal box) can be equalized by means of a compensating box.

The compensating box contains a bridge circuit, which is compensated for a
specified reference junction temperature (compensating temperature). The
connections for the ends of the equalizing conductor of the thermocouple
form the reference junction.

If the actual reference temperaturdeti§ from the compensating tempera
ture, the temperature-dependent bridge resistance changes. The result is a
positive or negative compensation voltage, which is added to the thermal
e.m.f.

To compensate the analog input modules, compensating boxes witft the
erence junction temperature of 0°C must be used.

Note:
* The compensating box must be supplied potential-free.

e The power supply unit must have ficient interference filtering (e.g. by
means of a grounded shielding winding).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Compensation by If all thermocouples connected to the inputs of the analog modules of a ter
Measurement of minal block have the same reference junction, compensate them as follows:
the Reference

Junction

Temperature

Slot A Slot B Slot C
Al RTD Al TC

Al A2 B1 B2 C1 Cc2

S
[ ]
Q
[ ]
S
[ ]
5
[ ]
1O
1O

A3 A4 B3 B4 C3 Cc4

<
e
=
=
1O
1O

* only for an ungrounded

< thermocouple

Figure 11-3 Connecting Insulated Thermocouples of the Same Type with External Compensation, via a Resistance
Thermometer Connected to the Resistance Measurement Module, to Slot A of the Terminal Block
(Example TB 16SC)

Connecthe resistance thermometer to the module on slot A. Note the para
meterization of the reference junction for each thermocouple channel.

Abbreviations In Figures 1-2 and 1-3, the abbreviations have the following meanings:
IC +: Constant current line (positive)
IC—: Constant current line (negative)
M +: Measurement line (positive)
M-—: Measurement line (negative)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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11.7 Connecting Non-Isolated Voltage Sensors

Voltage Sensors Figure11-4 shows how to connect voltage sensors to an analog input module.

Slot A Slot B Slot C
Al £10V/1...5V

1L+ 2L+ A2 B1 B2 Cc2

A4 B3 B4 C4

< <
7,8,
b
[ ]
1O
[ 1O
T 1O el Oe
1O

N
O[O
1O
1O

1O

Figure 11-4 Connecting Voltage Sensors (Example TB 16SC)

4-wire measuring transducers with voltage output are connected like voltage
sensors.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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11.8 Connecting Current Sensors

Supply Voltage of You can only connect 4-wire measuring transducers or 2-wire measuring
the Sensors transducers with external supply voltage to the modules.

Connecting 4-Wire Figure 11-5 shows you how to connect current sensors as 4-wire measuring
Measuring transducers to analog input modules.

Transducers

Slot A Slot B Slot C
Al 4...20 mA/
+20mA

1L+ B2

B4

[Oes1Oe®
1O

1O el De
1O Og

1O

]
me
merjmer:
.
‘\%—Eé)a :

“F‘Eg 2 % 3

4-wire
measuring

E transducer + [——
. +
E 4-wire

measuring
transducer
Sensor, e.g. ‘ ‘
pressure Uy -
gauge U { = auxiliary power

Figure 11-5 Connecting 4-Wire Measuring Transducers (Example TB 16SC)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Connecting 2-Wire Figure11-6 shows you how to connect 2-wire measuring transducers with an
Measuring external power supply to current input modules.
Transducers

Slot A Slot B Slot C
Al 4...20 mA/

1L+ 2L+

A2 B1 B2 Cc2

S
[]

1O
1O

O M+ O O
= 5 050 sl
r@ O MfQ hﬁ O O O O
i\ \ O Oolir0 o0 o0 oo
+24V
= M M M
+24V +‘ ‘_
2-wire
LA i
+24V +‘ ‘_
2-wire
[P measuring

Figure 11-6 Connecting 2-wire measuring transducers (Example TB 16SC)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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11.9 Connecting resistance thermometers and resistors

Theresistance thermometers and resistors are measured by means of a 4-con
ductor system. A constant current is fed via terminals IC + and IC — to the
resistance thermometers and resistors. The resulting voltage at the resistance
thermometer and resistor is measured via terminatsaid M—. \ery pre

cise measurement results are thus obtained at the 4-conductor connection.

4-Conductor Figure 1L-7 shows how to implement the 4-conductor connection for resist
Connection ance thermometers/resistors.

Slot A Slot B Slot C
Al RTD

O M+ IC+ O O O O

= 5 O/t d d o oo

Pe QO (MO |10 QO QO O O

s \ S ool 8 8 d oo
+24V

7(\

Figure 11-7 4-Conductor Connection for Resistance Thermometers and Resistors
(Example TB 16SC)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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11.10 Floating Measuring Sensors

Floating
Measuring
Sensors

11-18

In the case of floating measuring sensors, potenti@rdiices can occur be
tween the individual measuring sensors and in comparison to M. These po
tential diferences can also be caused by malfunctions or the spatial distribu
tion of the measuring sensors. Ensure thafdoes not exceed the permitted
value (e.g. by using an equalizing conductor).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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11.11 Wiring Unused Inputs of Analog Input Modules

To avoid malfunctions, you should deactivate unused channels of analog in
put modules using the configuration tool and wire as follows:

In the case of analog input modules for voltage, current and thermocou
ples:

Insert a bridge between M+ and M—, and connect it to the ground (M) of
the terminal block.

In the case of analog input modules for resistance thermometers:

Insert a bridge between M+ and M-, and connect it to the ground (M) of
the terminal block. IC+ and IC- remain unwired.

In the case of the 2 Al HS | analog input module
(6ES7 123-1GB50-0ABO0):

Leave the inputs of the unused channel unwired.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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11.12 Parameters of the Analog Output Modules

Tool for
Parameterization

Parameters of the
Analog Output
Modules

11-20

This section contains an overview of the parameters of the analog output
modules.

The modules use a subset of the parameters and value ranges listed below
depending on their functionality

The parameterization tools are described in Chapter 4.

Thetable 11-4 shows which parameters are used by the analog output mod
ules.

Table 11-4 Parameters of the Analog Output Modules

Parameters

The following settings are possible:
Measurement range deactivated (yes/no)
Voltage range

1.5V
+10V

Current range

0...20 mA
4 ...20 mA

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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11.13 Notes on the Parameters of the Analog Output Modules

Output You specify the output type by selecting the corresponding module type. For
Type/Output each module type, you have the option of entering an output range of the pa
Range rameters or value ranges listed below

Table 11-5 Output Types/Output Ranges of the Analog Output Modules

Output Type Output Range Notes
Voltage 1..5V Wire the S+ and S— sense inputs of the modules
+10V directly to the load to be driven in order to com-
pensate for line effects.
Current 0...20 mA
4..20 mA

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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11.14 Default Parameters of the Analog Output Modules

Default Parameters If you have not set the parameters of the corresponding module using the
specified software (Chapter 4), the default settings apply to all output chan
nels after a restart. Specificalthis means:

Table 11-6 Default Parameters of the Analog Output Modules

Parameter Default Value
Output type Each module is intended for a specific
output type.
Output Range
Module type for voltage + 10V
Module type for current 4 .20 mA

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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11.15 Behavior of the Analog Output Modules

Introduction This section describes the following:

* The efect of the load power supply of the analog modules and the eperat
ing modes of the CPU on the analog output values

e The behavior of the analog modules depending on the position of the ana
log values in the relevant value range

* The efect of errors on the analog modules

Table 11-7 Effect of the Operating Mode of the CPU and the Supply Voltage L+ on the Analog Output Values

Operating Mode of the  Supply Voltage L+ Output Value of the Analog Output Module
CPU at the Analog Mc-
dule S7 Number Format S5 Number Format
POWER ON RUN  L+applied CPU values CPU values

By the conclusion of the 1st By the conclusion of the 1st
conversion ... conversion ...

* after power on, a signal o® after power on, a signal of
0 mA or 0V is output. 0 mA or 0 V is output.

e after parameterization, a ® after parameterization, a
signalof OmA or0 Vis signal of OmA or 0 Vis

output. output.

L+ not applied OmA/0V OmA/0V

POWER ON STOP L+ applied OmA/0V OmA/0V
OmA/O0V OmA/0V

L+ not applied OmA/0V OmA/0V

POWER OFF - L+applied OmA/0V OmA/0V
L+ not applied OmA/0V OmA/0V

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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11.16 Conversion, Cycle, Settling and Response Times of the Analog Out-

put Modules
In this section, you will find the definition and interrelationships of the rele
vant times for the analog output modules.

Conversion Time The conversion time of the analog output modules includes transferring the
digitized output values from internal memory after a message ends, and digi
tal/analog conversion.

Cycle Timeina The analog output modules are single-channel, so the internal cycle time cor

Module responds to the conversion time described above.

Cycle Time of the The data in the analog modules is transmitted sequentially by means of the

System appropriate interface. The cycle time (i.e. the time that elapses before-an ana

log module is addressed again) depends on the interface used and the number
of parameterized analog modules.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Analog Output
Module Settling
Time

Response Time

The settling time (@ to t3), which is the time from when the converted value

is applied to when the specified value is obtained at the analog output, de
pends on the load. Distinctions must be drawn between ohmic, capacitive and
inductive load.

The response timey(to t3), which is the time from when the digital output
values apply in the internal memory of the appropriate interface to when the
specified value is reached at the analog output, is, in the worst case, the sum
of the cycle time and the settling time. The worst case is when the analog
channel is converted just before transfer of a new output value to the inter
face, and is only transferred again after transfer and conversion of the other
channels (cycle time).

Figure 1L-8 shows the response time of the analog output channels.

ta /™

VA

tpa= response time

tz = cycle time, which corresponds to n x transfer time +1 X
conversion time

(n = activated modules)
tg = settling time
t1 = new digitized output value applies
tp = output value accepted and converted

t3= specified output value

Figure 11-8 Response Time of the Analog Output Channels

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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11.17 Connecting Loads/Actuators to Analog Outputs

In the figures beloynthe abbreviations have the following meanings:

Ql+: Output current

QV+: Output voltage

S+ Sensor line (positive)

S- Sensor line (negative)

QV-/QI-:  Return line for load (ground connection)
R: Load resistance

The figures below show you how to connect loads and actuators to the cur
rent or voltage outputs of the analog output modules.

Connecting Loads
to a Current
Output

Figure 1L-9 shows an example of the wiring on an electronic module.

Ql+

]
@@%

=y

ORI OX-

1O

B3

1O

[O[O=g

1O el De

— /\‘—/—\/
Slot A Slot B Slot C
AO 4...20 mA/
0...20mA
1L+ 2L+ Al B1

1O [ 1Og

M RL[IL

Figure 11-9 Connecting Loads/Actuators to a Current Output (Example TB 16SC)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Connecting Loads
to a Voltage
Output

If you connect the load to the voltage output via a 4-wire circuit, high accu

racy is obtained.

Slot A
AO £+10V/1.5V

Slot B

Slot C

O[O
2
[]
X

O8O =®

B2

1O

B4

1O

[1Oe 1O

c2

1O

C4

1O

Figure 11-10 Connecting Loads/Actuators to a Voltage Output via a 4-Wire Circuit (Example TB 16SC)

Thesensor lines (S +, S —) must be connected directly to the load. The volt

age is thus measured and adjusted directly on the load.

You can also use only QV+ and QV- by bridging QV+ with S+ and QV-
with S— on the terminal block. This entails a loss of accutadypis case, the
line resistances are not compensated.

S + and S — must not remain unwired.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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11.18 Wiring Unused Analog Output Modules

To avoid faults, you must wire unused channels of analog output modules as
follows:

¢ In the case of analog output modules for voltage:
Insert a bridge between QV+ and S+ and between QV-and S-.
¢ In the case of analog output modules for current:

No wiring is required.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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11.19 Analog Value Representation in S7 Number Format

Analog Value

In this section, the analog values are shown in S7 number format for all mea
surement ranges or output ranges that you can use with the SC analog mod
ules.

All modules use the same analog value representation, but their resolution
varies.

The digitized analog value is the same for input and output values with the

Representation same rated range.
with 16-Bit ) . .
Resolution Analog values are represented as fixed-point numbers is teaplement
form. The assignment is as follows:
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Value of
bits 215 214 213 212 211 210 29 28 927 926 25 24 923 922 921 20

Resolution Less

If the resolution of an analog module is less than 16 bits, the analog value is

Than 16 Bits stored on the module with left justification. "0” is written to the unused low-
value positions.
Example In the following example, you see how "0” is written to the unused positions
when the resolution is law
Bit pattern of a 14-bit and a 12-bit analog value
Resolution Analog value
Bit number 15 14 13 12 11 10 9 8 7 6 5 4 3 2

14-bit analog value
12-hit analog value

o 1 o o O0 1 1 0 O 1 1
o 1. o 0 0 121 121 0 O0 1 1 1 0 O

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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11.20 Analog Measurement Ranges for Input Channels in S7 Number For-
mat

Input Ranges

Theinput ranges contained irables 1-8 to 11-10 are defined in twe’com
plement representation:

Table 11-8 Bipolar Input Ranges
Units Measured Data Word Range
Valuein% | 515 514 513 212 911 210 29 98 97 26 95 94 93 92 ol 0
32767| >117.589 0 1 1 1 1 1 11 1 1 1 1 1 1 1 1 |Overflow
32511 117.589 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 |Overrange
27649 100.004 0 1 1 0 1 1 0O 00 O 0O O O O o0 1
27648 100.000 0 1 1 0 1 1 0O 0 o 0O 0o 0O OO 0 O
1 0.003617 | O 0 0 0 0 0 0O 00 O 0O O O O o0 1
0 0.000 0 0 0 0 0 0 0 00 O O O O O O O0]Ratedrange
-1 — 0.003617 |1 1 1 1 1 1 111 1 1 1 1 1 1 1
— 27648 — 100.000 1 0 0 1 0 1 0O 00 O 0O O O o o0 o
— 27649 100.004 1 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 |Underrange
— 32512 —117.593 1 0 0 0 0 0 0 10 0 0O O O O O O
—-32768| <-117.593 |1 0 0 0 0 0 0 0 0 0O 0O OO O O O |Underflow
Table 11-9 Unipolar Input Ranges
Units Measured Data Word Range
Valuein% | 515 514 513 212 911 210 29 98 97 26 95 24 23 22 ol 0
32767| >117.589 0 1 1 1 1 1 11 1 1 1 1 1 1 1 1 |Overflow
32511 117.589 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 |Overrange
27649 100.004 0 1 1 0 1 1 0O 00 O O O O 0o o0 1
27648 100.000 0 1 1 0 1 1 0 0 o 0O o 0O OO 0 O
1 0.003617 | 0 0 0 0 0 0 0O 00 O O O O o0 O Rated range
0 0.000 0 0 0 0 0 0 0 00 O O O O o o0 O
-1 — 0.003617 |1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |Underrange
— 4864 —17.593 1 1 1 0 1 1 0 10 O O O O O o0 O
—-32768| <-17.593 1 0 0 0 0 0 0O 0 0 0 O O O O O O |Underflow
ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
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Table 11-10  Life-Zero Input Ranges

Units Measured Data Word Range
Value in% | 515 514 513 912 211 210 29 28 97 26 25 24 23 22 21 20
32767| >117.589 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |Overflow
32511 117.589 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 |Overrange
27649 100.004 0 1 1 0 1 1 0O 00 O O O O O o0 1
27648 100.000 0 1 1 0 1 1 0O 0 0 0O 0O O 0O 0O 0 o
1 0.003617 | O 0 0 0 0 0 0 0O 0 0O O O o Rated range
0 0.000 0 0 0 0 0 0 0 0O 0 0o 0O 0O 0O 0 o
-1 — 0.003617 |1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |Underrange
— 4864 —-17.593 1 1 1 0 1 1 0O 1.0 0 O O O O O o
32767 <-17593 |0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |Opencircuit

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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11.21 Analog Value Representation for Analog Input Modules in S7 Num-

ber Format
Thetables in this section contain the measurement representations for the
individual measurement ranges of the analog input modules. The table values
apply to all modules with the corresponding measurement ranges.
How to Read the The following tables contain the digitized analog values for the various mea
Measurement surement ranges.
Tables Since the binary representation of the analog values is always the same, the
following tables contain only the measurement ranges against the units.
For the corresponding binary representation of the measured values, see the
tables in Section1120!
Voltage Measured System Voltage Measurement Range
Measurement Value in %
Range +10 V and Dec. Hex. 10V | +80mv
+80 mV
>117.589 % | 32767 TFFF >11.759V Overflow
117.589 % 32511 7EFF 11.759 V 94.1 mV | Overrange
27649 6C01
100.000 % 27648 6C00 10V 80 mV | Rated range
0.003617 % |1 1 361.7uV 2.89uV
0% 0 0 ov ov
—0.003617 %| — 1 FFFF -361.7uV | —2.89 W
—100.000 % | — 27648 | 9400 -10V - 80 mVv
— 27649 | 93FF Underrange
—117.593 % | — 32512 | 8100 -11.759V | -94.1 mV
< 117.593 %| -32768 | 8000 <-11.759V | <-94.1mV | Underflow

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Voltage
Measurement
Range 1.5V

Current
Measurement
Range + 20 mA

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02c

Measured System \oltage Measurement Range
Value in %
Dec. Hex. 1..5V
>117.589 %| 32767 7FFF | >5.704V Overflow
117.589 % | 32511 7EFF |5.704 V Overrange
27649 6C01
100.000 % | 27648 6C00 |5V Rated range
0.003617 % 1 1V +144. 7wV
0% 0 0 1V
-1 FFFF Underrange
-17.593 % |-4864 |EDOO |0.296 V
<-17.593 %| 32767 7FFF | < 0.296V Open circuit
Measured System Current Measurement Range
Value in %
Dec. Hex. +20 mA
>117.589 % | 32767 7FFF | >23.52 mA Overflow
117.589 % 32511 7EFF |23.52 mA Overrange
27649 6C01
100.000 % 27648 6C00 |20 mA Rated range
0.003617 % |1 1 723.4 nA
0% 0 0 0 mA
—0.003617 %| -1 FFFF | -723.4 nA
—100.000 % |—27648 | 9400 |-20mA
— 27649 | 93FF Underrange
—117.593 % |-32512 | 8100 |-23.52 mA
<-117.593 %] — 32768 |8000 | <-23.52 mA | Underflow
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Current
Measurement
Range 4... 20 mA

Resistance-Type
Sensor 0...600 Q

11-34

Measured System Current Measurement Range
Value in %
Dec. Hex. 4..20 mA
>117.589 % | 32767 7FFF | >22.81 mA Overflow
117.589 % 32511 7EFF ]22.81 mA Overrange
27649 6C01
100.000 % 27648 6C00 |20 mA Rated range
0.003617 % |1 1 4 mA + 578.7 nA
0% 0 0 4 mA
-1 FFFF Underrange
— 17593 % |- 4864 EDOO | 1.185 mA
<—17.593 %| 32767 7FFF | <1.185 mA Open circuit
Measured System Resistance-Type Sensor
Value in %
Dec. Hex. 600Q
>117.589 % | 32767 7FFF >705.53Q2 Overflow
117.589 % 32511 7EFF 705.53Q2 Overrange
27649 6C01
100.000 % 27648 6C00 600Q Rated range
0.003617 % |1 1 21.70 mQ
0% 0 0 0Q
-1 FFFF * Underrange
—17.593 % — 4864 EDOO *
<—17.593 % | — 32768 | 8000 * Underflow

*Polarity reversal of IC+, IC

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Analog Value Thefollowing two tables show the analog value representation for tempera
Representation for ture sensors of various types in various temperature ranges.
Temperature
Sensors
System Temperature Range for Thermoresistors
Climatic (1 Digit Standard (1 Digit = 0.1°C)
=0.01°C)
Dec. Hex. Pt100 Pt100 Ni100
32767 7TFFF Overflow
*155°C *1000°C *295 °C Overrange
130°C 850°C 250°C Rated range
1000 100C 100°C 100°C
1 1 0.01°C 0.1°C 0.1°C
0 0 0.00°C 0.0°C 0.0°C
-1 FFFF —0.01°C -0.1°C -0.1°C
—120°C —200°C —60°C
Underrange
*—145°C *-243°C *—105°C
—-32768 | 8000 Underflow

* QOverrangeand underrange: In the overrange and underrange, the gradient of the characteristic curve as it leaves the
linearized rated range is retained.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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System Temperature Range for Thermocouples
Standard (1 Digit = 0.1°C)
Dec. Hex. Type R Type J Type K
32767 TFFF Overflow
*2019 °C *1450°C *1622°C Overrange
1769°C 1200°C 1372°C Rated range
10000 1000°C 1000°C 1000°C
1 1 0.1°C 0.1°C 0.1°C
0 0 0.0°C 0.0°C 0.0°C
-1 FFFF —0.1°C -0.1°C —0.1°C
—50°C —210°C —270°C
Underrange
*— 170°C *— 330°C *—390°C
— 32768 | 8000 Underflow

* Qverrangeand underrange: In the overrange and underrange, the gradient of the characteristic curve as it leaves the
linearized rated range is retained.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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O u tRp au nt Theostpusranges shown in the following tables are defined for the analog
output modules.
Table 11-11  Bipolar Output Ranges
Units Data Word Output Value Range
215 514 513 212 211 210 99 28 o7 26 25 24 23 92 o1 20 in %
=32512| 0 1 1 1 1 1 1 1 x x X X X X X X 0% Overflow
32511| 0 1 1 1 1 1 10 1 1 1 1 1 1 1 1 117.589 Overrange
27649| 0 1 1 0 1 1 0 0 0 0 0O 0O O O O0 1 100.004
27648| 0 1 1 0 1 1 0O 0 0 0 O O OO 0 O 100.000
1|0 0 0 0 0 0O 0 o 0 0O O O o O o0 1 0.003617
00 0 0 0 0 0O 0 o 0O O O O o o o o 0.000 Rated range
-1/1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 -0.003617
—27648| 1 0 0 1 0 1 0 0 0o O O O O O o o —100.000
—27649| 1 0 0 1 0 0 11 1 1 1 1 1 1 1 1 100.004 Underrange
—32512| 1 0 0 0 0 0o 0 1 0o 0 O O O o o o — 17.593
< 32513|1 0 0 0 0 0 0 0 x X X X X X X X 0% Underflow
Table 11-12  Unipolar Output Ranges
Units Data Word Output Value Range
215 514 513 212 211 210 99 28 o7 26 25 24 23 92 ol 20 in %
=32512| 0 1 1 1 1 1 1 1 x x X X X X X X 0% Overflow
32511| 0 1 1 1 1 1 10 1 1 1 1 1 1 1 1 117.589 Overrange
276490 1 1 0 1 1 0 0 0 0 0O 0O O O 0 1 100.004
27648| 0 1 1 0 1 1 0O 0 0 0 O O OO 0 O 100.000
1|0 0 0 0 0 0O 0 0O O O O o 1 0.003617 | Rated range
0|0 0 0 0 0 o o0 o0 o0 O O O O o o o 0.000
-1/1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 Restricted to
rated range
0.000 lower limit,
—-32512|1 0 0 0 0 0 1 0 0 0 0 0 0 O O 0 \4
< 3 (2 5% 1030 O 0 0 0 x x x X X X X X 0 %U n d

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Table 11-13  Life-Zero Output Ranges
Units Data Word Output Value Range
215 914 913 212 211 210 29 28 o7 26 25 24 23 22 2l 20 in %
= 32512|0 1 1 1 1 1 1 1 x x X X X X X X 0 % Overflow
32511| 0 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 117.589 Overrange
276490 1 1 o0 1 1 0 0 O O O O O O o0 1 100.004
276480 1 1 0 1 1 0 O O O O O O O O O 100.000
1(0 0 0 0 0 0O 0 0O O O O o o 0.003617| Rated range
oo o o0 O O O O O O O O O O O O o 0.000
-1|1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 — 0.003617| Underrange
-6912)12 1 1 o0 O 1 0 1 0O O O O O O O O 25.000
—-6913|1 1 1 0 0 1 o o1 1 1 1 1 1 1 1 Restricted to
—25000 |Overrange
lower limit,
-32512)1 0 O O O O O 1 O O O O O O O O 0Vor0mA
< -—32513|1 0 0 0 0 0 0 0 x X X X X X X X -25% Underflow
ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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11.23 Analog Value Representation for Output Modules in S7 Number For-

mat

How to Read the
Measurement
Tables

Voltage Range
10V

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c

Thetables in this section contain the measurement representations for the

individual measurement ranges of the analog output modules. The table val

ues apply to all modules with the corresponding measurement ranges.

The following tables contain the digitized analog values for the various mea

surement ranges.

Since the binary representation of the analog values is always the same, the

following tables contain only the measurement ranges against the units.

Measured System Voltage Range
Value in %
Dec. Hex. 10V
118.5149 % | 32767 |7FFF |0.00V Overflow, no voltage and no
117.593% | 32512 |7F00 |0.00 Vv current
117.589 % 32511 | 7EFF | 11.76 V Overrange
27649 | 6C01
100 % 27648 |6C00 |10V Rated range
0.003617 % |1 1 361.7pVv
0% 0 0 ov
—0.003617 %] -1 FFFF | -361.7 v
—100 % — 27648/ 9400 |-10V
— 27649| 93FF Underrange
117.593 % —32512| 8100 |-11.76 V
-117.596% |- 32513| 80FF | 0.00 V Underflow, no voltage and no
~118.519 % |-32768/8000 |0.00 V current
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Voltage Range

1.5V

Current range
0...20 mA and
4...20 mA

11-40

Measured System Voltage Range
Value in %
Dec. Hex. 1..5V
118.5149 % | 32767 | 7FFF |0.00V Overflow, no voltage and no
117.593 % | 32512 |7F00 |0.00V current
117.589 % |32511 |7EFF |5.70V Overrange
27649 | 6C01
100 % 27648 |6C00 |5V Rated range
0.003617 % | 1 1 1v+144. 4V
0% 0 0 1V
-1 FFFF | 1V-144.41V | Underrange
-25% —-6912 |E500 OV
— 6913 |E4FF |0.00 V Impossible; output value
117.593 % |-32512|8100 [0.00 V restricted to 0V
-117.596 % | — 32513 | 80FF | 0.00 V Underflow, no voltage and n
current
—118.519 % | — 32768 | 8000 | 0.00 V
System Current range
Dec. Hex. |0...20mA| 4 ... 20 mA
118.5149 % | 32767 | 7FFF ] 0.00 mA 0.00 mA Overflow, no
voltage and no
117593 % 32512 7F00 Current
117.589 % |32511 |7EFF|23.52 mA | 22.81 mA Overrange
27649 |6C01
100 % 27648 |6C00| 20 mA 20 mA Rated range
0.003617 % | 1 1 723.4nA | 4mA+578.7 nA
0% 0 0 0 mA 4 mA
-1 FFFF| 0 mA 4mA-578.7 nA | Underrange
-25% — 6912 | E500 | 0 mA 0 mA
— 6913 | E4FF| 0 mA 0 mA Impossible;
output value
—117.593 % | —32512| 8100 | 0 mA 0 mA restrictedto 0 mA
-117.596 % | —32513| 80FF | 0 mA 0 mA Underflow, no
voltage and no
- 118519 % - 32768 8000 O mA O mA Current

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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11.24 Analog Value Representation in S5 Number Format

In this section, the diérences between the analog value representation in S5
number format and S7 number format are explained.

The measurement and output ranges are always represented with left justifi
cation, with the exception of temperature rangesafderature ranges
(PT100, Ni100, thermocouples) refer to bit 3, with right justification.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

value 212 11 10 29 28 7 26 25 24 28 2 2 20 x F U

Bits U, F and x are reserved for diagnostic functions:

Bit Meaning
Bit 20=U Overflow bit
Bit2l=F Fault (open circuit)
Bit 22 = x Not used

Theindividual measurement ranges are represented as follows:

Table 11-14  Representation of the Measurement Ranges for Analog Inputs
Measurement Measurement range Representation in S5 Representation in S7
Ranges for Number Format Number Format
Analog +80 mV — 2048...+2048 —27648...+27648
Electronic +10V
Modules +20 mA
1.5V, 4..20 mA 512...+2560 0...+27648
PT100 Standard 0.5°C/digit 0.1°C/digit
-100...+850°C —-200...+1700
- 200...+850°C — 2000...+8500
PT100 climatic 0.059C/digit 0.01°C/digit
—120...+13¢°C — 2400...+2600 —12000...+13000
Ni100 standard 0.5°C/digit 0.1°C/digit
—60...+250°C —120...+500 —600...+2500
Resistor
0...600L 0...+2048 0...+27648
Thermocouple type J 1 °C/digit 0.19C/digit
—210...+1200C —2100...+12000
—-200...+1200°C —-200...+1200°C
Thermocouple type K 1 °C/digit 0.1°C/digit
— 270...+1372C —2700...+13720
-100...+1369C —100...+1369C

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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11-42

Table 11-14  Representation of the Measurement Ranges for Analog Inputs

Measurement range

Representation in S5
Number Format

Representation in S7
Number Format

Thermocouple type R
—50...+1769C

1 °C/digit

—50...+1769

0.1°C/digit
~500...+17690

Table 11-15  Representation of the Measurement Rangesfor Analog Outputs

Output Range

Representation in S5
Number Format

Representation in S7
Number Format

10V —1024...+1024 — 27648...+27648
1.5V

0...20 mA 0...1024 0...+27648

4..20 mA

e Overrange

e Qverflow value

e Underflow value

117.59%(as S7)

Greatest overrange value +1

Greatest underrange value -1

In both cases, the 0 (overflow) bit is set for inputs.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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11.25 Analog Measurement Ranges for Input Channels in S5 Number For-
mat

Input Ranges

Theinput ranges contained iraffles 1-16 to 11-18 are defined in tvgo’
complement representation:

Table 11-16  Bipolar Input Ranges
Units Measured Data Word Range
Valuein% 512 511 510 29 28 97 26 25 24 23 2 o 0|y E O
2409| >117.578 0 1 0 0 1 0 1 1 0 1 0 0 1 |0 0 1 |Overflow
2408 117.578 0 1 0 0 1 0 1 1 0 1 0 O O |0 O O |Overrange
2049 100.05 0 1 0 0 0 0 0O 00 O O O 1|10 0 O
2048 100.000 0 1 0 0 0 0 0O 0 0 0 0 0 0|0 O O
1 0.0488 0 0 0 0 0 0 0O 00 O O O 1|10 0 O
0 0.000 0 0 0 0 0 0 0 00 O O O O|O0O O O |Ratedrange
-1 — 0.0488 1 1 1 1 1 1 111 1 1 1 1,00 O
—2048| - 100.000 1 1 0 0 0 0 0O 00 O O O O|jO O O
— 2049 —100.05 1 0 1 1 1 1 1 1 1 1 1 1 1|0 0 O0 |Underrange
— 2408 -117.578 1 0 1 1 0 1 01 1 0 0 OO0 O O
—2409| <-117.578 1 0 1 1 0 1 0 0 1 0 1 1 1|0 0 1 [Underflow
Table 11-17  Unipolar Input Ranges
Units Measured Data Word Range
Valuein% 512 511 510 29 28 97 96 25 24 23 22 ol 0|+ E
2409| >117.578 0 1 0 0 1 0 1 1 0 1 0 0 1|0 0 1 |Overflow
2408 117.578 0 1 0 0 1 0 1 1 0 1 0 0O 0|0 O O |Overrange
2049 100.05 0 1 0 0 0 0 0O 00 O O O 12|10 0 O
2048 100.000 0 1 0 0 0 0 0O 0 0 0 0 0 0O O O
1 0.0488 0 0 0 0 0 0 0 00 O O O 1|0 O O |Ratedrange
0 0.000 0 0 0 0 0 0 0 00 0O O O 0|0 O O
-1 — 0.0488 1 1 1 1 1 1 1 1 1 1 1 1 1|0 0 O |Overrange
—360| - 17.593 1 1 1 1 0 1 0 01 1 0 O O|O O O
-361| <-17.593 1 0 0 1 0 1 0O 0 1 0 1 1 1 (0 0 1 |Underflow

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02c
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Table 11-18  Life-Zero Input Ranges
Units Measured Data Word Range
Valuein% | 512 511 510 29 28 97 26 25 24 23 22 ol 0|y E O
2921 117.578 0 1 0 1 1 0 1 1 0 1 0 0O 1 (0 0 1 |Overflow
2920 117.578 0 1 0 1 1 0 1 1 0 1 0 0O 0|0 0 O |Overrange
2561 100.05 0 1 0 1 0 0 0 00 O 0O O 1({0 0 O
2560 100.000 0 1 0 1 0 0 0O 0 0 0 0O O OO O O
513 0.0488 0 0 0 1 0 0 0O 00O O O O 1|0 O O |Ratedrange
512 0.000 0 0 0 1 0 0 0O 00 O O O OoO(O0 OO0 O
511 0.0488 0 0 0 0 1 1 1 1 1 1 1 1 1|0 0 O |Underrange
151 —17.593 0 0 0 0 0 1 0 01 0 1 1 1({0 0 O
4095 =-17.593 0 1 1 1 1 1 1 1 1 1 1 1 1|0 1 1 |Opencircuit
ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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11.26 Analog Value Representation for Analog Input Modules in S5 Num-

ber Format

How to Read the

Measurement
Tables

Voltage
Measurement
Range £+ 10V
and + 80 mV

Voltage
Measurement
Range 1..5V

Thetables in this section contain the measurement representations for the

individual measurement ranges of the analog input modules. The table values

apply to all modules with the corresponding measurement ranges.

The following tables contain the digitized analog values for the various mea

surement ranges.

Since the binary representation of the analog values is always the same, the

following tables contain only the measurement ranges against the units.

Measured System Voltage Measurement Range
Value in %
Dec. +10V +80 mV
>117.589 % | 2409 >11.769 V =94.1 mV Overflow
117.589 % 2408 11.758 V 94.06 mV Overrange
2049
100.000 % 2048 0V 80 mV Rated range
0.0488 % 1 4.9 mV 39uv
0% 0 ov ov
—0.0488 % -1 —-4.9 mV -39uV
—100.000 % |- 2048 -10V - 80 mvVv
— 2049 Underrange
—117.593 % — 2408 —11.759 V —94.06 mV
<-117.593 % | — 2409 <11.759 V <-94.1 mV | Underflow
Measured System Voltage Measurement Range
Value in %
Dec. 1..5V
>117.589 % |2921 =5.704 V Overflow
117.589 % 2920 5.704 V Overrange
100.05 % 2561
100.000 % 2560 5V Rated range
0.0488 % 513 1V+195mV
0 512 1V
—0.0488 % 511 Underrange
—17.593 % 151 0.296 V
<—17.593 % | 4095 <0.296 V Open circuit

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Current Measured System Current Measurement Range
Measurement Value in %
Range =20 mA Dec. + 20 mA
>117.589 % | 2409 >23.52 mA Overflow
117.589 % 2408 23.52 mA Overrange
2049
100.000 % 2048 20 mA Rated range
0.0488 % 1 9.766uA
0% 0 0 mA
—0.0488 % -1 —9.766uA
—100.000 % |-—2048 —20mA
— 2049 Underrange
—117.593 % |- 2408 —23.52 mA
<-117.593 % | — 2409 <-23.52mA Underflow

Current Measured Value | System Current Measurement Range
Measurement in %
Range 4...20 mA Dec. 4 .20 mA
>117.589 % 2921 >22.81 mA Overflow
117.589 % 2920 22.81 mA Overrange
2561
100.000 % 2560 20 mA Rated range
0.0488 % 513 4 mA + 7.81uA
0% 512 4 mA
—0.0488 % 511 Underrange
—17.593 % 151 1,185 mA
<—-17.593 % 4095 <1,185 mA Open circuit

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
11-46 EWA 4NEB 780 6009-02¢



SC Analog Electronic Modules — Parameters

Resistance-Type

Sensor 600 Q

Measured System Resistance-Type Sensor
Value in %
Dec. 600Q
>117.589 % | 2409 >705.53Q | Overflow
117.578 % 2408 705.53Q2 Overrange
2049
100.000 % 2048 60092 Rated range
0.0488 % 1 0.293Q
0% 0 0Q
-1 * Underrange
—17.593 % |-360 *
<—17.593 %| -361 * Underflow

* Polarity reversal of constant current IC+, IC-

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Analog Value Thefollowing two tables show the analog value representation for tempera
Representation for ture sensors of various types in various temperature ranges.
Temperature
Sensors
... for Resistance System Temperature Range
Thermometers Climatic (1 Digit | Standard (1 Digit = 0.5°C)
= 0.05°C)

Dec. Pt100 Pt100 Ni100

3101 > 155°C Overflow

2001 > 1000°C

591 >2950C | Overflow

*155 0C *1000°C *295°C Overrange
130°C 850°C 250°C Rated range

200 10°C 100°C 100°C

1 0.05°C 0.5°C 0.5°C

0 0.00°C 0.0°C 0.0°C

—120°C 100°C 60°C
Underrange
*— 145°C *— 243°C *— 105°C

211 <-105°C | Underflow

487 <-—243°C

2901 <-—145°C

* Overrangeandunderrange: In the overrange and underrange, the gradient of the char
acteristic curve as it leaves the linearized rated range is retained.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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System Temperature Range
Standard (1 Digit = 1°C)
Dec. Type R Type J Type K
2020 > 2019°C Overflow
1623 > 1622°C
1451 > 1450°C
*2019°C 1450°C 1622°C Overrange
1769°C 1200°C 1372°C Rated range
1000°C 1000°C 1000°C
1 10C 10C 10C
0 0.0°C 0.0°C 0.0°C
-1 —10C —10C —10C
—50°C —210°C —270°C
Underrange
*—170°C —330°C —390°C
-171 <-170°C Underflow
-331 <-—330°C
-390 <-390°C

* Qverrangeand underrange: In the overrange and underrange, the gradient of the characteristic curve

as it leaves the linearized rated range is retained.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02c
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O u t Rp au nt grhemutgut ranges shown in the following tables are defined for the analog
output modules.

Table 11-19  Bipolar Output Ranges

Units Data Word Output Value Range
211 210 29 28 27 26 25 24 23 22 21 0 |x x x x in %
=1205|0 1 0 0 1 0 1 1 0 1 0 1 |x x x X 0% Overflow
1204 |0 1 0 0 1 0 1 1 0 1 0 0 |x x x X 117.578 Overrange
10250 1 0 O O O O O O O O 1|xx x X 100.097
10240 1 0 O O O O O O O O O |x x x X 100.000
i1j0 0 O O O O O O O O O 1|xx X X 0.097
0|0 0 0 0 0 0O 0 0O O O O Ofxx x X 0.000 Rated range
-1|1 1 1 1 1 1 1 1 1 1 1 1|x x x X 0.097
—-1024(1 1 0 0 0 0O 0 0O O O O O0O]xx x X 100.000
—-1025(1 0 1 1 1 1 1 1 1 1 1 1 |x x x X 100.097 Underrange
—1204|1 0 1 1 0 1 0 0 1 1 0 O0|xXx X X — 117.578
=< 1205|1 0 1 1 0 1 0 01 0 1 1 |x x X X 0 % Underflow
x=irrelevant

Table 11-20  Unipolar Output Ranges

Units Data Word Output Value Range
211 210 29 28 27 26 25 24 23 22 21 0|x x x «x in %
=1205|0 1 0 0 1 0 1 1 0 1 0 1 |x x x X 0% Overflow
1204| 0 1 0 0 1 0 1 1 0 1 0 0 |x X X X 117.578 Overrange
1025| 0 1 0 0 0 0O 0 0O O O O 1|x x x x =100.097
1024| 0 1 0 0 0 0 0O 0 0 0 0 O |x x x X 100.000
1|0 0 0 0 0 0O 0 0O 0O O O 1|x x x X 0.0971 Rated range
0|0 0 0 0 0 0O 0O 0 0 O O Ofx x x X 0.000
-1/1 1 1 1 1 1 1 1 1 1 1 1 |x X X X Restricted to
0.000 rated range
lower limit,
-1204/1 0 1 1 0 1 0 O 1 1 0 Ofx x X X 0 v o
<=- 1|2 00 51 1 0 1 0 0 1 0 1 1 |x x X X 0 % |U n d e
X = i r

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Table 11-21  Life-Zero Output Ranges
Units Data Word Output Value Range
211 210 29 98 o7 26 25 24 23 22 2l 20 in %
= 1205|0 1 0 0 1 0 1 1 0 1 0 1 0% Overflow
1204| 0 1 0 0 1 0 1 1 0 1 0 O 117.578 Overrange
1025| 0 1 0 0 0 0O 0 0 0O O o0 1 100.097
1024| 0 1 0 0 0 0 0O 0 0 0 O O 100.000
1(0 0 0 0 0 0O 0 O O O o0 o 0.097 Rated range
00 0 0 0 0 0O 0 0 O O O O 0.000
-1|1 1 1 1 1 1 1 1 1 1 1 1 0.097 Underrange
-256|1 1 1 1 0 0O 0 0 O O O O —25.000
—-257|1 1 1 0 1 1 1 1 1 1 1 1 Restricted to
~zsom | e
—-1204|1 0 1 1 0 1 0 0 1 1 0 O 0V or0mA
< -1205|1 0 1 1 0 1 0O 0 1 0 1 1 -25% Underflow
x=irrelevant

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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11.28 Analog Value Representation for Output Modules in S5 Number For-

mat
Thetables in this section contain the measurement representations for the
individual measurement ranges of the analog output modules. The table val
ues apply to all modules with the corresponding measurement ranges.
How to Read the The following tables contain the digitized analog values for the various mea
Measurement surement ranges.
Tables Since the binary representation of the analog values is always the same, the
following tables contain only the measurement ranges against the units.
Analog V alue The following tables show the analog value representation for output chan
Representation nels in various voltage ranges.
Voltage Range System Voltage Range
=10V Dec. [+10V
> 117.578 % >1204 ] 0.00V Overflow, no voltage and no cur-
rent
117.578 % 1204 11.76 V Overrange
1025
100 % 1024 10V
0.097 % 1 9.76 mV
0% 0 oV Rated range
-0.097 % -1 —-9.76 mV
—100 % —-1024 |-10V
— 1025 Underrange
—117.578 % —1204 |-11.76 V
>-117.578 % | >-1204|0.00 V Underflow, no voltage and no cur-
rent

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Voltage Range

1.5V

Current range
0...20 mA and
4..20 mA

System Voltage Range

Dec. 1.5V

> 117.578 % | 1205 oV Overflow, no voltage and no cur-
rent

117.578 % 1204 570V Overrange

1025
100 % 1024 5V
0.0976 % 1 1V + 3.9 mVv Rated range
0% 0 1V

-1 1V-39mV Underrange
-25% —-256 |*0V

- 257 oV Impossible;output value restricted
<-117.578 %| <-1205] 0V ooV

System Current Measurement Range

Dec. 0..20mA | 4..20mA

>117.578 % | >1204 | 0.00 mA 0.00 mA Overflow, no voltage
and no current

117.578 % | 1204 23.52 mA | 22.81 mA Overrange

1025
100 % 1024 20 mA 20 mA
0.0976 % 1 19.5uA 4mA+15.6uA | Rated range
0% 0 0 mA 4 mA
-0.0976 % |-1 0 mA Underrange
-25% — 256 0 mA 0 mA

- 257 0 mA 0 mA Impossible;

outputvalue restricted tg

-117.578 % |[-1204 |0 mA 0 mA 0mA
<-— <-1205] 0.00 mA 0.00 mA Underflow, no voltage
117.578% and no current

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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SC Analog Electronic Modules —
Technical Data

Contents of the
Chapter

Order Numbers

Section Topic Page
121 Analog Electronic Module 2 Al U 12-2
12.2 High Speed Analog Electronic Module 2 Al HS U 12-§
12.3 Analog Electronic Module 2 Al I (...123-1GB00-...) 12-14
12.4 Analog Electronic Module 2 Al | (...123-1GB10-...) 12-20
12.5 High-Speed Analog Electronic Module 2 Al HS | 12-26

(0/4—20 mA, 4-Wire Measuring Transducer)
12.6 High-Speed Analog Electronic Module 2 Al HS | 12-32
(4—20 mA, 2-Wire Measuring Transducer)
12.7 Analog Electronic Module 2 Al TC 12-38
12.8 Analog Electronic Module 1 Al RTD 12-44
12.9 Analog Electronic Module 1 AO U 12-50
12.10 Analog Electronic Module 1 AO | 12-54
Product Name Order Number

Analog Electronic Module 2 Al U

6ES7 123-1FB00-0ABO

High-Speed Analog Electronic Module 2 Al HS U

6ES7 123-1FB50-0AB0O

Analog Electronic Module 2 Al |

6ES7 123-1GB00-0ABO
6ES7 123-1GB10-0ABO

HighSpeed Analog Electronic Module 2 Al HS |
(0/4-20 mA, 4-Wire Measuring Transducer)

6ES7 123-1GB60-0AB0O

HighSpeed Analog Electronic Module 2 Al HS |
(4-20 mA, 2-Wire Measuring Transducer)

6ES7 123-1GB50-0AB0O

Analog Electronic Module 2 Al TC

6ES7 123-1JB00-0ABO

Analog Electronic Module 1 Al RTD

6ES7 123-1JA00-0ABO

Analog Electronic Module 1 AO U

6ES7 124-1FA00-0ABO

Analog Electronic Module 1 AO |

6ES7 124-1GA00-0ABO

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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12.1 Analog Electronic Module 2 Al U

Order Number

Characteristics

Front Elevation/
Side Elevation

12-2

6ES7 123-1FB00-0ABO

The 2 Al U analog electronic module is an analog input module with the fol
lowing characteristics:

2 inputs for voltage measurement
Input rangest 10V and 1...5v
13/12-bit resolution

Input range selection

Isolated from the SC bus

Permissible common-mode voltage of AW 2g

The figure below shows the front elevation and the side elevation of the input
module.

The block diagram is shown on the front of the input module. In the eperat
ing state, the block diagram is covered by the labeling strip.

Front elevation Side elevation

T © SIEMENS ©
STMATIC SC
oEST123-1FB00-0ABO

ST

88 The used terminals are shaded gray.

ALAZ  giot 1 is shown.
A3 A4

Figure 12-1 Front and Side Elevations of the 2 Al U Analog Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Block Diagram

Figure12-2 shows the block diagram of th&l2U analog electronic module.

SC bus <

ADC
Isolation
Logic
and
interface
circuit
Internal
supply

M1+

MG
RO

M1-

L+

Figure 12-2 Block Diagram of the 2 Al U Analog Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Parameters The2Al U electronic module uses the following parameters:
Table 12-1 Static Parameters of the 2 Al U Electronic Module
Parameters Value Range Default Parameters Scope
Measurement type deactivated Channel
\oltage \oltage
Measurement range (volty £ 10V + 10V Channel
age) 1..5V
Interferencdrequencysup | 50 Hz (integration time 6Q 50 Hz Module
pression ms)
60 Hz (integration time 50
ms)
Smoothing None None Channel
Weak
Medium
Strong
Format SIMATIC S7 SIMATIC S7 Channel
SIMATIC S5

Default Parameters

12-4

If you have not set the parameters of tii¢ & electronic module using the
specified software (see Chapter 4), the default settings apply to both input
channels after a restart (segble 12-1).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Time Response of The smoothing is adjustable in 4 steps. Smoothing factor k multiplied by the
the Digital cycle time of the electronic module corresponds to the time constant of the
First-Order smoothing filter

Low-Pass Filter Smoothing factor: k:

None 1
Weak 8
Medium 64
Strong 128

Calculation of the You can calculate the time response for any jump of the input value x and the
Time Response smoothing factor k by using the following formula:

X+t k=Dypa
Yn: = k

Vn= value passed to the system in the current cycle n

Jump Response Figure12-3 shows the jump response for various smoothing factors, depend
ing on the number of module cycles.

’ ~
0.63L/s/
e

0.5

Jump Response

0 100 200 300 400

Module cycles

Figure 12-3 Jump response

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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SC Analog Electronic Modules — Technical Data

Technical Data

Thetechnical data of the 2 Al U electronic module is listed below

Dimensions and Weight

Interference Suppression, Limits of Error

Dimensions W >H x D (mm) 10x64x51

Weight approx. 20 g
Module-Specific Data

Number of inputs 2

Line length

® Shielded max. 200 m

Protectionof the electronic mod external protective

ule against surge stress device in the power|

to IEC801-5 supply and signal
lines required

Number of times the electronic
module can be plugged into a

TB 16 SC max. 20

Voltages, Currents, Potentials

Rated supply voltage of the elec-
tronics L+ DC 24V

* Reversed polarity protectionyes

Galvanic isolation
® Between channels and SC

bus no
* Betweenchannels angdower

supply of electronics no
® Between channels no

Permissible potential difference
® Between inputs and
ground (\em)
Power input
* From supply voltage L+

DC 2 V/ AC 2 Vg

max. 30 mA

Power loss of the module typ. 0.6 W

Interference voltage suppression
for f=n x (f1+ 1%)
(f1=interference frequency;
n=1.2...)
¢ Common-mode interference>90 dB
® Series-mode interference
(peak value of interference <
rated value of input range) >70 dB

Crosstalk between inputs
* at 50 Hz/60 Hz

Operational limit (in entire tem-
perature range, relative to rated

>50 dB

input range) + 1.0%

Basic error limit (operational

limit at 25'C, relative to rated in

put range) + 0.7%

Temperature error (relative to

rated input range) + 0.01%/K

Linearity error (relative to rated

input range) + 0.05%

Repeatability in settled state at

25°C, (relative to rated input

range) + 0.1%
Statuses, Interrupts, Diagnostics

Interrupts none

Diagnostic functions

* Fault display on module no

* Readablgiagnostidunction no

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Analog value formation

Sensor Selection Data

Measurement principle integrative

Integration and conversion time/
resolution per channel

® Parameterized yes
® Integration time in ms 60 50
* Conversion time in ms 65 55

® Resolution (incl. overrange/
representation in two’s com-
plement)

— S7 format/S5 format
+10 V/13 bits
1...5 V/12 bits
* Interferencevoltagesuppres

sion for interference fre-
quency fl in Hz 50 60

Input ranges (rated values)/inputt 10 V/100k2

resistance 1...5 V/100K2
Permitted input voltage max.20 V perma-
For voltage input nent;

75V formax.1s
(pulse duty factor
1:20)

(destruction limit)

Connection of sensors

* For voltage measurement possible
Characteristicurve linearization no
Temperature compensation no

Smoothing of measured values yes; set by parame-
ters in 4 steps by
digital filtering

Step Time constant
None 1x cycle time

Weak 8x cycle time
Medium 64x cycle time
Strong 128x cycle time

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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SC Analog Electronic Modules — Technical Data

12.2 High-Speed Analog Electronic Module 2 Al HS U

Order Number 6ES7123-1FB50-0AB0O

Characteristics The 2Al HS U high-speed analog electronic module is an analog input mod
ule with the following characteristics:

e 2 inputs for voltage measurement
e Input rangest 10V

e 12-bit resolution

¢ |solated from the SC bus

e Permissible common-mode voltage of AW 2s

Front Elevation/ The figure below shows the front elevation and the side elevation of the two-
Side Elevation channel input module.

The circuit shematic is shown on the front elevation of the input module. In
its operative state the circuit schematic is covered by the labeling strip.

Front elevation Side elevation
2 Al
HS U
] © SIEMENS °
SIMATIC SC

6ES7123-1FB50-0AB0O

ST

OO | The used terminals are shaded gray.
o0

ALAZ  giot 1 is shown.
A3 A4

Figure 12-4 Fronand Side Elevations of theA2 HS U High Speed Analog Electronic
Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Block Diagram

Figure12-5 shows the block diagram of th&l2HS U high speed analog

electronic module.

SC bus <

ADC
Isolation
Logic
and
interface
circuit
Internal
supply

MO+
M1+

v D
O

M1-

L+

Figure 12-5 Block Diagram of the 2 Al HS U High-Speed Analog Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Parameters The2 Al HS U electronic module uses the following parameters:

Table 12-2 Static Parameters of the 2 Al HS U HighSpeed Electronic Module

Parameters Value Range Default Parameters Scope

Measurement type Deactivated Channel
\oltage \oltage

Measurement range (volt{ £ 10 V + 10V Channel

age)

Smoothing None None Channel
Weak
Medium
Strong

Format SIMATIC S7 SIMATIC S7 Channel
SIMATIC S5

Default Parameters If you have not set the parameters of tid¢ BIS U electronic module using
the specified software (Chapter 4), the default settings of all parameters apply
to both input channels after a restart (sabld 12-2).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
12-10 EWA 4NEB 780 6009-02¢



SC Analog Electronic Modules — Technical Data

Time Response of The smoothing is adjustable in 4 steps. Smoothing factor k multiplied by the
the Digital cycle time of the electronic module corresponds to the time constant of the
First-Order smoothing filter

Low-Pass Filter Smoothing factor: k:

None 1
Weak 8
Medium 64
Strong 128

Calculation of the You can calculate the time response for any jump of the input value x and the
Time Response smoothing factor k by using the following formula:

_ X *+ (k=1)yng
Yn: = k

Vn= value passed to the system in the current cycle n

Jump Response Figure12-3 shows the jump response for various smoothing factors, depend
ing on the number of module cycles.

1 1 _— —
/’ — i
) o
(] / /
] 0.63<//
% 0.5 -
s )/
Q.
=/
= / J/
0 100 200 300 400
k=8 Module cycles
—-— k=64
— — k=128

Figure 12-6 Jump response

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Technical Data
below.

Thetechnical data of the & HS U high speed electronic module is listed

Dimensions and Weight

Interference Suppression, Limits of Error

Dimensions W>H X D (mm) 10x 64x 51

Weight approx. 20 g
Module-Specific Data

Number of inputs 2

Line length

* Shielded max. 200 m

Protectionof the electronic mod external protective

ule against surge stress device in the power

to IEC801-5 supply and signal
lines required

Number of times the electronic
module can be plugged into a max. 20
TB 16IM-SC

Voltages, Currents, Potentials

Rated supply voltage of the elec-
tronics L+ DC 24V

* Reversed polarity protectionyes

Galvanic isolation
* Between channels and SC

bus no
* Betweenchannels angower

supply of electronics no
* Between channels no

Permissible potential difference
® Between inputs and
ground (\cwm )
Power input
* From supply voltage L+

DC 2 V/ AC 2 Vs

max. 30 mA

Power loss of the module typ. 0.6 W

Interference voltage suppression

for f=n x (f1+1%)

(f1=interference frequency;

n=1,2...)

® Common-mode interference>50 dB

® Series-mode interference
(peak value of interference <

rated value of input range) >70 dB (with
smoothing factor k
=128)
Crosstalk between inputs
>50 dB

® at50 Hz/60 Hz

Operational limit (in entire tem-
perature range, relative to rated

input range) + 1.0%
Basic error limit (operational

limit at 25'C, relative to rated in

put range) + 0.7%
Repeatability in settled state at

25°C, (relative to rated input

range) + 0.1%
Temperature error (relative to

rated input range) + 0.01%/K
Linearity error (relative to rated

input range) + 0.05%

Statuses, Interrupts, Diagnostics

Interrupts none
Diagnostic functions
* Fault display on module

¢ Readablaliagnostidunction MO

no

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device

12-12
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Analog value formation

Sensor Selection Data

Measurement principle instantaneous value

encoding
Conversion time/resolution per
channel
* Parameterized no
* Time constant of the input
filter in pus 300 £ 20 %
* Conversion time in ms 2

Resolution (incl. overrange/
representation in two’s com-
plement)

— S7 format/S5 format
+10 V/12 bits incl. sign

A

Input ranges (rated values)/input: 10 V/approx.

resistance 100kQ2
Permitted input voltage maxt.20 V perma-
nent;

For voltage input

(destruction limit) 75V formax. 1s

(pulse duty factor
1:20)
Connection of sensors
* For voltage measurement possible
Characteristicurve linearization no
Temperature compensation no

Smoothing of measured values yes; set by parame-
ters in 4 steps by
digital filtering

Step Time constant
None 1x cycle time
Weak 8x cycle time

Medium 64x cycle time
Strong 128x cycle time

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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12.3 Analog Electronic Module 2 Al 1 (...123-1GB00...)

Order Number

Characteristics

Front Elevation/
Side Elevation

12-14

6ES7 123-1GB00-0ABO

The 2 Al | analog electronic module is an analog input module with the fol
lowing characteristics:

2 inputs for current measurement

Input rangest 20 mA and 4...20 mA

13/12-bit resolution

Input range selection

Isolation from the SC bus

Permissible common-mode voltage of AW 2g

The figure below shows the front elevation and the side elevation of the two-
channel input module.

The circuit shematic is shown on the front elevation of the input module. In
its operative state the circuit schematic is covered by the labeling strip.

Front elevation Side elevation

O)9)
O]9

Al1A2
A3A4

© SIEMENS ©
SIMATIC SC
oEST123-16B00-0AB0

ST

The used terminals are shaded gray.

Slot 1 is shown.

Figure 12-7 Front and Side Elevations of the 2 Al | Analog Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Block Diagram

Figure12-8 shows the block diagram of thAl2 analog electronic module.

SC bus <

Galvanic
isolation

Logic
and
interface
circuit

Internal
supply

MO+

MO-——

M1-

L+

Figure 12-8 Block Diagram of the 2 Al | Analog Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Parameters The 2 Al | electronic module uses the following parameters:

Table 12-3 Static Parameters of the 2 Al | Electronic Module

Parameter Value Range Default Parameters Scope
Measurement type Deactivated Channel
Current (4-wire measuring Current (4-wire measuring
transducer) transducer)
Measurementange (4-wire| 4...20 mA 4..20 mA Channel
measuring transducer) | 4+ 20 mA
Interferencerequencysup | 50 Hz (integration time 60 50 Hz Module
pression ms)
60 Hz (integration time 50
ms)
Smoothing None None Channel
Weak
Medium
Strong
Format SIMATIC S7 SIMATIC S7 Channel
SIMATIC S5

Default Parameters If you have not set the parameters of tiAd Pelectronic module using the
specified software (see Chapter 4), the default settings apply to both input
channels after a restart (sesble 12-3).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
12-16 EWA 4NEB 780 6009-02¢
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Time Response of
the Digital
First-Order
Low-Pass Filter

Calculation of the
Time Response

Jump Response

The smoothing is adjustable in 4 steps. Smoothing factor k multiplied by the

cycle time of the electronic module corresponds to the time constant of the

smoothing filter

Smoothing factor: k:

None 1
Weak 8
Medium 64

Strong 128

You can calculate the time response for any jump of the input value x and the

smoothing factor k by using the following formula:

_Xn + k=1yna

Yn:

k

V= value passed to system in cycle n

Figure12-9 shows the jump response for various smoothing factors, depend

ing on the number of module cycles.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Figure 12-9 Jump Response
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Technical Data

Thetechnical data of the &l | electronic module is listed below

Dimensions and Weight

Interference Suppression, Limits of Error

Dimensions W >H x D (mm) 10x64x51

Weight approx. 20 g
Module-Specific Data

Number of inputs 2

Line length

® Shielded max. 200 m

Protectionof the electronic mod external protective

ule against surge stress device in the power|

to IEC801-5 supply and signal
lines required

Number of times the electronic
module can be plugged into a

TB 16 SC max. 20

Voltages, Currents, Potentials

Rated supply voltage of the elec-
tronics L+ DC 24V

* Reversed polarity protectionyes

Galvanic isolation
® Between channels and SC

bus no
* Betweenchannels angdower

supply of electronics no
® Between channels no

Permissible potential difference
® Between inputs and
ground (\em)
Power input
* From supply voltage L+

DC 2 V/ AC 2 Vg

max. 30 mA

Power loss of the module typ. 0.6 W

Interference voltage suppression
for f=n x (f1+ 1%)
(f1=interference frequency;
n=1.2...)
¢ Common-mode interference>90 dB
® Series-mode interference
(peak value of interference <
rated value of input range) >70 dB

Crosstalk between inputs
* at 50 Hz/60 Hz

Operational limit (in entire tem-
perature range, relative to rated

>50 dB

input range) + 1.0%

Basic error limit (operational

limit at 25'C, relative to rated in

put range) + 0.8%

Temperature error (relative to

rated input range) + 0.01%/K

Linearity error (relative to rated

input range) + 0.05%

Repeatability in settled state at

25°C, (relative to rated input

range) + 0.1%
Statuses, Interrupts, Diagnostics

Interrupts none

Diagnostic functions

* Fault display on module no

* Readablgiagnostidunction no

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Analog value formation

Sensor Selection Data

Measurement principle integrative

Integration and conversion time/
resolution per channel

® Parameterized yes
® Integration time in ms 50 60
* Conversion time in ms 55 65

* Resolution (incl. overrange/
representation in two’s com-

plement)
— £20mA 13 hits
— 4..20mA 12 bits

Input ranges (rated values)/input: 20 mA/50 Q
resistance 4...20 mA/50 Q

Permissible input current
For current input

(destruction limit) 40 mA, permanent

Connection of sensors
* For voltage measurement

— As 2-wire measuring possible; with exter

transducer nal measuring trans
ducer feed
— As 4-wire measuring possible

transducer

Characteristicurve linearization no
Temperature compensation no

Smoothing of measured values yes; set by parame-
ters in 4 steps by
digital filtering

Step Time constant
None 1x cycle time
Weak 8x cycle time

Medium  64x cycle time
Strong 128x cycle time

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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12.4 Analog Electronic Module 2 Al | (...123-1GB10-...)

Order Number

Characteristics

Front Elevation/
Side Elevation

12-20

6ES7 123-1GB10-0ABO

The 2 Al | analog electronic module is an analog input module with the fol
lowing characteristics:

2 inputs for current measurement

Input rangest 20 mA and 4...20 mA

13/12-bit resolution

Basic errort 0.1 %; operating errar 0.3 %

Input range selection

Isolation from the SC bus

Permissible common-mode voltage of AW 2g

The figure below shows the front elevation and the side elevation of the two-
channel input module.

The circuit shematic is shown on the front elevation of the input module. In
its operative state the circuit schematic is covered by the labeling strip.

Front elevation Side elevation

O)9)
O]9

A1A2
A3A4

© SIEMENS ©
SIMATIC SC
oEST123-16B10-0AB0

ST

The used terminals are shaded gray.

Slot 1 is shown

Figure 12-10 Front and Side Elevations of the 2 Al | Analog Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Block Diagram

Figure12-8 shows the block diagram of thAl2 analog electronic module.

SC bus <

Galvanic
isolation

Logic
and
interface
circuit

Internal
supply

MO+

MO-——

M1-

L+

Figure 12-11 Block Diagram of the 2 Al | Analog Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Parameters The 2 Al | electronic module uses the following parameters:
Table 12-4 Static Parameters of the 2 Al | Electronic Module
Parameter Value Range Default Parameters Scope
Measurement type Deactivated Channel
Current (4-wire measuring Current (4-wire measuring
transducer) transducer)
Measurementange (4-wire| 4...20 mA 4..20 mA Channel
measuring transducer) | 4+ 20 mA
Interferencerequencysup | 50 Hz (integration time | 50 Hz Module
pression 60 ms)
60 Hz (integration time
50 ms)
Smoothing None None Channel
Weak
Medium
Strong
Format SIMATIC S7 SIMATIC S7 Channel
SIMATIC S5

Default Parameters

12-22

If you have not set the parameters of tld¢ Pelectronic module using the
specified software (see Chapter 4), the default settings apply to both input

channels after a restart

(seable 12-3).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Time Response of
the Digital
First-Order
Low-Pass Filter

Calculation of the
Time Response

Jump Response

The smoothing is adjustable in 4 steps. Smoothing factor k multiplied by the

cycle time of the electronic module corresponds to the time constant of the

smoothing filter

Smoothing factor: k:

None 1
Weak 8
Medium 64

Strong 128

You can calculate the time response for any jump of the input value x and the

smoothing factor k by using the following formula:

_Xn + k=1yna

Yn:

k

V= value passed to system in cycle n

Figure12-9 shows the jump response for various smoothing factors, depend

ing on the number of module cycles.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Figure 12-12 Jump Response
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Technical Data

Thetechnical data of the &l | electronic module is listed below

Dimensions and Weight

Interference Suppression, Limits of Error

Dimensions W >H x D (mm) 10x64x51

Weight approx. 20 g
Module-Specific Data

Number of inputs 2

Line length

® Shielded max. 200 m

Protectionof the electronic mod external protective

ule against surge stress device in the power|

to IEC801-5 supply and signal
lines required

Number of times the electronic
module can be plugged into a

TB 16 SC max. 20

Voltages, Currents, Potentials

Rated supply voltage of the elec-
tronics L+ DC 24V

* Reversed polarity protectionyes

Galvanic isolation
® Between channels and SC

bus no
* Betweenchannels angdower

supply of electronics no
® Between channels no

Permissible potential difference
® Between inputs and
ground (\em)
Power input
* From supply voltage L+

DC 2 V/ AC 2 Vg

max. 30 mA

Power loss of the module typ. 0.6 W

Interference voltage suppression
for f=n x (f1+ 1%)
(f1=interference frequency;
n=1.2...)
¢ Common-mode interference>90 dB
® Series-mode interference
(peak value of interference <
rated value of input range) >70 dB

Crosstalk between inputs
* at 50 Hz/60 Hz

Operational limit (in entire tem-
perature range, relative to rated

>50 dB

input range) + 0.3%

Basic error limit (operational

limit at 25'C, relative to rated in

put range) + 0.1%

Temperature error (relative to

rated input range) + 0.01%/K

Linearity error (relative to rated

input range) + 0.05%

Repeatability in settled state at

25°C, (relative to rated input

range) + 0.06%
Statuses, Interrupts, Diagnostics

Interrupts none

Diagnostic functions

* Fault display on module no

* Readablgiagnostidunction no

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Analog value formation

Sensor Selection Data

Measurement principle integrative

Integration and conversion time/
resolution per channel

® Parameterized yes
® Integration time in ms 50 60
* Conversion time in ms 55 65

* Resolution (incl. overrange/
representation in two’s com-

plement)
— £20mA 13 hits
— 4..20mA 12 bits

Input ranges (rated values)/input: 20 mA/50 Q
resistance 4...20 mA/50 Q

Permissible input current
For current input

(destruction limit) 40 mA, permanent

Connection of sensors
* For voltage measurement

— As 2-wire measuring possible; with exter

transducer nal measuring trans
ducer feed
— As 4-wire measuring possible

transducer

Characteristicurve linearization no
Temperature compensation no

Smoothing of measured values yes; set by parame-
ters in 4 steps by
digital filtering

Step Time constant
None 1x cycle time
Weak 8x cycle time

Medium 64x cycle time
Strong  128x cycle time

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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12.5 High-Speed Analog Electronic Module 2 Al HS | (0/4-20 mA, 4-Wire
Measuring Transducer)

Order Number 6ES7 123-1GB60-0AB0O

Characteristics The2 Al HS | high-speed analog electronic module is an analog input mod
ule with the following characteristics:

e 2 inputs for current measurement
¢ Inputranges 0/4...20 mA

e 12 bit resolution

¢ Input range selection

¢ Isolation from the SC bus

¢ Permissible common-mode voltage AV gg

Front Elevation/ The figure below shows the front elevation and the side elevation of the two-
Side Elevation channel input module.

The circuit shematic is shown on the front elevation of the input module. In
its operative state the circuit schematic is covered by the labeling strip.

Front elevation Side elevation
2 Al
Hs |
— ©  SIEMENS °©
SIMATIC SC

6ES7123-1GB60-0AB0O

ST

—

88 The used terminals are shaded gray.
A1A2 .

A3AL Slot 1 is shown.

Figure 12-13 Front and Side Elevations of the 2 Al HS | High-Speed Analog
Electronic Module (0/4-20mA, 4-Wire Measuring Transducer)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Block Diagram Figure12-14 shows the block diagram of thAIZHS | high-speed analog
electronic module (0/4-20mA, 4-wire measuring transducer).

ADC — — D

3 MO——

) 2 M1+
Galvanic - D ZA>
isolation — 4 M1-—
Logic

and
SC bus <,l: interface
circuit

L+

Internal
supply

Figure 12-14 BlockDiagram of the 21 HS | High-Speed Analoglectronic Module (0/4-20mA, 4-W¢ Measuring
Transducer)

Note

Thecurrent limitation applies to both measuring transducers of the 2 Al HS |
analog electronic module.

If a short circuit occurs at one measuring transducer and thus activates cur
rent limitation, the second measuring transducer does not indicate a valid
value.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Parameters The 2 Al HS | electronic module uses the following parameters:
Table 12-5 Static Parameters of the 2 Al HS | Electronic Module
Parameter Value Range Default Parameters Scope
Measurement type Deactivated Channel
Current (4-wire measuring Current (4-wire measuring
transducer) transducer)
Measurementange (4-wire| 4...20 mA 4..20 mA Channel
measuring transducer) | 4 20 mA
Smoothing None None Channel
Weak
Medium
Strong
Format SIMATIC S7 SIMATIC S7 Channel
SIMATIC S5

Default Parameters

12-28

If you have not set the parameters of tii¢ BIS | electronic module using

the specified software (see Chapter 4), the default settings of all parameters

apply to both input channels after a restart (sddel12-3).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Time Response of
the Digital
First-Order
Low-Pass Filter

Calculation of the
Time Response

Jump Response

The smoothing is adjustable in 4 steps. Smoothing factor k multiplied by the
cycle time of the electronic module corresponds to the time constant of the
smoothing filter

Smoothing factor: k:

None 1
Weak 8
Medium 64
Strong 128

You can calculate the time response for any jump of the input value x and the
smoothing factor k by using the following formula:

_ X *+ (k=1)yng
Yn: = k

Vn= value passed to system in current cycle n

Figure12-9 shows the jump response for various smoothing factors, depend
ing on the number of module cycles.
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Figure 12-15 Jump Response

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Technical Data

Thetechnical data of the&l HS | electronic module is listed below

Dimensions and Weight

Interference Suppression, Limits of Error

Dimensions W >H x D (mm) 10x64x51

Weight approx. 20 g
Module-Specific Data

Number of inputs 2

Line length

® Shielded max. 200 m

Protectionof the electronic mod external protective

ule against surge stress device in the power|

to IEC801-5 supply and signal
lines required

Number of times the electronic
module can be plugged into a

TB 16IM-SC max. 20

Voltages, Currents, Potentials

Rated supply voltage of the elec-
tronics L+ DC 24V

* Reversed polarity protectionyes

Galvanic isolation

® Between channels and SC
bus no

* Betweenchannels angower no
supply of electronics

® Between channels no
Permissible potential difference
® Between inputs and

ground (\ewm )
Power input
* From supply voltage L+

DC 2 V/ AC 2 Vg

max. 30 mA

Power loss of the module typ. 0.6 W

Interference voltage suppression

for f=n x (f1+ 1%)

(f1=interference frequency;

n=1.2...)

* Common-mode interference>50 dB

® Series-mode interference
(peak value of interference <

rated value of input range) >70 dB (with
smoothing factor k
=128)
Crosstalk between inputs
>50dB

* at 50 Hz/60 Hz

Operational limit (in entire tem-
perature range, relative to rated

input range) + 1.0%
Basic error limit (operational
limit at 25'C, relative to rated in
put range) + 0.7%
Temperature error (relative to
rated input) + 0.01%/K
Linearity error (relative to rated
input range) + 0.05%
Repeatability in settled state at
25°C, (relative to rated input
range) + 0.1%

Statuses, Interrupts, Diagnostics
Interrupts none
Diagnostic functions

no

* Fault display on module
¢ Readablaiagnostidunction MO

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Temperature compensation
Smoothing of measured values

Step
None
Weak
Medium
Strong

Analog value formation Sensor Selection Data
Measurement principle Instantaneous value | Input ranges (rated values)/inputt 20 mA/approx.
encoding resistance 50Q
Conversion time/resolution per goéo mA/approx.
channel
* Parameterized no ) ) 35 mA. permanent:
. . Permitted input current ' P '
* Time constant of the input typ. 1 ms For current input 150mA for max. 1s;
filter (destruction limit) (pulse duty factor
* Conversion time in ms 1 1:20)
® Resolution (incl. overrange/ Connection of sensors
representation in two's com- * For current measurement
plement) o ) — As 4-wire measuring  possible
- 20 mA 12 bits incl. sign transducer
- 4..20mA 11 bits
Characteristicurve linearization no

no

yes; set by parame-
ters in 4 steps by
digital filtering

Time constant
1x cycle time
8x cycle time
64x cycle time
128x cycle time

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02c
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12.6 High-Speed Analog Electronic Module 2 Al HS |
(4-20 mA, 2-Wire Measuring Transducer)

Order Number 6ES7 123-1GB50-0AB0O

Characteristics The2 Al HS | high-speed analog electronic module is an analog input mod
ule with the following characteristics:

2 inputs for current measurement

Input ranges 4...20 mA

12 bit resolution

Short circuit-proof supply of the measuring transducers
Isolation from the SC bus

Common-mode voltage irrelevant

Front Elevation/ The figure below shows the front elevation and the side elevation of the two-
Side Elevation channel input module.

The circuit shematic is shown on the front elevation of the input module. In
its operative state the circuit schematic is covered by the labeling strip.

Front elevation Side elevation

2 Al
HS |

A

© SIEMENS ©

SIMATIC SC
6ES7123-1GB50-0AB0

| ST

o0
o0

A1A2
A3 A4

The used terminals are shaded gray.

Slot 1 is shown.

Figure 12-16 Front and Side Elevations of the 2 Al HS | High-Speed Analog
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Block Diagram Figure12-17 shows the block diagram of thAIZHS | high-speed analog
electronic module (4-20mA, 2-wire measuring transducer).

1 MO+
el ([
N 3 MO-

=l
-

Galvanic o
isolation Ly 4 M1-
Logic
and
SC bus <:: interface
circuit Current
limitation
L+
Internal
supply
M

Figure 12-17 Block Diagram of the 2 Al HS | High-Speed Analog Electronic Module (4-20mA, 2-Wire Measuring
Transducer)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Parameters The2 Al HS | high-speed electronic module (4-20mA, 2-wire measuring
transducer) uses the following parameters:

Table 12-6 Static Parameters of the 2 Al HS | Electronic Module (4—20mA, 2-Wire Measuring Transducer)

Parameter Value Range Default Parameters Scope

Measurement type Deactivated Channel
Current (2-wire measuring Current (2-wire measuring
transducer) transducer)

Measurementange (4-wire| 4...20 mA 4..20 mA Channel

measuring transducer)

Smoothing None None Channel
Weak
Medium
Strong

Format SIMATIC S7 SIMATIC S7 Channel
SIMATIC S5

Defaultparameter If you have not set the parameters of tid¢ BS | high-speed electronic

module (4—20mA, 2-wire measuring transducer) using the specified software
(see Chapteri 4), the default settings for all parameters apply to both input
channels after a restart (sesble 12-6).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Time Response of The smoothing is adjustable in 4 steps. Smoothing factor k multiplied by the
the Digital cycle time of the electronic module corresponds to the time constant of the
First-Order smoothing filter

Low-Pass Filter Smoothing factor: k:

None 1
Weak 8
Medium 64
Strong 128

Calculation of the You can calculate the time response for any jump of the input value x and the
Time Response smoothing factor k by using the following formula:

_ X *+ (k=1)yng
Yn: = k

Vn= value passed to the system in the current cycle n

Jump Response Figure12-18 shows the jump response for various smoothing factors, depend
ing on the number of module cycles.

1 P —d—:_“/_ —
// - —
(] / /
] 0.63<//
2 e
é 0.5 /
Q.
2 v
3 / /
0 100 200 300 400
k=8 Module cycles
— — k=64
— — k=128

Figure 12-18 Jump response

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Technical Data Thetechnical data of the& HS | high-speed electronic module (4—20mA,
2-wire measuring transducer) is listed below
Dimensions and Weight Interference Suppression, Limits of Error
Dimensions W>H X D (mm) 10x 64x 51 Interference voltage suppression
. for f=n x (f1+1%)
Weight approx. 20 .
9 i 9 (f1=interference frequency;
Module-Specific Data n=1,2...)
Number of inputs 2 e Common-mode interference>50 dB
Line length ® Series-mode interference  >70 dB (with
e Shielded max. 200 m (peak value of interference <smoothing factor k
' rated value of input range) = 128)
Protectionof the electronic mod external protective )
ule against surge stress device in the power Crosstalk between inputs
to IEC801-5 supply and signal | |® at50 Hz/60 Hz >50 dB
lines required Operational limit (in entire tem-
Number of times the electronic perature range, relative to rated
module can be plugged into a input range) + 1,0%
TB 16IM-SC max. 20 Basic error limit (operational
Vo|tages, Currents, Potentials limit at 25’(:, relative to rated in
ut range + 0.7%
Rated supply voltage of the elec- P ge) ) °
tronics L+ DC 24V Temperature error (relative to
I 0,
* Reversed polarity protectionyes rated input range) + 0.01%/K
Linearity error (relative to rated
i 0,
Galvanic isolation input range) + 0.05%
e Between channels and SC Repeatability in settled state at
bus no 25°C, (relative to rated input
range) + 0.1%
* Betweenchannels angower y :
supply of electronics no Statuses, Interrupts, Diagnostics
® Between channels no Interrupts none
Permissible potential difference Diagnostic functions
* Between inputs and ¢ Fault display on module no
ground (\em ) DC2V/IAC2Vss ||e Readablaliagnostidunction MO
Power input

* From supply voltage L+ max. 30 mA
Power loss of the module typ. 0.6 W

Sustained short-circuit current to 100mA
from MO+/ M1+ against M

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Analog value formation

Sensor Selection Data

Measurement principle instantaneous value

encoding
Conversion time/resolution per
channel
* Parameterized no
* Time constant of the input
filter typ. 1 ms
® Conversion time in ms 1
® Resolution (incl. overrange/
representation in two’s com-
plement)
- 4..20mA 12 bits

A

Input ranges (rated values)/input...20 mA/approx.
resistance 50Q

Permitted input current
For current input
(destruction limit)

35 mA, permanent;
150mA for max. 1s;
(pulse duty factor

1:20)
Connection of sensors
* For current measurement
— As 2-wire measuring possible

transducer

Load of the 2-wire mea- up to 7502
suring transducer

Characteristicurve linearization no

Temperature compensation  no

Smoothing of measured values yes; set by parame-
ters in 4 steps by
digital filtering

Step Time constant
None 1x cycle time
Weak 8x cycle time

Medium  64x cycle time
Strong 128x cycle time

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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12.7 Analog Electronic Module 2 Al TC

Order Number

Characteristics

Front Elevation/
Side Elevation

12-38

6ES7 123-1JB00-0ABO

The2Al TC analog electronic module is an analog input module with the
following characteristics:

2 inputs for thermocouples or voltage measurement

Input ranges for thermocouples of type R, J or K or voltage measure

ment +£80 mV

0.1°C/digit or 14-bit resolution

Input range selection

Linearization of sensor characteristic curves

Isolation from the SC bus

Permissible common-mode voltage of AW 2g

The figure below shows the front elevation and the side elevation of the input
module.

The block diagram is shown on the front of the input module. In the eperat
ing state, the block diagram is covered by the labeling strip.

Front elevation Side elevation

2 Al
TC

A

o=
=

0OV

LED Channel 1
LED Channel 2

o0

o0

A1A2
A3 A4

© SIEMENS ©
STMATIC SC
oEST123-1JB00-0ABO

S T TIT e

The used terminals are shaded gray.

Slot 1 is shown.

Figure 12-19 Front and Side Elevations of the 2 Al TC Analog Electronic Module
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Block Diagram

Figure12-20 shows the block diagram of thAIZTC analog electronic med

ule
MO+
ADC - >
MO -
i M1+
Galvanic -
isolation M1—
Logic
and
SC bus <:: interfacel
circuit
e
Internal
supply
i y

1T

Figure 12-20 Block Diagram of the 2 Al TC Analog Electronic Module
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Parameters

The2Al TC electronic module uses the following parameters:

Table 12-7 Static Parameters of the 2 Al TC Electronic Module

Parameter Value Range Default Parameters Wirkungsbereich
Measurement type Deactivated Channel
\oltage \oltage
Measurement range (volt{ £ 80 mV + 80 mV Channel
age)
Thermocouple with linea-| Type R Type K Channel
rization Type J
Type K
Interferencerequencysup | 50 Hz (integration time 6Q 50 Hz Module
pression ms)
60 Hz (integration time 50
ms)
Smoothing None None Channel
Weak
Medium
Strong
Reference junction None Module
Dynamicreferencaemper
ature on the Al RTD elec-
tronic module at slot A
Dynamicreferenceemper
ature
Format SIMATIC S7 SIMATIC S7 Module
SIMATIC S5

Table 12-8 Dynamic Parameters of the 2 Al TC Electronic Module

Parameter

SIMATIC S7 Value Range SIMATIC S5 Value Range

Referencaemperature in 0.09C In 0.0’C - 14500... + 15500 In 0.05C - 2900... + 3100*

Default Parameters

12-40

*The following applies to the SIMATIC S5 value range:

Bit 15‘14‘ ‘ ‘ ‘ ‘8 ‘7 ‘6 ‘5 ‘4 ‘3 2
Reference temperature 0 |0

If you have not set the parameters of tii¢ ZC electronic module using the
specified software (see Chapter 4), the default settings apply to both input
channels after a restart (segble 12-7).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Time Response of
the Digital
First-Order
Low-Pass Filter

Calculation of the
Time Response

Jump Response

The smoothing is adjustable in 4 steps. Smoothing factor k multiplied by the
cycle time of the electronic module corresponds to the time constant of the
smoothing filter

Smoothing factor: k:

None 1
Weak 8
Medium 64
Strong 128

You can calculate the time response for any jump of the input value x and the
smoothing factor k by using the following formula:

. _ X+ (k=)yp
Yn: = k

Vn= value passed to system in cycle n

Figure12-21 shows the jump response for various smoothing factors, depend
ing on the number of module cycles.

’ ~
0.63L/s/
e

0.5

Jump Response

0 100 200 300 400
Module cycles

— — k=64
— — k=128

Figure 12-21 Jump Response

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Technical Data

Thetechnical data of the &l TC electronic module is listed below

Dimensions and Weight

Interference Suppression, Limits of Error

Dimensions W >H x D (mm) 10x64x51

Weight approx. 20 g
Module-Specific Data

Number of inputs 2

Line length

® Shielded max. 50 m

Protectionof the electronic mod external protective

ule against surge stress device in the power|

to IEC801-5 supply and signal
lines required

Number of times the electronic
module can be plugged into a

TB 16 SC max. 20

Voltages, Currents, Potentials

Rated supply voltage of the elec-
tronics L+ DC 24V

* Reversed polarity protectionyes

Galvanic isolation
® Between channels and SC

bus no
* Betweenchannels angdower

supply of electronics no
® Between channels no

Permissible potential difference
® Between inputs and
ground (\ewm )
Power input
* From supply voltage L+

DC 2 V/ AC 2 Vg

max. 30 mA

Power loss of the module typ. 0.6 W

Interference voltage suppression

for f=n x (f1+ 1%)

(f1=interference frequency;

n=1.2...)

* Common-mode interference>90 dB

® Series-mode interference
(peak value of interference <
rated value of input range) >70 dB

Crosstalk between inputs

* at 50 Hz/60 Hz >50 dB

Operational limit (in entire tem-
perature range, relative to rated
input range)

Basic error limit (operational
limit at 25C, relative to rated in £ 0-8%
put range)

+ 1.0%

Temperature error (relative to

rated input range) + 0.01%/K

Linearity error (relative to rated

input range) + 0.05%

Repeatability in settled state at

25°C, (relative to rated input

range) + 0.1%
Statuses, Interrupts, Diagnostics

Interrupts none

Diagnostic functions

* Fault display on module no

* Readablgiagnostidunction no

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Analog value formation

Sensor Selection Data

Measurement principle integrative

Integration and conversion

time/resolution per channel

® Parameterized yes

® Integration time in ms 50 60

* Conversion time in ms 55 65

Resolution(incl. overrange/rep

resentation in two’s comple-

ment)

S7 format
+80mvV 14 bit
Type J 0.1°C/digit
Type K 0.1°C/digit
Type R 0.1°C/digit
S5 format

+80mV 13 bit
Type J 1°C/digit
Type K 1°C/digit
Type R 1°C/digit

¢ Interference voltage sup-

pression for interference
frequency f1 in Hz 50 60

Input ranges (rated values)/in-+ 80 mV/>1MQ
put resistance Type J/1200C/>1MQ
Type K/1372C/>
1 MQ
Type R/1769C/>
1 MQ

Permitted input voltage
for voltage input
(destruction limit)

max.10 V permanent;
25V formax.1s
(pulse duty factor 1:20)

Connection of sensors
* For voltage measurement possible

Characteristic curve lineariza-yes; parameterized
tion Type J, K, Rto IEC
584

Temperature compensation yes; parameterized

* Internal temperature com-
pensation

* External temperature comypossible; one compen
pensation by means of a sating box per channe
compensating box looped
into the measuring circuit

not possible

Smoothingof measured valuesyes; set by parametern
in 4 steps by digital fil

tering
Step Time constant
None 1x cycle time
Weak 8x cycle time
Medium 64x cycle time
Strong 128x cycle time

2]

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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12.8 Analog Electronic Module 1 Al RTD

Order Number 6ES7 123-1JA00-0AB0O

Characteristics The 1Al RTD analog electronic module is an analog input module with the
following characteristics:

e 1 input for a resistance thermometer or resistance measurement
e 0.0I°C/digit or 14-bit resolution

¢ Input ranges for the Pt100 climatic range, Pt100 standard range,
Ni100 standard range or O... 620

¢ Input range selection
¢ Linearization of sensor characteristic curves
e |solation from the SC bus

¢ Permissible common-mode voltage of AW 2s

Front Elevation/ The figure below shows the front elevation and the side elevation of the input
Side Elevation module.

The block diagram is shown on the front of the input module. In the eperat
ing state, the block diagram is covered by the labeling strip.

Front elevation Side elevation

1

Al
RTD
© SIEMENS ©
— SIMATIC SC

oEST123-1JA00-0ABO

| ST T e

=
o0 The used terminals are shaded gray.
©J@)
A1A2 .
A3 A4 Slot 1 is shown.

Figure 12-22 Front and Side Elevations of the 1 Al RTD Analog Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Block Diagram

Figure12-23 shows the block diagram of thAIIRTD analog electronic

module
M +
ADC
M —
. Ics
Galvanic
isolation lc—
Logic
and
scous < | o0 e
circuit
ﬁ L+
Internal
supply
M

Figure 12-23 Block Diagram of the 1 Al RTD Analog Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Parameters The 1Al RTD electronic module uses the following parameters:

Table 12-9 Static Parameters of the 2 Al RTD Electronic Module

Parameter Value Range Default Parameters Scope
Measurement type Deactivated Channel
Resistance 0...60Q Resistance 0...600Q

Temperature measurement
with thermal resistance

Measurement range Pt100 standard range Channel

® Resistance measurementResistance 0...60Q
with 4-conductor conned
tion

Pt100 climatic range

o T t -
eMmpersture measure Pt100 standard range

ment with thermal resist-

ance Ni100 standard range

Interference frequency sup-| 50 Hz (integration time 60 | 50 Hz Channel

pression ms)
60 Hz (integration time 50
ms)

Smoothing None None Channel
Weak
Medium
Strong

Format SIMATIC S7 SIMATIC S7 Channel
SIMATIC S5

Default Parameters If you have not set the parameters of the 1 ADRIlectronic module using
the specified software (see Chapter 4), the default settings apply to both input
channels after a restart (sesble 12-9).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Time Response of The smoothing is adjustable in 4 steps. Smoothing factor k multiplied by the
the Digital cycle time of the electronic module corresponds to the time constant of the
First-Order smoothing filter

Low-Pass Filter Smoothing factor: k:

None 1
Weak 8
Medium 64
Strong 128

Calculation of the You can calculate the time response for any jump of the input value x and the
Time Response smoothing factor k by using the following formula:

. _ X+ (k=)yp
Yn: = k

Vn= value passed to system in cycle n

Jump Response Figure12-24 shows the jump response for various smoothing factors, depend
ing on the number of module cycles.

’ ~
0.63L/s/
e

0.5

Jump Response

0 100 200 300 400
Module cycles

Figure 12-24 Jump Response
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Technical Data

Thetechnical data of the 1 Al RTD electronic module is listed below

Dimensions and Weight

Interference Suppression, Limits of Error

Dimensions W >H x D (mm) 10x64x51

Weight approx. 20 g
Module-Specific Data

Baud rate of the SC bus 9.6 KBaud

Number of inputs 1

Line length

® Shielded max. 50 m

Protectionof the electronic mod external protective

ule against surge stress device in the power|

to IEC801-5 supply and signal
lines required

Number of times the electronic
module can be plugged into a

TB 16 SC max. 20

Voltages, Currents, Potentials

Rated supply voltage of the elec-
tronics L+ DC 24V

* Reversed polarity protectionyes

Galvanic isolation

® Between channels and SC

bus no

* Betweenchannels angower
supply of electronics

* Between measurement and
current channels

no

no

Permissible potential difference

* Between input and
ground (\Mewm)

Constant current for resistance

DC 2 VIAC 2 Vs

sensor approx. 1.5 mA
Power input

e From supply voltage L+ ~ Max. 30 mA
Power loss of the module typ. 0.6 W

Interference voltage suppression

for f=n x (f1+ 1%)

(f1=interference frequency;

n=1.2...)

* Common-mode interference>90 dB

® Series-mode interference

(peak value of interference <

rated value of input range) >70 dB
Crosstalk between inputs
* at50 Hz/60 Hz
Operational limit (in entire tem-
perature range, relative to rated
input range)

>50 dB

0...60@2 + 1.0%
Pt100 (climatic) 4°C
Pt100 (standard) 8 °C
Ni100 (standard) 4°C

Basic error limit (operational

limit at 25'C, relative to rated in

put range)
0...60@2 0.7 %
Pt100 (climatic) 1°C
Pt100 (standard) 4 °C
Ni100 (standard) 2°C

Temperature error (relative to

rated input range) + 0.03%/K

Linearity error (relative to rated

input range) + 0.05%
aftera restart (seeable insettled

state at 2%C, (relative to rated

input range) + 0.1%

Statuses, Interrupts, Diagnostics

Interrupts none
Diagnostic functions
* Fault display on module no

* Readablaiagnostidunction no

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Analog value formation

Sensor Selection Data

Measurement principle integrative

Integration and conversion time/
resolution per channel

® Parameterized yes
® Integration time in ms 50 60
* Conversion time in ms 110 130
® Cycle time in ms 110 130
Resolution (incl. overrange/rep-
resentationin two’s complement)
S7 format
0...600Q 14 bits
Pt100 climatic 0.1°C/digit
Pt100 standard 0.1°C/digit
Ni100 standard 0.1°C/digit
S5 format
0...600Q 13 bits
Pt100 climatic 0.05°C/digit
Pt100 standard 0.5°C/digit
Ni100 standard 0.5°C/digit

* Interferencevoltagesuppres
sion for interference fre-
quency fl in Hz

50 60

resistance

Permitted input voltage

puts (destruction limit)

Connection of sensors

with

Temperature compensation

Step
None

Weak
Medium
Strong

Input ranges (rated values)/input

0...600 &/ >1 MQ

Pt100 (climatic; -120...+130C) / >1 MQ
Pt100 (standard; -200...+85CQ) / >1 MQ
Ni100 (standard; -60...+25TC) / >1 MQ

max.10 V perma-

for resistance measuremeémput nent;
and constant current inputs/out-25 V for max. 1 s

(pulse duty factor
1:20)

* For resistance measurement

— 4-conductor connection yes;with compensa

tion of the line re-
sistances

Characteristicurve linearization yes; parameterized
— For Pt100 to DIN IEC 751
— For Ni100 to DIN 43760

no

Smoothing of measured values yes; set by parame-

ters in 4 steps by
digital filtering

Time constant
1x cycle time
8x cycle time
64x cycle time
128x cycle time

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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12.9 Analog Electronic Module 1 AO U

Order Number

Characteristics

Front Elevation/
Side Elevation

12-50

6ES7 124-1R00-0ABO

The 1AO U analog electronic module is an analog output module with the
following characteristics:

1 voltage output

Output rangest 10V and 1...5V
12/11-bit resolution

Isolation from the SC bus

Permissible common-mode voltage of AW 2g

The figure below shows the front elevation and the side elevation of the out
put module.

The block diagram is shown on the front of the output module. In the operat
ing state, the block diagram is covered by the labeling strip.

Front elevation Side elevation

©  SIEMENS ©
SIMATIC SC
oEST124-1FA00-0ABO

[ R

00O
00O

ALA2B1B2 giots 1 and 2 are shown.
A3 A4 B3 B4

The used terminals are shaded gray.

Figure 12-25 Front and Side Elevations of the 1 AO U Analog Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c



SC Analog Electronic Modules — Technical Data

Block Diagram

Figure12-26 shows the block diagram of thAQ U analog electronic med

ule
—i 1 1 vV +
DAC Q
3 v
] 2 S+
Galvanic
isolation 4 S—- ——
Logic
and
SC bus <,l: interface
circuit
ﬁ L+
Internal
supply
SR

Figure 12-26 Block Diagram of the 1 AO U Analog Electronic Module
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Parameters The 1LAO U electronic module uses the following parameters:

Table 12-10  Static Parameters of the 1 AO U Electronic Module

Parameter Value Range Default Parameters
Measurement type Deactivated
Voltage Voltage
Output range (voltage) + 10V + 10V
1..5V
Interference frequency suppression50 Hz (integration time 60 ms) 50 Hz
60 Hz (integration time 50 ms)
Smoothing None None
Weak
Medium
Strong
Format SIMATIC S7 SIMATIC S7
SIMATIC S5

Default Parameters If you have not set the parameters of t#&1U electronic module using the
specified software (see Chapter 4), the default settings apply to both input
channels after a restart (sesble 12-10).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Technical Data

Thetechnical data of theAO U analog electronic module is listed below

Dimensions and Weight

Interference Suppression, Limits of Error

Dimensions W >H x D (mm) 20x64x51

Weight approx. 25 g
Module-Specific Data

Number of outputs 1

Line length

® Shielded max. 200 m

Protectionof the electronic mod external protective

ule against surge stress device in the power,

to IEC801-5 supply and signal
lines required

Number of times the electronic
module can be plugged into a

TB 16 SC max. 20

Voltages, Currents, Potentials

Rated supply voltage of the elec-
tronics L+ DC 24V

* Reversed polarity protectionyes
Galvanic isolation

® Between output channel and
SC bus no

* Between output channel and
current supply of electronicsno

Permissible potential difference

®* Between S-and QV- (M) max. DC2V/
AC 2 Vss

Power input

* From supply voltage L+ ~ Max. 50 mA

Power loss of the module max. 1 W

¢ Common-mode interference
Vem < 2 VssAC (50Hz)

Operational limit (in entire tem-
perature range, relative to rated

>30 dB

output range) + 0.9%

Basic error limit (operational

limit at 25°C, relative to rated

output range) + 0.6%

Temperature error (relative to

rated output range) + 0.01%/K

Linearity error (relative to rated

output range) + 0.06%

Repeatability in settled state at

25°C (relative to rated output

range) + 0.1%
Statuses, Interrupts, Diagnostics

Interrupts none

none

* Diagnostic interrupt

Actuator Selection Data

Analog value formation

® Resolution (incl. overrange)

S7 format / S5 format

+10V 12 bits
1..5V 11 bits
Conversion time max. 5 ms
Settling time
* For resistive load 0.1 ms
* For capacitive load 3.3ms

Substitute values applicable  no

+10V
1.5V

Loadresistance (in rated range ofnin. 1kQ
the output)

Output range (rated values)

® Short circuit protection yes
® Short circuit current approx. 30 mA
* Capacitive load max. 1 |F

Destruction limit against exter-
nally applied voltages/currents

* \/oltage at outputs against max. 15V perma-

ground; QV- nent; 75V for
max. 1 s (pulse duty
factor 1:20)
® Current max. DC 50 mA

Connection of the actuators
— 2-conductor connection

— 4-conductor connection
(measuring lead)

possible
possible

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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12.10 Analog Electronic Module 1 AO |

Order Number

Characteristics

Front Elevation/
Side Elevation

12-54

6ES7 124-1GA00-0ABO

The 1AO | analog electronic module is an analog output module with the
following characteristics:

1 current output

Output ranges 0..20 mA and 4...20 mA
12-bit resolution

Output range selection

Isolation from the SC bus

Permissible common-mode voltage of AW 2g

The figure below shows the front elevation and the side elevation of the out
put module.

The block diagram is shown on the front of the output module. In the operat
ing state, the block diagram is covered by the labeling strip.

Front elevation Side elevation

© SIEMENS ©
STMATIC SC
oEST124-16A00-0ABO

3
2o

ST T

Q00O )
OO OO | The used terminals are shaded gray.

A1 A2 B1B2

A3 A4 B3 B4 Slots 1 and 2 are shown.

Figure 12-27 Front and Side Elevations of the 1 AO | Analog Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Block Diagram Figure12-28 shows the block diagram of thAQ | analog electronic med
ule.

DAC

Galvanic 3 Ol-
isolation f Q
Logic
SC bus and
interface
circuit
L+

Internal
supply T

Figure 12-28 Block Diagram of the 1 AO | Analog Electronic Module

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢c 12-55



SC Analog Electronic Modules — Technical Data

Parameters The 1AO | electronic module uses the following static parameters, which are
stored in data record O:

Table 12-11  Static Parameters of the 1 AO | Electronic Module

Parameter Value Range Default Parameters
Measurement type Deactivated
Current Current
Output range (current) 0..20mA 4..20 mA
4..20 mA
Format SIMATIC S7 SIMATIC S7
SIMATIC S5
Default Parameters If you have not set the parameters of ti#1l electronic module using the

specified software (see Chapter 4), the default settings apply to both input
channels after a restart (sesble 12-1).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Technical Data

Thetechnical data of the AO | analog electronic module is listed below

Dimensions and Weight

Interference Suppression, Limits of Error

Galvanic isolation
* Betweenchannel and SC buso

® Between output channel and
voltage supply of electronicsno

Permissible potential difference
* Between reference point of max. DC 2 V/

load and QV- (\ém) AC 2 Vsg
Power input
e From supply voltage L+ ~ Max. 50 mA
Power loss of the module max. 1 W

Dimensions W >H x D (mm) 20x64x51 ¢ Common-mode interference
Weight approx. 25 g Vem < VssAC (50Hz) >30 dB
Module-Specific Data Operational limit (in entire tem-
Number of 1 perature range, relative to rated
umber of outputs output range) + 1.0%
Line length Basic error limit (operational
® Shielded max. 200 m limit at 25°C, relative to rated
Protectionof the electronic mod external protective | | 0UtPut range) + 0.7%
ule against surge stress device in the power| | Temperature error (relative to
to IEC801-5 supply and signal rated output range) + 0.01%/K
lines required Linearity error (relative to rated
Number of times the electronic output range) + 0.06%
_rpé)dngeS(éan be plugged into a 20 Repeatability in settled state at
max. 25°C (relative to rated output
Voltages, Currents, Potentials range) + 0.1%
Rated supply voltage of the elec- Statuses, Interrupts, Diagnostics
tronics L+ DC24V Interrupts none
* Reversed polarity protectionyes none

* Diagnostic interrupt

Actuator Selection Data

Analog value formation

* Resolution (incl. overrange)
S7 format / S5 format
0...20 mA 12 bits
4...20 mA 12 bits

Conversion time max. 5 ms
Settling time

* For resistive load 0.1 ms

* For inductive load 0.5ms

Substitute values applicable  no

Output ranges (rated values) 0...20 mA;

4..20 mA

Loadresistance (in rated range of
the output)

® at common-mode voltage of

2V max. 50092
® at common-mode voltage of
ov max. 6002
¢ |dling-proof yes
* Open-circuit voltage approx. 16 V
¢ Inductive load max. 1mH

Destruction limit against exter-
nally applied voltages/currents

* \/oltage at outputs against max. 15V perma-

ground nent; 75V for
max. 1 s (pulse duty
factor 1:20)
e Current max. DC 50 mA

Connection of the actuators

— 2-conductor connection possible

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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The 1COUNT40kHz Counter Module 1

Contents of the
Chapter

Order Numbers

Characteristics

What Signals Can
the 1COUNT40kHz
Count?
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Product Name Order Number

Counter module 1COUNT40kHz 6ES7 127-1BE00-0ABO

The 1COUNT40kHz counter module is a counter for use in the
ET 200L-SC IM-SC. The module incorporates a counter that can work in the
following range:

Counting Range Lower count limit Upper count limit
16 bits (unipolar) 0 +65535

The maximum input frequency of the count signals is 40 kHz.

You can use the 1COUNT40kHz counter module for the following types of
counting:

e Continuous counting
* Single-pass counting

¢ Periodic counting

The 1COUNT40kHz counter module can count signals generated by-the fol
lowing pulse initiators: 24-V pulse initiator

¢ with direction indicator (e.g. light barrier or proximity switch)

¢ without a direction indicator (e.qg. light barrier or proximity switch)

13-1



The 1COUNT40kHz Counter Module

13.1 Front and Side Elevations

Front/Side
Elevation

Status LEDs

13-2

Thefigure below shows you the front and side elevations of the
1COUNT40kHz counter module.

Front elevation Side elevation
1
s
© SIEMENS ©
A
SIMATIC SC
6ES7127-1BE00-0ABO
1
Eh
4 M O @)
LED 1 + O
e: vo) 2 00DJ0000TY

88 The used terminals are shaded gray.

Al A2
A3 A4

Slot 1 is shown.

Figure 13-1 Front and Side Elevations of the 1ICOUNT40kHz Counter Module

The 1COUNT40kHz counter module has two LEDs, which indicate the status
of the 1COUNT40kHz counter module.

Table 13-1 lists the LED displays, giving their displeglour and function.

Table 13-1 Displays, Colour and Functions of the LEDs

Display Color Function

t Green | This LED comes on when the counter is counting upward
(door open and status of the direction input B = 0 signal)

! Green| This LED comes on when the counter is counting downward
(gate open and status of the direction input B = 1 signal)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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13.2 Block Diagram

— 1 A

Galvanic

isolation % @ I
Logic 4 M

and
SC bus <,l: interface
circuit
2 L+
Internal
supply T
4| —
. . . 1L+, 2L+ 1M, 2M
L+, M jumpered via terminal block
Figure 13-2 Block Diagram of the 1COUNT40kHz Counter Module
Abbreviations 1A = countinput
Used 3B = direction input
4M = load voltage brought out (neg. potential)
2L+ = load voltage brought out (pos. potential)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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13.3 Functions of the Counter Module

Contents of the
Section

Continuous
Counting

13-4

Section Topic Page
13.3.1 | 24V Pulse Initiator With/Without Direction Indicator 13-7
13.3.2 | Gate Function 13-§
13.3.3 | Digital Output 13-9

The counter begins at the lower count limit.

If the counter reaches the upper limit when counting upward and there is then
another count pulse, the counter jumps to the lower limit and starts to count
the count pulses again, thus counting continuously

If the counter reaches the lower count limit when counting downward and
there is then another count pulse, the counter jumps to the upper count limit
and starts to count downward from there.

Counter status

A

Upper count limit -

Lower count limit -

Figure 13-3 Continuous Upward Counting

Counter status

A

Upper count limit -

Lower count limit -

Figure 13-4 Continuous Downward Counting

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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The 1COUNT40kHz Counter Module

Single-Pass
Counting

Repeated
Single-Pass
Counting with
Door Function

The counter begins at the loaded value.

In single-pass counting, the counter starts at the loaded value. If the counter
reaches the upper count limit when counting upward and there is then another
count pulse, the counter jumps to the lower count limit and stays there even
when there are additional count pulses.

If the counter reaches the lower count limit when counting downward and
there is then another count pulse, it jumps to the upper count limit and stays
there even when there are additional count pulses.

Counter status

A

Upper countlimit  -|-----p-----------------------

Loaded value R

Lower count limit ~ -|------1-----------------------

—
Time
Figure 13-5 Single-Pass Upward Counting
Counter status
Upper count limit ~ -|- - ----j-----------------------
Loaded value I N
Lower count limit - |- - - - - N------ - - oo
—
Time
Figure 13-6 Single-Pass Downward Counting
Counter status
Upper count limit ~ -|----r------[----- - - -
Loaded value ) 1 .-
Lower count limit ~ -|----F------}------ .-
—
Gate start Gate stop Gate start Time

Figure 13-7 Single-Pass Counting with Loaded Value and Gate Function

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Periodic Counting

13-6

The counter begins at the loaded value.

In periodic counting, the counter starts at the loaded value. If the counter
reaches the upper value when counting upward and there is then another
count pulse, the counter jumps to the loaded value and starts to count the
count pulses again.

If the counter reaches the lower count limit when counting downward and
there is then another count pulse, the counter jumps to the loaded value and
continues to count downward from there.

Counter status

A

Upper count limit -

Loaded value -

Lower count limit - ----------------------------

Figure 13-8 Periodic Upward Counting

Counter status

Upper count limit - ----------------------------

Loaded value

Lower count limit -

Figure 13-9 Periodic Downward Counting

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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13.3.1 24V Pulse Initiator With/Without Direction Indicator

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c

The pulse initiator — a proximity switch (BERO) or light barrier, for example
— supplies only one count signal, which must be connected to terminal A on
the terminal block.

You can also connect a signal for direction identification to terminal B of the
terminal block. If you do not connect a direction signal, the counter counts
upward.

Note the parameterization of the count direction.

e A I A e

Signal B as Downward
direction in- Upward ‘
dicator

Count pulses [ ]
upward

Count pulses m
downward

Figure 13-10 Signals of a 24V Pulse Initiator with Direction Indicator
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13.3.2 Gate Functions

Counting with
Gate Functions

Gate Function

Example

Terminating
Counting with the
Gate Stop
Function

13-8

Many applications require counting to start or stop as of a defined time, de
pendent on other events. In the case of the counter module, this starting and
stopping of counting is effected by means of a gate function. If the gate is
opened, count pulses can get through to the couhtke gate is closed,

count pulses can no longer get through to the counter and counting stops.

The counter module has a gate function. This is controlled by the user pro
gram in the CPU. The transmission times must be taken into account here.

When the gate signal is set, the gate is opened and the count pulses are
counted. When the gate signal is taken away, the gate is closed and the count
pulses are no longer registered by the couifiteg count remains constant.

Figure 13-1 shows the opening and closing of a gate and the counting of the
pulses.

| | Count
.1 2 3 4,
Countpulses | LI LT LITLITLILILI LI LILIT E
Gate signal [
Opening Closing of
of the gate the gate

Figure 13-11 Opening and Closing of a Gate

You can terminate counting by setting the "gate” bit to "0".

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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13.3.3 Digital Output

Introduction

Comparison Value

Enabling the
Output

Default Setting

Pulse Duration

Digital Output:
Logic

You can store a comparison value on the 1COUNT40kHz counter module.
This is assigned to the digital output. The output is activated depending on
the count and the comparison value. This section describes the various ways
of setting the responses of the output.

The digital output of the counter module is only available as a status bit. T
operate a digital output, you must read in this status bit, which is in the input
range, and output it to a digital output.

You transfer the comparison value to the 1ICOUNT40kHz counter module.
Counting is not affected by this.

The comparison value must lie within the count range of the counter module.
The comparison value is interpreted in accordance with the selected count
mode. If you specify a comparison value of FEFer example, in 16-bit

mode the number is interpreted as 65535.

The output cannot be activated unless you first enable it by setting-the ap
propriate bit (see also Section 13.6, Subdivision of the Data Areas).

By default, the output is switchedfof

The pulse duration can be set for the purpose of adaptation to the actuators
being used. The pulse duration specifies how long the output is to be set. The
pulse duration can be set between 0 and 3 s in steps of 100 ms.

If you set the digital output: logic parameter to inverted, in its active state the
digital output has a 0 in its status bit.

This does not take fefct until the parameter values are received.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Behavior of the
Output

You can set one of 6 possible responses for the output when the comparison
value is reached. The alternatives are shown in the table.below

Behavior of the Output

Output disabled

Underflow Comparison value Overflow

The output remains deactivated and is not affected by the events comparison value,|zero-
crossing, overflow or underflow.

Active from compar-
ison value to over-

flow
*

Underflow Comparison value Overflow

Theoutput is activated when the counter is in the range between the comparison valye n and
overflow. When the counter is set to a value between comparison value and overflow, the
output is activated.

Active from compar-
ison value to under-

flow
*

o ‘

\ \
Underflow Comparison value Overflow

Theoutput is activated when the counter is in the range between the comparison valye n and
underflow. When the counter is set to a value between comparison value and underflow, the
output is activated.

Active at comparisor]
value counting up-

ward
*

t

| A |

\ \
Underflow Comparison value Overflow

The output is activated for the length of the pulse duration when the comparison valye is
reached counting upward.

Active at comparisor
value counting
downward

*

t

| V |

\ \
Underflow Comparison value Overflow

The output is activated for the length of the pulse duration when the comparison valye is
reached counting downward.

Active at comparisor
value counting up-
ward/downward

Upward t t Downward

‘ A ‘ ‘ v ‘

Underflow Comparison value Overflow Underflow Comparison value Overflow

The output is activated for the length of the pulse duration when the comparison valye is
reached regardless of the direction of counting.

13-10

* Note the conditions overleaf
= output active

t = pulse duration

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Conditions

Whenyou parameterize the behavior of the digital outputs, you must comply
with the following:

If.. Then...

...you want to parameterize the out-...you must ensure that the time between these
put as active from the comparison | events is greater than the transmission time.
value to overflow or underflow Otherwise, the control pulses are lost at the
output.

If the count reaches the comparison value
again while the output is still active, no new
pulse is released. Another pulse cannot be|re-

leased until the output is no longer active.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Hysteresis Hysteresigs only significant in upward/downward count mode.

Hysteresis, which can be set from 0 to 255 allows you to prevent the-switch
ing output from changing with the direction signal around the comparison
value or the pulse duration from being restarted.

If the counter counter reaches the comparison value for the first time after
entry, the output is activated.

Here are five examples:

Counter value

Comparison value + hysteresis -~ - -~ - """ "~ --"---"-“--“-“-“--“-“------°/ -

Comparison value - -

1
1
Comparison value — hysteresis - - - L /- - 2 - - - - - - - - - - N - /- - P e T
1
1
1
1
1

active B

N

Switching output :
I

Figure 13-12 Example 1: The Output Is Set to Be Active from the Comparison Value to Overflow

Counter value

Comparison value + hysteresis

Comparison value - -

Comparison value — hysteresis - - -

Switching output

active

Figure 13-13 Example 2: The Output Is Set to Be Active from the Comparison Value to Underflow

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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A

Counter value

Comparison value + hysteresis™ ™~ ~

Comparison value- -

Comparison value — hysteresis- - -

Switching output

active

Figure 13-14 Exampl8: The Output Is Set to Be Active for the “Pulse Duration on Reaching the Compaalsen V
Counting Upward”

Counter value

Comparison value + hysteresis = ~

Comparison value -

Comparison value — hysteresis - -

Switching output
active

Figure 13-15 Exampléd: The Output Is Set to Be Active for the “Pulse Duration on Reaching the Compaalsen V
Counting Downward”

Counter value

Comparison value + hysteresis™ = ~

Comparison value - -

Comparison value — hysteresis™ ™ ~

Switching output
active

Figure 13-16 Exampl&: The Output Is Set to Be Active for the “Pulse Duration on Reaching the Compaalsen V
Counting Upward/Downward”

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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13.4 Wiring the Counter and Putting the Counter into Operation

Contents of the
Chapter

13-14

Section Topic Page
13.4.1 | Wiring the Counter 13-1%
13.4.2 | Putting the Counter into Operation 13-16
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The 1COUNT40kHz Counter Module

13.4.1 Wiring the Counter

You wire the 1COUNT40kHz counter module as shown in the following

figure:

Count
pulse

Direction signal

ov

Slot A Slot B Slot C

O A L+ O O O O

= 5 87070 80 d O oo

O ORE:PORN'PE O O O O

L0 divdgitd g g g d
+24V
M

24V

Figure 13-17 Connecting a Pulse Initiator with a Direction Signal (Example TB 16SC)

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c

Note

You can run up to 10 counter modules in theZB0L-SC IM-SC.
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13.4.2 Putting the Counter into Operation

Characteristics After the power is switched on and before any data is transmitted, the state of
the module is as follows:

e The count is at zero.

e The continuous counting mode is set.
e Status messages are updated.

* The gate is closed.

¢ The module is waiting for parameters.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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13.5 Parameters of the Counter Module

Parameter In the table below you will find a list of the parameters, their value ranges
and default values:

Table 13-2 Parameter List

Parameter Value Range Default Values

Count limit: lower 0 ... 65535 0

Count limit: upper 0 ... 65535 65535

Mode Continuous Continuous
Single-pass
Periodic

Count mode Upward Upward
Upward/downward

Enable comparison value Disable Disable
Enable

Digital output: Disable Disable

activated on Comparison value to overflow

Comparison value to underflow

Reaching the comparison value for the
pulse duration counting upward

Reaching the comparison value for the
pulse duration counting downward

Reaching the comparison value for the
pulse duration counting upward or

downward
Digital output: Not inverted Not inverted
logic Inverted
Digital output: pulse duration 0 ... 3000 ms in steps of 100 ms 0
Hysteresis 0 ... 255 count pulses
Count Mode You can choose between the following count directions:
e Upward

e Upward/downward

In the upward count mode the direction input is ignored.

Comparison You can store a comparison value in the counter module. An output of the

Values counter module is assigned to this value. If the count reaches the comparison
value, the output can be set in order to trigger direct control operations in the
process.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Comparison Value
Enabling

Default Parameters

Peculiarities

13-18

If the comparison value is disabled, the count is not compared with the com
parison value and the output is thus not activated.

If no other values are supplied from data records, the counter module works
with the default parameters.

If the DP line fails or the CPU goes intoGF mode (see Section 13.6, Sub
division of the Data Areas: Note), the counter module continues to count pro
vided the gate was open.

When a connection to the DP station is re-established or the CPU goes into
RUN mode, and provided the lower and upper count limit parameters have
not been changed, you can read the current count.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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13.6 Subdivision of the Data Areas

Control Data Controldata is transferred from the CPU to the counter module cyclically
Control data amounting to more than 1 byte is stored as follows:

n high byte
n+1 low byte

You can use the control data to change the functioning of the counter module.
The following table indicates which function can bieeted by which ad

dress/addresses.
Output Range Module out-
put address +
0 Loaded value
Module out-
put address + ]
2 Comparison value
Module out-
t address +
N _ofofol [ 1 |
Gate
0: Stop
1: Start
Output
0: Disable
1: Enable
Loaded value job
0: Do not accept
1: Accept
Comparison value
0: Do not accept
1: Accept
Valid control commands
0: Not valid
1: Valid
Module out-
put address + 004
5
Note

You generally have to set bit 7 (valid control commands) to 1 in the user
program. As a result, when there are changes to the operating status of the
CPU or in the event of the DP strang failing or being switched off, you can
recognize this and continue to count, provided the gate was open.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Input range

13-20

Modulein-

putaddress
+0

Modulein-
putaddress

+2

Modulein-

putaddress
v

Modulein-

 Counter running

L Count direction

L Output

L Gate input

putaddress‘ ‘0‘0‘0‘0‘0‘0‘0‘

+5

Count

Comparison value

0: Disabled
1: Running

0: Upward
1: Downward

0: Inactive
1: Active

0: Stopped
1: Started

Loaded value acknowledgme
0: Not accepted
1: Accepted

Comparison value
acknowledgment
0: Not accepted

1: Accepted

Loaded value error
0: No loaded value error
1: Value outside range

Comparison value error
0: No comparison value errd
1: Value outside range

Valid data
0: Invalid data
1: Valid data

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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The 1COUNT40kHz Counter Module

13.7 Application Examples

Example 1 Thefollowing example shows how to count upward in a single pass, with
gate function, without output.

Conditions: The input and output address of the counter module have been
parameterized as 0.

Single-pass
counting

Parameterize
single-pass counting with gate
function without output

'

Set loaded value,

AWO = "loaded value”

A40=0

stop gate, A41=0

disable output, Ad42=1

accept loaded value

Loaded valu No 1o
accepted? E44=1"

Do not accept loaded value Ad42=0

No

Loaded value not E44=07

Figure 13-18 Example 1

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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The 1COUNT40kHz Counter Module

This is the earliest point at which the
loaded value AW 0 can be changed
Yes
Current count = loaded EW 0 = "loaded
value value”
Enable gate A40=1
20 pulses, for example, arrive at
the input of the counter (A)
Current count = loaded EW 0 = "loaded value” + 20
value + 20
Stop gate A4.0=0
Another 10 pulses arrive at the in-
put of the counter (A)
\i
Current count = loaded EW 0 = "loaded value” + 20
value + 20

Figure 13-19 Example 1, Continued

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
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The 1COUNT40kHz Counter Module

Example 2 Thefollowing example shows how to count upward periodicalith gate
function, output at comparison value.

Conditions: The input and output address of the counter module have been
parameterized as 0.

Count
periodically

Parameterize

periodic upward counting
with gate function, output at
comparison value for 500 ms pulse duratjon

<

Set loaded value,

set comparison value
stop gate,

AW 0 = "loaded value”
AW 2 = "comparison value”

disable output, A 40 f 0
A41=0
accept loaded value Ad2=1
accept comparison value Ad3=1
No
Loaded value —10
accepted? E44=17
Do not accept loaded value A42=0
No
Loaded value not E44=07
accepted?
This is the earliest point at which
the loaded value AW 0 can be
changed
Comparison No
value -12
accepted? E45=1"

Figure 13-20 Example 2

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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The 1COUNT40kHz Counter Module

v

Do not accept the comparison
value

No

Comparison
value
not accepted?

Current count =
load value
Set comparison value =
"comparison value”

Enable gate

Current count = loaded
value + 20

Output is set for 500 ms

Stop gate

Current count =
"loaded value” + 30
Set comparison value =
"comparison value”

A43=0

E45=0
This is the earliest point at which the
comparison value AW 2 can be changed

EW 0 = "loaded value”

EW 2 = "comparison value”
(in this example: "loaded value” + 25)

A4.0=1

20 pulses, for example, arrive at
the input of the counter (A)

EW 0 = "loaded value” + 20

Another 10 pulses arrive at the input of the counter (A). 4
a result, the comparison value is exceeded in this exam

E42=1 After 500 ms
E42=0

A4.0=0

Another 50 pulses arrive at the in-
put of the counter (A)

EW 0= "loaded value” + 30

EW 2 = "comparison value”

\S
le.

Figure 13-21 Example 2, Continued

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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The 1COUNT40kHz Counter Module

13.8 Technical data

Dimensions and Weight

Statuses, Interrupts, Diagnostics

Status display 1 green LED each
for
— Counting upward

— Counting down-

ward
Interrupts None
Diagnostic functions None

Data on the Count Signals

Dimensions W >H x D (mm) 10x64x51
Weight Approx. 15 g
Module-Specific Data

Number of counters 1

Cable length

¢ Shielded Max. 100 m
Voltages, Currents, Potentials

Rated load voltage L+ DC 24V

* Reverse polarity protection Yes
Galvanic isolation

* Between channels and SC

bus No
* Between the inputs No
Permissible potential difference
* Between different circuits DC 75 V/ AC 60 V
Power input
®* From load voltage L+ Approx. 20 mA

Power loss of the module Max. 0.5 W

24V input signals

* Rated value DC 24V
* For signal "1"(high level) 11...30V
* For signal "0” (low level) -3..5V
Input current

* At signal "1"(high level) Typ. 6 mA

Minimum pulse width (max. in-
put frequency) = 12.5 15 (40 kHz)

* |nput characteristic curve to IEC 1131, Type 1

Connection to 2-wire BEROs Possible

* Permissible closed—circuit
current

Max. 1.5 mA

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Order Numbers A

Introduction

Contents of the
Appendix

Shouldyou require additional components for the Z00L distributed 1/0
device or should you wish to upgrade the PROFIBUS, you will find the order
numbers here for the corresponding components.

We have divided the components into:
e ET 200L components
e Smart Connect SC components

e Accessories for the PROFIBUS with a note on the manuals for fiee-dif
ent PROFIBUS-DP masters and system configuration software

Section Subject Page
Al Order Numbers for ET 200L Components A-2
A2 Order Numbers for Smart Connect SC Components A-6
A3 Order Numbers for PROFIBUS Accessories A-9

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c
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Order Numbers

A.1  Order Numbers for ET 200L Components

Introduction

Terminal Blocks

Electronics
Blocks

A-2

You will find here the order numbers for EDOL components.

Table A-1 Terminal Block Order Numbers

Description

Order Number

Terminal block TB 16L, screw-type terminal

6ES7 193-1CHO00-0XAO0

Terminal block TB 16L, spring terminal

6ES7 193-1CH10-0XA0

Terminal block TB 32L, screw-type terminal

6ES7 193-1CL00-0XA0

Terminal block TB 32L, spring terminal

6ES7 193-1CL10-0XA0

Terminal block TB 16L AC, screw-type termi
nal

6ES7 193-1CH20-0XA0

Terminal block TB 16SC, spring terminal

6ES7 193-1CH10-0XA0

Terminal block TB 16SC, spring terminal

6ES7 193-1CL10-0XA0

Terminal block TB 16IM-SC, screw-type terni
nal

6ES7 120-0AH50-0AA0

Terminal block TB 16IM-SC, spring terminal

6ES7 120-0BH50-0AA0

Table A-2 Electronics Block Order Numbers

Description

Order Number

Interface module IM-SC

6ES7 138-1XL00-0XB0O

L 16 DI DC 24V

6ES7 131-1BH00-0XB0

L-SC 16 DI DC 24

6ES7 131-1BH1-0XBO

L 16 DIAC 120V

6ES7 131-1EH00-0XB0

L 32 DI DC 24V

6ES7 131-1BL00-0XBO

L-SC 32 DI DC 24/

6ES7 131-1BL1-0XB0O

L 16 DO DC 24V/0.5A

6ES7 132-1BH00-0XBO

L-SC 16 DO DC 24 V/0.3

6ES7 132-1BH1-0XBO

L DO AC 120V/1.0A

6ES7 132-1EH00-0XBO

L 16 DO DC 24 V/AC 120V/2.0 A

6ES7 132-1JH00-0XBO

L 32 DO DC 24V/0.5A

6ES7 132-1BL0O0-0XB0O

L 16 DI/16 DO DC 24//0.5A

6ES7 133-1BL00-0XB0O

L-SC 16 DI/16 DO DC 24//0.5A

6ES7 133-1BL10-0XB0O

L-8 DI/8 DO AC 120V/1.0A

6ES7 133-1EH00-0XBO

L 8DI AC 120V/8 DO DC 24V/AC 120V/2.0 A

6ES7 133-1JH00-0XBO

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Order Numbers

Supplementary Table A-3 Supplementary Terminal Order Numbers
Terminal

Description Order Number

Single-tier 16 channels, screw-type terminal | 6ES7 193-1FH20-0XA0

Two-tier, 16 channels, screw-type terminal 6ES7 193-1FH30-0XA0

Single-tier 16 channels, spring terminal 6ES7 193-1FH50-0XA0
Two-tier, 16 channels, spring terminal 6ES7 193-1FH60-0XA0
Single-tier 32 channels, screw-type terminal | 6ES7 193-1FL20-0XA0

Two-tier, 32 channels, screw-type terminal 6ES7 193-1FL30-0XA0

Single-tier 32 channels, spring terminal 6ES7 193-1FL50-0XA0
Two-tier, 32 channels, spring terminal 6ES7 193-1FL60-0XA0
Labeling Strips You obtain additional labeling strips by quoting the following order number:

e DIN A4 with 10 strips, 16 channels: 6ES7 193-1BH00-0XA0
e DIN A4 with 10 strips, 32 channels: 6ES7 193-1BL00-0XA0

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢c A-3



Order Numbers

ET 200L 2NET - 7810022
Labeling strips 16 channels 6ES7 - 193 - IBHOO - 0XA0
AB AB
01 o0 01 o0
O2 100 O2 100
O3 110 Os 110
04 120 04120
Os 130 Os 130
Oe 140 Oe 140
07 150 07 150
s 16 s 161
T O A O A I N I A O T O N B B B O
AB AB
01 o0 01 o0
_ O2100 2100
O3 110 O3 110
04 120 04120
Os 130 Os 130
Oe 140 Oe 140
7 150 07150
s 16 s 16
T O A O A I N I A O T O N B B B O
AB AB
01 o0 01 o0
O2 100 02 100
O3 110 Os 110
04 120 04120
Os 130 Os 130
Oe 140 Oe 140
7 150 O7 150
08 16 s 161
T O A O A I N I A O T O N B B B O
AB AB
01 o0 01 o0
_ O2100 2100
O3 110 Os 110
04 120 04120
Os 130 Os 130
Oe 140 Oe 140
O7 150 07150
s 160 s 161
T O A O A I N I A O T O N B B B O
AB AB
01 o0 01 o0
2 100 02100
O3 110 s 110
4 120 04120
Os 130 Os 130
Oe 140 Oe 140
O7 150 07150
s 16 s 161

Figure A-1 Labeling Strips 6ES7 193-1BH00-0XAO0

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
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ET 200L 2NET - 7810024
Labeling strips 32 channels 6ES7 - 193 - IBLOO - 0XAO
A B A B
01 901 172501 01 o0 Otz
2 100 18260 02 100 18261
Os 110 (192701 O3 110 O19270]
O4 120 20280 O4 120 20 28]
Os 130 212000 Os 130 212900
Oe 140 022300 06 140 22300
O7 150 (23310 O7 150 23310
s 161 24320 08 16 0 24320
NERERERRRE RN R AR RN
A B A B
01 90O 1725 01 901 Ot7es__
O2 100 O1s260] O2 100 1826
O3 110 19270 s 110 0192700
04 120 2028 04 120 20 28]
Os 130 212000 Os 130 0212900
Oe 140 223000 Oe 140 0223000
O7 150 23310 07 150 23310
s 161 243200 s 16 0 24320
RN RN R R AR RN R
A B A B
01 9o 17251 1 90 17250
2 100 O1s26] 2 100 182601
O3 110 (192701 Os 110 O19270]
O4 120 20280 Oa 120 20 28]
Os 130 021290 Os 130 (212000
Oe 140 22300 Oe 140 223000
O7 150 23310 O7 150 O23310
Os 161 243200 08 16 O 24321
RN RN R RN RN
A B A B
041 901 172501 01 o0 Otz
O2 100 18261 02 100 18261
Os 110 O19270d O3 110 O19270]
04 120 20280 O4 120 20 28]
Os 130 212900 Os 130 212900
Oe 140 022300 06 140 022300
O7 150 (23310 O7 150 (23310
s 161 243200 Os 16 O 24320
NN R R AR R AR
A B A B
01 90O 017250 01 o0 Ot72s0__
O2 100 18260 O2 100 (18261
Os 110 O19270d s 110 O19270d
O4 120 20280 O4 120 2028
Os 130 212000 Os 130 0212900
Oe 140 O22300] Oe 140 0223000
O7 150 23310 07 150 23310
s 161 243200 s 160 24320

Figure A-2 Labeling Strips 6ES7 193-1BL00-0XA0

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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A.2  Order Numbers for Smart Connect SC Components

Introduction You will find here the order numbers for Smart Connect SC components.
Terminal Block Table A-4 Terminal Block and Terminal Order Numbers
and Terminals
Description Order Number
Terminal block TB16 SC (screw-type terminal) 6ES7 120-0AH01-0AA0
Terminal block TB16 SC (spring terminal) 6ES7 120-0BHO01-0AA0

Supplementaryerminal,single-tier (screw-type term{ 6ES7 120-1AH00-0AAQ
nal)

Supplementary terminal, single-tier (spring termina§ES7 120-1BHO00-0AAQ

Supplementary terminal, double-tier (screw-type te6ES7 120-2AH00-0AAO
minal)

Supplementary terminal, double-tier (spring termin&ES7 120-2BH00-0AA0

Shield terminal 6ES7 192-0AA00-0AA0

Digital SC Table A-5 Digital SC Electronic Module Order Numbers

Electronic

Modules Description Order Number
Digital electronic module 2DIDC24V 6ES7 121-1BB00-0AA0
Digital electronic module 2DODC24V0.5A 6ES7 122-1BB00-0AA0
Digital electronic module 2DODC24V2A 6ES7 122-1BB10-0AA0
Digital electronic module 1DIAC120/230V 6ES7 121-1FA00-0AAQ
Digital electronic module 1DOAC120/230V1A 6ES7 122-1FA00-0AAO0
Digital electronic module 1DORel. AC230V 6ES7 122-1HA01-0AAQ

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
A-6 EWA 4NEB 780 6009-02¢
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Analog SC
Electronic
Modules

Function
Modules

Table A-6

Analog SC Electronic Module Order Numbers

Description

Order Number

Analog electronic module 2 Al U

6ES7 123-1FB00-0ABO

High-speed analog electronic module 2 Al HS U

6ES7 123-1FB50-0AB0

Analog electronic module 2 Al |

6ES7 123-1GB00-0ABO

Analog electronic module 2 Al |

6ES7 123-1GB10-0ABO

High-speed analog electronic module 2 Al HS |
(0/4—20 mA, 4-wire measuring transducer)

6ES7 123-1GB60-0AB0

High-speed analog electronic module 2 Al HS |
(4—20 mA, 2-wire measuring transducer)

6ES7 123-1GB50-0AB0O

Analog electronic module 2 AI TC

6ES7 123-1JB00-0ABO

Analog electronic module 1 Al RTD

6ES7 123-1JA00-0ABO

Analog electronic module 1 AO U

6ES7 124-1FA00-0ABO

Analog electronic module 1 AO |

6ES7 124-1GA00-0ABO

Table A-7

Function Modules

Description

Order Number

Counter module 1COUNT40kHz

6ES7 127-1BE00-0ABO

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Figure A-3 Labeling Strips for Smart Connect

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
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A.3 Order Numbers for PROFIBUS Accessories

Introduction In this section, we have listed the order numbers for PROFIBUS accessories
which you require for the ET 200L.

Further you will find notes on the different manuals you will require, de
pending on the PROFIBUS-DP master being used.

Network Table A-8 lists all the network components for theZD0L distributed 1/O
Components for device which you may require in conjunction with the ZODL.
the ET 200

Table A-8 Accessories for the ET 200 Distributed I/O Device

Accessories Order Number
RS 485 repeater, PROFIBUS -DIP 20 6ES7 972-0AA00-0XA0

PROFIBUS bus terminator (12 MBaud) (ng
for interface module IM-SC)

* Anthracite (without programming port) | 6ES7 972-0BA10-0XA0
* Anthracite (with programming port) 6ES7 972-0BB10-0XA0
PROFIBUS bus terminator (1.5 MBaud) | 6ES7 972-0CA30-0XA0

Bus cable (not for interface module IM-SC

—

e Normal 6XV1 830-0AH10
¢ Drum cable 6XV1 830-3BH10
¢ Direct-buried cable 6XV1 830-3AH10
Repeater adapter 6GK1 510-1AA00
Optical link modules for glass fib@ptic 6GK1 502-3AB00
cables 6GK1 502-4AB00
PROFIBUS drop cable 6ES7 901-4BD00-0XA0

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Manuals for You require one of the manuals listed in Table A-9 to program and cemmis
STEP 7 and sion the ET200L with STEF7.
SIMATIC S7

Table A-9 Manuals for STEP 7 and SIMATIC S7

Manual Contents
S7-300Programmable Controller Includes
Hardware and Installation e Description of the PROFIBUS-DP interface of
CPU 315-2 DP

¢ Installing a PROFIBUS-DP network
e Bus connector and RS 485 repeater

M7-300 Programmable Controller Includes
Hardware and Installation » Description of the PROFIBUS-DP interface in
M7-300

¢ Installing a PROFIBUS-DP network
e Bus connector and RS 485 repeater

S7-400, M7-400 Programmable Includes
Controllers _ e Description of the PROFIBUS-DP interface in
Hardware and Installation S$7-400 and M7-400

¢ Installing a PROFIBUS-DP network
e Bus connector and RS 485 repeater
System software for S7-300 and S7-400 | Includes

Program Design Description of addressing and diagnostics on
Programming manual SIMATIC S7

System software for S7-300 and S7-400 | Description of the SFCs in STEP
System and Standard Functions
Reference manual

Manual for ET 200 You require one of the manuals listed in Table A-9 to program and cemmis
on SIMATIC S5 sion the ET 200L with COM EZ00.

Table A-10 Manuals for ET 200 on SIMATIC S5

Manual Order Number Contents
ET 200 distributed| 6ES5 998-3ES.1 | Description of master interface IM 308-B for
I/0O device S5-15U/H, S5-135U, and S5-155U/H

e Handling COM ET200 V4.x
ET 200 distributed| 6ES5 998-3ES.2 |* Description of master interface IM 308-C for
I/O device S5-115U/H, S5-135U and S5-155U/H

¢ Description of the S5-95U with PROFIBUS-DP maste
interface

¢ Handling COM ET200 Windows
e Handling FB IM308C

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Type File

Device Master File

All the properties of a DP slave are stored in a type file.

You can integrate the type file of the ET 200BHIE C-1) in COM ET200
as of \érsion 4.0, COM ET 200 iWdows and STEPR.

The type files for the ET 200L-SC4ble C-4) can be integrated in
COM ET 200 Windows as of ¥rsion 2.1.

The type files for a default start-up of the ET 200L-SC with a standard, non-
Siemens DP master are describeddbld C-14. ¥u can integrate the type
files of the default start-up in COM ET 200inlows as of ¥rsion 1.0.

If you need the type file, you can get it using a modem by calling +49 (91
737972 or from the SINEC library in AUTFORUM in CompuServe
(GO AUTFORUM).

All slave-specific characteristics are stored in a device master file (GSD file).
The structure of the device master file is laid down in EN'BD\blume 2,
PROFIBUS.

If you need the device master file, you can get it using a modem by calling
+49 (91) 737972 or from the SINEC library in AUTFORUM in
CompuServe@O AUTFORUM).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Configuration Thefollowing table shows the version of the configuration software as of

Software which the ET 200L, ET 200L-SC and ET 200L-SC IM-SC are integrated.

Table B-1 Version der Projektier-Software

Order Number of the COM ET 200 COoM STEP 7
Module Windows PROFIBUS as of \ersion
(6ES7 ... 0XBO0) as of \ersion as of \ersion

131-1BHO0 21 3.0 3.0
131-1BLOO 21 3.0 3.0
132-1BH00 2.1 3.0 3.0
132-1BL0OO 21 3.0 3.0
133-1BL00 21 3.0 3.0
131-1EHO0 — 3.0 3.1
132-1EHO00 - 3.0 3.1
133-1EHO00 - 3.0 3.1
131-1BH10 21 3.0 3.0
131-1BH11 - 3.0 3.0
131-1BL10 21 3.0 3.0
131-1BL11 — 3.0 3.0
132-1BH10 21 3.0 3.0
132-1BH11 - 3.0 3.0
133-1BL10 - 3.0 3.0
138-1XL00 - 3.2 4.1

B-2

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Most Important If you do not have the device master file in front of you, the most important
Characteristics characteristics of the EA00L distributed 1/O device are listed here in tabular
form.

Table B-2 Data for PROFIBUS-DP

Characteristic DP Keyword in Accor- | ET 200L ET 200L-SC or
dance with EN 50 170 ET 200L-SC IM-SC
Volume 2, PROFIBUS
Manufacturer ID Ident_Number See See Table C-4
Table C-1
Supports FMS FMS_supp No No
Supports 9.6 kbps 9.6_supp Yes Yes
Supports 19.2 kbps 19.2_supp Yes Yes
Supports 93.75 kbps 93.75_supp Yes Yes
Supports 187.5 kbps 187.5_supp Yes Yes
Supports 500 kbps 500_supp Yes Yes
Supports 1.5 Mbps 1.5M_supp Yes Yes
Supports 3 Mbps 3M_supp No* No
Supports 6 Mbps 6M_supp No* No
Supports the FREEZE control command Freeze_Mode_supp | Yes Yes
Supports SYNC control command Sync_Mode_supp Yes Yes
Supports automatic baud rate recognition Auto_Baud_supp Yes Yes
PROFIBUS address modifiable using softwareSet_Slave_Add_supp | No No
User-specific parameterization data (default) | User_Prm_Data Yes Yes
Length of the user-specific data User_Prm_Data_Len |5 bytes | Variable
5x 00y
Modular device Modular_Station 0 1
Maximum number of modules Max_Module 0 8 (ET 200L-SC)
16 (ET 200L-SC IM-SC
Maximum number of inputs Max_Input_Len See Table B-3 and B4
Maximum number of outputs Max_Output_Len
Maximum number of inputs&ind outputs togetherMax_Data_Len
Central display of manufacturer-specific statusUnit_Diag_Bit Not used | Not used
and error messages
Assignment of values to texts in device-specifit/nit_Diag_Area Not used | Used
diagnostic field
Identification of all modules of a modular DP | Module, End_Module | No No
slave
Assignment of manufacturer-specific error typgshannel_Diag No No
to texts in channel-specific diagnostic field

* Exception: AC terminal blocks of the ET 200L

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Inputs and TableB-3 indicates the maximum number of inputs and outputs of tfer-dif
Outputs with the ent ET200L electronics blocks:

ET 200L

Table B-3 Maximum Number of Inputs and Outputs with the ET 200L

Electronics Block Maximum Number of

Inputs (Bytes) Outputs (Bytes) Inputs and Outputs
Together (Bytes)
L16 DIDC 24V 2 0 2
L32DIDC 24V 4 0 4
L 16 DO DC 24 V/0.5 A 0 2 2
L 32 DO DC 24 V/0.5 A 0 4 4
L 16 DI/16 DO DC 24 V/0.5 A 2 2 4

TableB-4 indicates the maximum number of inputs and outputs of tfer-dif
ent ET200L-SC electronics blocks.

Inputs and

Outputs with the
ET 200L-SC or

ET 200L-SC IM-SC

Table B-4 Maximum Number of Inputs and Outputs with the ET 200L-SC or ET 200L-SC IM-SC

Electronics Block Maximum Number of Digital 1 Maximum Number of Analog?

Inputs Outputs | Inputs and | Inputs Outputs | Inputs and
(Bytes) (Bytes) Outputs (Bytes) (Bytes) Outputs
Together Together
(Bytes) (Bytes)
Type File with SI802XA?.2064 Type File with SI802XB?.206+4
L-SC 16 DI DC 24 V 10 8 18 34 32 66
L-SC 32 DI DC 24V 12 8 20 36 32 68
L-SC 16 DO DC 24 V/0,5 A 8 10 18 32 34 66
L-SC 16 DI/16 DO DC 24 V/0,5 A - - - 34 34 68
L-SC IM-SC 64 64 128 - - -

1 Only digital input and output modules are connected to the ET 200L-SC.

2 Analogand digital input and output modules are connected to tH20BI-SC; you can use digital or analog or digital

and analog modules on the Smart Connect.

3 “X"=7,890rC

4 “?” stands for a language abbreviation; D = German

B-4

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c




Configuration Frame and Parameterization C
Frame for the ET 200L

Using STEP 7 as of If you configure and parameterize the ET 200L using STEP 7 or using

V3.2or COM PROFIBUS as of \8.0 (or COM ET 200 \dows as of ¥rsion 2.1),
COM PROFIBUS you can call on an on-line help system for assistance with your entries.
asof vV 3.0

You neednly the information in Section C.5. If you want to run your
ET 200L-SC or ET200L-SC IM-SC without parameterization, you will find
the default configuration for a default start-up in Section C.5.

Using Any If you enter the configuration of the ET 200L-SC or ET 200L-SC IM-SC us
Configuration ing a configuration frame and a parameterization frame, you will find the
Software information you require in Section C.3/C.4.

Default Start-Up If you run your ET200L-SC or ET200L-SC IM-SC without parameterization

(e.g. with S5-95U), you will find the default configuration for a default
start-up in Sectign C\5.

Note

When creating the configuration and parameterization frames, you must use
the predefined identifiers. If you use the wrong identifiers, th@ ®IL-SC
or ET 200L-SC IM-SC cannot work properly

The ET200L-SC or ET200L-SC IM-SC does not check all the contents of
the configuration and parameterization frames for plausibility

Contents of the Section Topic Page
Chapter C1 | Identfiers for the ET 200L c2
C.2 Types of ET 200L-SC or ET 200L-SC IM-SC Start-Up C-3
C3 Configuration Frame for the ET 200L-SC or C-4
ET 200L-SC IM-SC
c4 Parameterization Frame for the ET 200L-SC or C-14
ET 200L-SC IM-SC
C5 Default Start-Up C-31

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02¢c C-1
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Cl1l Identifiers for the ET 200L

DP Identifier Thevarious electronic blocks are distinguished by means of the DP identifier
within PROFIBUS-DPTable C-1 lists the DP identifiers for the ROOL
distributed 1/0 device.

Table C-1 DP Identifiers for the ET 200L

Electronics Block Order Name of Manufac- | DP Identifier Con- | Address| Ad-

ET 200L Number Type File ... | turer ID sis- | Length | dress
6ES7 ... -OXBO .200 Slot0 | Slot1 | tency | (Bytes) | Area

L16 DIDC 24V 131-1BHO0 SI0014AXL 0014 000 017 Byte 2 Digital

L32DIDC24V 131-1BL0OO SI0015AXL 00154 000 019 Byte 4 Digital

L 16 DO 132-1BHOO | SI0016AX: 00164 033 000 Byte 2 Digital

DC 24 V/I0O.5 A

L 32 DO 132-1BL00 SI0011AX 00114 035 000 Byte 4 Digital

DC 24 V/I0O.5 A

L 16 DI/16 DO 133-1BL0O SI0017AXL 0017 033 017 Byte 2x 22 Digital

DC 24 V/0.5 A

L16 DIAC 120V | 131-1EHOO SI002AAX1 002A4 000 017 Byte 2 Digital

L 16 DO 132-1EHO0 S10028AXL 00284 033 000 Byte 2 Digital

AC 120 V/ 1.0A

L 8 DI/DO 133-1EH00 | SI0029AXL 0029 032 016 Byte 2 Digital

AC 120 V/I1.0 A

1 X stands for a language-independent version
2 Two bytes each for the input and output ranges

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
C-2 EWA 4NEB 780 6009-02¢



Configuration Frame and Parameterization Frame for the ET 200L

C.2

ET 200L-SC or
ET 200L-SC IM-SC

Table C-2

Types of ET 200L-SC or ET 200L-SC IM-SC Start-Up

In the case of the ET 200L-SC or RT0OL-SC IM-SC you can carry out a
normal start-up (with configuration) or a default start-up (with a default con
figuration). The table below indicates how thdetiént electronics blocks are

displayed in the configuration software and which type/device master files

are valid.

Types of ET 200L-SC of ET 200L-SC IM-SC Start-Up

Display in the Configura-

Type File Name

Order Number in

Device Master

Start-Up Type

tion Software the Configuration File Name3
Software
6ES7...0XBO

L-SC 16Dl DP SI8027A?.208 | 131-1BH10 - Normal (SC digital
only)

L-SC 16Dl /a DP SI8027B7.20b | 131-1BH11 SIEM8027.GSG | Normal (SC analog and
digital)

L-SC 16Dl/def. DP S180272X.206 | 131-1BH10 - Default (SC digital only)

L-SC 32DI DP SI8029A?.208 | 131-1BL10 - Normal (SC digital
only)

L-SC 32Dl /a DP S18029B7.20b | 131-1BL11 SIEM8029.GSG | Normal (SC analog and
digital)

L-SC 32Dl/def. DP S180297X.206 | 131-1BL10 - Default(SC digital only)

L-SC 16DO DP SI8028A?.208 | 132-1BH10 - Normal (SC digital
only)

L-SC 16DO /a DP S18028B7.20b | 132-1BH11 SIEM8028.GSG | Normal (SC analog and
digital)

L-SC 16DO/def. DP S180282X.206 | 132-1BH10 - Default(SC digital only)

L-SC 16DI/DO /a DP SI802CB?.208 | 133-1BL10 SIEM802C.GSG| Normal (SC analog and
digital)

L-SC 16DI/DO/d. DP SI802CZX.206 | 133-1BL10 - Default (SC digital only)

L-SC IM-SC DP SI802BA?.204 | 138-1XL00 SIEM802B.GSG| Normal (SC analog ang
digital)

L-SC IM-SC/def. DP SI802BZX.20¢ | 138-1XL00 - Default(SC digital only)

1 »9” stands for a language-dependent abbreviation; D = German
2 X" stands for a language-independent version
3 The extension “.GSG” stands for German, “.GSE” for English, “.GSF” for French, and so on.

Note

You can also use the SI80__ B?.200 type files to configure the existing (only

digitally upgradable) ET 200L-SC (131-1BH10, 131-1BL10 and
132-1BH10). Yu can of course then only use digital SC modules.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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C.3 Configuration Frame for the ET 200L-SC

Introduction

Structure of the

If a configuration frame is sent to the EQUOL-SC (or ET200L-SC IM-SC)
that deviates from the default configuration, a parameterization frame must
be sent to the EZOOL-SC (or ET200L-SC IM-SC) as well.

In this case, the EZ00L-SC (or ET200L-SC IM-SC) always expects a com
plete parameterization frame for all the slots in use.

If you have not connected any SC electronic modules in the ET 200L-SC or
ET 200L-SC IM-SC, the module only starts up when there is no configura
tion available for the Smart Connect part (see Section C.3.3 for an example).

The structure of the configuration frame depends on the address distribution

Configuration of the Smart Connect electronic modules used.
Fram . . ) .
ame The ET200L-SC or ET200L-SC IM-SC can work with various configuration
frames. The configuration frame that can be read from th20BL-SC or
ET 200L-SC IM-SC is described beloRossible changes to the frame are
also described.
Note
SC function modules, such as the counter module, behave in the same way
as analog SC modules.
Table C-3 Structure of the Configuration Frame
Configuration Slot Identifiers (Hexadecimal) in Bytes
0 1 2 3 4
Virtual slot 1 04 00 00 AD C4
2 04 00 00 9B 40
3 04 00 00 8F (&0}
ET 200L-SC (electronics block) 4to5or7* See Table C-4
Smart Connect SC digital modules 6 or 8* See Table C-5 and Table C-6
(SC) SC analog modules, if only analog| 6 or 8*
modules are used
SC analog modules, if analog and| 7 or 9*
digital modules are used
c-a ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/0 Device
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Table C-3 Structure of the Configuration Frame, continued
Configuration Slot Identifiers (Hexadecimal) in Bytes
0 ‘ 1 ‘ 2 ‘ 3 ‘ 4
ET 200L-SC | SC digital modules 4 See Table C-7 and Table C-8
IM-SC

SC analog modules, if only analog
Smart Connect modules are used
(SC)

SC analog modules, if analog and 5
digital modules are used

* The slot depends on the type of the ET 200L-SC electronics block; 8 bits of an electronic block occupy one slot

Slot Assignment The slot assignment depends on the Smart Connect Modules used:
e Slot6 or 8:
— For digital modules

— For analog modules when only analog modules are connected to the
Smart Connect

e Slot7or9:

— For analog modules when analog and digital modules are connected to
the Smart Connect

Contents of the In the following section you will find all the information you need on the
Section structure of the parameterization frame.
Section Topic Page
C.3.1 | Identifiers for the ET 200L-SC C-6
C.3.2 | Identifiers for the ET 200L-SC IM-SC Cc-9
C.3.3 | Configuration Frame Example C-11

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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C31 Identifiers for the ET 200L-SC

Identifiers for the Theidentifiers for configuration depend on the electronics block used.
ET 200L-SC Table C-4 contains all the DP identifiers for the ZDOL-SC.

Table C-4 Identifiers for the ET 200L-SC

Electronics Block | Order Num- | Manu- | Slot | DP Identifiers (Hexadeci- | Con- | Address | Ad-
ET 200L-SC ber facturer mal) in Bytes sis- | Length | dress
6EST... ID ten- | (Bytes!t | Area?
-OXBO 0 1 2 3 4 cy
L-SC 16 DI 131-0BH11 | 80274 4 43 | 00 | 00 | 9F | 41 | Byte 66 Digital
DC24V 5 | 43|00 00]|9F| 41
L-SC 32 DI 131-1BL11 | 802% 4 43 | 00 | 00 | 9F | 41 | Byte 68 Digital
DC24V 5 | 43|00 00]|9F| 41
6 43 | 00 | 00 | 9F | 41
7 43 | 00 | 00 | 9F | 41
L-SC 16 DO 132-1BH11 | 8028, 4 83 | 00 | 00 |AF | 48 | Byte 66 Digital
DC 24 V0.5 A 5 | 83|00 00|AF| 48
L-SC 16 DI/ 133-1BL10 | 802Gy 4 83 | 00 | 00 |AF | 48 | Byte 68 Digital
16 DODC 24V 5 83 | 00 | 00 |AF | 48
6 43 | 00 | 00 | 9F | 41
7 43 | 00 | 00 | 9F | 41

1 Total address length of the ET 200L-SC
2 Theaddress area “Digital” and consisteriByte” apply only to the electronic blocks. If you use analog modules on
the Smart Connect, the address area is “Analog” and the consistency “Word”.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Identifiers for the Table C-5 Identifiers for the Smart Connect with Digital ET 200L-SC Mod-

Smart Connect ules

VI\\//II(t)r(]leJDI:agsltal Smart Input | Output Identifiers (Hexadecimal)

Connect Byte Byte 0 1 2 3 2

DI SC 1 43 00 00 42 45
(SC config-
uration with 2 43 01 00 42 45
SCinput 77 e T 43 | 021007| 00 42 | 45
modules)
DO SC 1 83 00 00 42 45
(SC config-
uration with | 2 83 01 00 42 45
SC output - 3to8* | 83 |02t007| 00 42 45
modules)
DI/IDOSC |1 1 C2 00 00 42 45
(SC config- | 1 2 c2 00 01 42 45
uration with
SCinpuit 2 1 C2 01 00 42 45
and output |2 2 C2 01 01 42 45
modules) I3 gr (308 | C2 | 02t007| 021007 42 | 45

Identifiers for the Table C-6 Identifiers for the Smart Connect with Analog ET 200L-SC Modules
Smart Connect
V“\;II;ZSZZ“OQ Smart Con- | Input | Output Identifiers (Hexadecimal)
nect Word Word 0 1 > 3 2
DI SC 1 43 40 00 42 45
(SC config-
uration with 2 43 41 00 42 45
SCinput 758 e 43 | 42t04F| 00 42 45
modules)
DO SC 1 83 40 00 42 45
(SC config-
uration with |~ 2 83 41 00 42 45
SC output - 3t016 | 83 | 42t04F| 00 42 | 45
modules)
DI/DOSC |1 1 C2 40 40 42 45
(SC config- | 1 2 c2 40 41 42 45
uration with
SCinput 2 1 Cc2 41 40 42 45
and output |2 2 C2 41 41 42 45
modules) 33,16 (31016 | C2 | 42t04F | 42t04F| 42 | 45

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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C-8

Note

Thebyte size in the DP identifiers “1” and “2” becomes the word size when
the Smart Connect is analog. The word size begins with the valu@otO
1 word) and ends at 4H16 words).

If only input modules or only output modules are connected to the Smart
Connect, the byte and word size is in the DP identifier “1”.

If input and output modules are connected to the Smart Connect, the byte
and word size of the outputs is in the DP identifier “1” and the byte and
word size of the inputs is in the DP identifier “2”.

For the Smart Connect with digital and analog modules, the total length of
the input and output range is a maximum of 32 bytes in each case.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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C.3.2 Identifiers for the ET 200L-SC IM-SC

Identifiers for the Table C-7 Identifiers for the Smart Connect with Digital ET 200L-SC
Smart Connect IM-SC Modules
with Digital — -
Smart Input | Output Identifiers (Hexadecimal)
Modules Connect Byte Byte
y y 0 1 2 3 4
DI SC 1 43 00 00 42 4A
(SC struc-
ture with SC| 2 43 01 00 42 4A
input mod-
ules) 3to 16 | --- 43 02 to OF 00 42 4A
DO SC 1 83 00 00 42 4A
(SC struc-
ture with scl| - 2 83 01 00 42 4A
output mod-
ules) 3to 16 83 02 to OF 00 42 4A
DI/DOSC |1 1 Cc2 00 00 42 4A
(SCstruc- |1 2 c2 00 01 42 4A
ture with SC
inputand | 2 1 C2 01 00 42 4A
O:Jtp)Ut mod- 2 2 c2 01 01 42 4A
ules
3t016 |3to 16 Cc2 02 to OF | 02 to OF 42 4A
Identifiers for the Table C-8 Identifiers for the Smart Connect with ET 200L-SC IM-SC
Smart Connect Analog Modules
with Analog — -
Modules Smart Input | Output Identifiers (Hexadecimal)
Connect | Word | Word o 1 5 3 2
Al SC 1 43 40 00 42 4A
(SC struc-
ture with scl 2 43 41 00 42 4A
input mod-
ules) 3t0o32 | --- 43 42 to 5F 00 42 4A
AO SC 1 83 40 00 42 4A
(SC struc-
ture with scl| — 2 83 41 00 42 4A
output mod-
ules) 31032 83 42 to 5F 00 42 4A
AI/AO SC 1 1 Cc2 40 40 42 4A
(SCstrue- |1 2 c2 40 41 42 4A
ture with SC
input and 2 1 Cc2 41 40 42 4A
Olutp)ut mod-| 5 2 c2 41 41 42 4A
ules
31032 |3t032 Cc2 42to5F | 42to 5F| 42 4A

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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C-10

Note

Thebyte size in the DP identifiers “1” and “2” becomes the word size when
the Smart Connect is analog. The word size begins with the valu@otO
1 word) and ends at 532 words).

If only input modules or only output modules are connected to the Smart
Connect, the byte and word size is in the DP identifier “1”.

If input and output modules are connected to the Smart Connect, the byte
and word size of the outputs is in the DP identifier “1” and the byte and
word size of the inputs is in the DP identifier “2”.

For the Smart Connect with digital and analog modules, the total length of
the input and output range is a maximum of 64 bytes in each case.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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C.3.3  Configuration Frame Example

1st Example

Configuration
Frame for
Example 1

2nd Example

Configuration
Frame for
Example 2

Thefollowing example describes the structure of a configuration frame of an
ET 200L-SC 16 DO DC 24V/0.5A with:

e 2 bytes DO
e A Smart Connect with 2 electronic modules (SC): 2Dl and 2DO

The configuration frame thus consists of the 25 bytes described below:

Configuration Slot Meaning
Frame

04-00-00-AD-C4
04-00-00-9B-40
04-00-00-8F-CO
83-01-00-AF-48
C2-00-00-42-45

Virtual slots

2 bytes DO

SmartConnect with electronic modules (SC): 2DI, 200.
The inputs and outputs of the 2D1/2DO are distributed
over 1 input and 1 output byte.

G | W N|

The following example describes the structure of a configuration frame of an
ET 200L-SC 16 DI/16 DO DC 24V/0.5A with:

* 2 bhytes DI, 2 bytes DO

e A Smart Connect with 4 digital electronic modules:ZDI and 2< 2DO
and with 3 analog electronic modulest 2Al, 1x 1Al and 1x 1A0

The configuration frame thus consists of the following 30 bytes:

Configuration Slot Meaning
Frame

04-00-00-AD-C4 Virtual slots

04-00-00-9B-40

04-00-00-8F-CO

C2-01-01-AF-48 2 bytes DO / 2 bytes DI

G | W N| P

C2-01-01-42-45 SC with digital electronic modules:xx2DI and
2% 2DO0. The inputs and outputs of th& 2DI/2 x 2DO

are distributed over 2 input and 2 output bytes.

C2-40-42-42-45 | 6 SCwith analog electronic modulesx?Al, 1 x 1Al and

1x 1AO0. The inputs and outputs are distributed over|3

input words and 1 output word.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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3rd Example

Configuration
Frame for
Example 3

4th Example

Configuration
Frame for
Example 4

C-12

Thefollowing example describes the structure of a configuration frame of an
ET 200L-SC 32 DI DC 24V with:

e 4 bytes DI
e No Smart Connect

The configuration frame thus consists of the 20 bytes described below:

Configuration Slot Meaning
Frame

04-00-00-AD-C4| 1
04-00-00-9B-40 | 2
04-00-00-AF-CO| 3
43-03-00-9F-41 | 4

Virtual slots

4 bytes DI

Note

¢ You must always transfer the complete configuration frame to the
ET 200L-SC.

e If you have not inserted a Smart Connect module, a configuration frame
is not sent for the SC section (slots 5 and 6).

The following example describes the structure of a configuration frame of an
ET 200L-SC IM-SC with:

e A Smart Connect with 7 digital electronic modules:2DI and 3x 2DO
and with 6 analog electronic modulest 2Al, 2x 1Al and 3x 1A0O

The configuration frame thus consists of the 25 bytes described below:

Configuration Slot Meaning
Frame

04-00-00-AD-C4] 1
04-00-00-9B-40 | 2
04-00-00-8F-CO | 3
C2-04-03-42-4A | 4

Virtual slots

SC with digital electronic modules>42DI and
3% 2DO0. The inputs and outputs are distributed over
4 input and 5 output bytes.

C2-48-44-42-4A| 5 SCwith analog electronic modulesx2Al, 2x 1Al and
3x 1A0. The inputs and outputs are distributed over|
5 input and 9 output words.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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5th Example

Configuration
Frame for
Example 5

Thefollowing example describes the structure of a configuration frame of an
ET 200L-SC IM-SC with;

e A Smart Connect with 3 digital electronic modules:ZDI and 1x 2DO
and with 2 analog electronic modules< 2Al and 1x 1Al
and with one counter module (3 words | and O)

The configuration frame thus consists of the following 25 bytes:

Configuration Slot Meaning
Frame

04-00-00-AD-C4| 1
04-00-00-9B-40 | 2
04-00-00-AF-CO| 3
C2-00-01-42-4A| 4

Virtual slots

SC with digital electronic modules:22DI and
1x2DO. The inputs and outputs are distributed over
2 input and 1 output byte.

C2-42-45-42-4A| 5 SCwith analog electronic modulesx?Al, 1 x 1Al and
1Xx 1COUNT40kHz. The inputs and outputs are distrjb-
uted over 6 input nad 3 output words.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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c4 Parameterization Frame for the ET 200L-SC or
ET 200L-SC IM-SC

ET 200L-SC All the parameterizable values of the ET 200-SC are stored in the parameter
Parameterization ization frame. The maximum length of the parameterization frame is 185 by
Frame tes.

The maximum length is required for the following Smart Connect module

combination:

e 8x2Al

ET 200L-SC IM-SC The structure of the ET 200L-SC IM-SC parameterization frame is identical
Parameterization to that of the ET 200L-SC. In the case of the ET 200L-SC IM-SC you can
Frame parameterize up to 16 SC modulesu¥nust not exceed the maximum

length of the parameterization frame, which is 244 bytes (see Section 2.4).

Structure of the The following figure shows the basic structure of the parameterization frame
Parameterization of the ET 200L-SC or E200L-SC IM-SC:
Frame

Parameters for the status (3 bytes) See Figure/C-3

Standard section (7 bytes) % See Figure|C-2

Parameters for the ET 200L-SC (21 to 185 bytes) )
Parameters for the ET 200L-SC IM-SC (21 to 244 bytes) See Section C.4.2

Figure C-1 Structure of the Parameterization Frame of the ET 200L-SC and ET 200L-SC IM-SC

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Contents of the This section contains all the information you require on the structure of the
Section parameterization frame.
Section Topic Page
C.4.1 | Standard Section and Parameters for the Status C-16
C.4.2 | Parameters for the Smart Connect Section C-17
C.4.3 | Data Record O C-1¢9
C.4.4 | Data Record 128 C-20
C.4.5 | Data Record 130 C-22
C.4.6 | Parameterization Frame Example C-27

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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C4.1 Standard Section and Parameters for the Status

Overview

Standard Section

ET 200L:
Parameters for
Status

ET 200L-SC and

ET 200L-SC IM-SC:

Parameters for
Status

C-16

The standard section is identical for all ET 200L modules. The parameters
for the status have an identical structure for alPBUL-SC and
ET 200L-SC IM-SC modules.

The first 7 bytes of the parameterization frame are standardized in accor
dance with EN 50170dfume 2, PROFIBUS and contain the following, for
example:

Byte 0 | 88y, Station status

Byte 1 | 01y Watchdog factor 1

Byte 2 | 06y Watchdog factor 2

Byte 3 | OBy Response delay Trpy
Byte 4 | 80y Manufacturer ID, high-byte
Byte5 | 27y Manufacturer ID, low-byte
Byte 6 | OOy Group ID

Figure C-2 Standard Section of the Parameterization Frame

Thenext 5 bytes contain the status bytes for the ET 200L. The default-assign
ment for these 5 bytes is: 9004 004 004 004.

The next 3 bytes are the status bytes. The default assignment for these 3 by
tes is: 4@, 204 004. The meaning of the parameters is given in Figure C-3:

7 2 1 0 Bitno.
Byte7 [o[1]ofoJo]o]o]o]
I
Start bit monitoring on
Stop bit monitoring on

Watchdog basis 0: 10 ms
1:1ms

Failsafe mode

0: Other DP master
1: DP master on SIMATIC S7/M7

6 5 Bit no.
Byte8 [0][0] 1[0[o]o]0]0O]
I

Diagnostic interrupt enable

Byte9 [0[o[oJo[o]o]o]0]

Figure C-3 Parameters for the Status

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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C.4.2 Parameters for the Smart Connect Section
Overview The parameters for the Smart Connect section are stored in various-data re
cords. Bble 5-4 shows the composition of the records.
Configuration The data records for the EZDOL-SC are arranged in the following order:
ET 200L-SC
Table C-9 Data Records for the ET 200L-SC
Parameter Slot Length Meaning
Record Digital SC | Analog SC | Digital and
Modules Modules | Analog SC
Only Only Modules
DS0 5 5 7 bytes Diagnosticinterrupt forthe
SC digital digital Smart Connect
modules
DS128 5 5 7 bytes Configuration data for the
SC digital + 7 bytes per SC module | digital Smart Connect
modules
DS0 5 6 7 bytes Diagnosticinterrupt forthe
SC analog analog Smart Connect
modules
DS128 5 6 7 bytes Configuration data for the
SC analog + 7 bytes per SC module | analog Smart Connect
modules
DS130 5 6 7 bytes Parameters for the analog
SC analog + 2 bytes per SC module | Smart Connect modules
+ 5 bytes per channel

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
EWA 4NEB 780 6009-02c
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Configuration
ET 200L-SC IM-SC

Thedata records for the EA0D0L-SC IM-SC are arranged in the following

order:

Table C-10 Data Records for the ET 200L-SC IM-SC
Parameter Slot Length Meaning
Record Digital SC | Analog SC | Digital and
Modules Modules | Analog SC
Only Only Modules
DS0 4 4 7 bytes Diagnosticinterrupt forthe
SC digital digital Smart Connect
modules
DS128 4 4 7 bytes Configuration data for the
SC digital + 7 bytes per SC module | digital Smart Connect
modules
DS0 4 5 7 bytes Diagnosticinterrupt forthe
SC analog analog Smart Connect
modules
DS128 4 5 7 bytes Configuration data for the
SC analog + 7 bytes per SC module | analog Smart Connect
modules
DS130 4 5 7 bytes
SC analog + 2 bytes per analog SC | Parameters for the analog
module Smart Connect modules
+ 5 bytes per channel Parameters for the counte
+ 11 bytes per counter | module
module
Note

C-18

You must always transfer the complete parameterization frame for the con

figuration of the ET200L-SC or ET200L-SC IM-SC.

The information in records DS128 and DS130 for the analog Smart Connect

modules must correspond.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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C.43 Data Record O

Data Record 0 Record Oconsists of 7 bytes (byte 0 to byte 6) and is generated separately for
digital and analog Smart Connect modules. Record 0 has the same content
for both modules.

The following figure describes the structure of DSO for the2BOL-SC:

Byte 0 07 Block length
Byte 1 5Fy S7 constant
Byte 2 044/051/06y Slot

ET 200L-SC: For analog modules when analog
and digital modules are connected to the SC

ET 200L-SC IM-SC: For analog modules when ana-
log modules and digital modules are connected to
the SC

ET 200L-SC IM-SC: For digital modules and for ana-
log modules when only analog modules are con-
nected to the SC

ET 200L-SC: For digital modules and analog mod-
ules when only analog modules are connected to

the SC
Byte 3 004 Record number
Byte 4 024 Record length

Byte5 [o]o[1]o]o]o]o]o]
I

0: Diagnostics enabling blocked
1. Diagnostics enabling

Byte 6 | 00y | Not applicable

Figure C-4 Structure of Data Record 0

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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C4.4 Data Record 128

Overview

Data Record 128,
Header

C-20

Datarecord 128 consists of a header with a length of 7 bytes and an addi
tional 7 bytes per Smart Connect module. These are described below

Figure C-5 describes the header of data record 128.

Byte O Variable Block length: 7 bytes + 7 bytes / SC mod.
Byte 1 5FH S7 constant
Byte 2 044/054/06 Slot
ET 200L-SC: For analog modules when analog
and digital modules are connected to the SC
ET 200L-SC IM-SC: For analog modules when ana-
log and digital modules are connected to the SC
ET 200L-SC IM-SC: For digital modules and for ana-
log modules when only analog modules are con-
nected to the SC
ET 200L-SC: For digital modules and ana-
log modules when only analog modules are
connected to the SC
Byte 3 80y Data record number
Byte 4 Variable Data record length: 7 bytes / SC mod. +2
Byte 5 00y Version identifier
Byte 6 504 Additional identifier/device type assign-
ment
Figure C-5 Structure of the Header of Data Record 128

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device

EWA 4NEB 780 6009-02c



Configuration Frame and Parameterization Frame for the ET 200L

Data Record 128, Figure C-6 describes the contents of data record 128. These bytes are re
Contents peated for each Smart Connect electronic module that is connected.
Byte 7, 14 to 56 | 01y to 08y | Channel module address of the Smart
Connect electronic module
Byte 8, 15 to 57 | |  Channel module-specific identifier of

the Smart Connect electronic module

01y: 2DIDC24V or 1DIAC120/230V

02y4: 2DODC24V0.5A; 2DODC24V2A; 1DOAC120/230V1A or
1DORel.AC230V

C5y: Al RTD; 2A1 U; 2Al 1 or 2AI TC

D5y: Fast 2Al1 U or 2Al |

E6y: 1AO0 U or 1A0 | (double module width)

D9y: 1COUNT40kHz

Byte 9, 16 to 58 | 00y to 1Fy or 3Fy/ FFy Bytg offset, input range of the SC
[ section (see Table C-5)
‘ No input
Byte offset 31 (ET 200L-SC) or 63 (ET 200L-SC IM-SC)
Byte offset O

76543210
Byte 10, 17 to 59 [T JoJol T T 1]

Bit offsets 0 to 7: Determine the position within
the byte in the input range (not applicable if the
byte offset is FFy)
Number of channels of the Smart Connect electronic module:
0 - single-channel; 1 - two-channel; 2 - three-channel
Length requirements of channels
00 - 1 bit; 10 - 2 bytes

Byte 11, 18 to 60 00w t0 1Fw or 3Fw/ EF Byte offset, input range of the SC
vt | H H H| H section (see Table|C-5)
No input
Byte offset 31 (ET 200L-SC) bzw. 63 (ET 200L-SC IM-SC)
Byte offset O

7 6543 21 0
Byte 12, 19 to 61 [T TJoJo] TTT]

Bit offsets 0 to 7: Determine the position within
the bytes in the input range (not applicable if the
byte offset is FFR)
Number of channels of the Smart Connect electronic module:
0 - single-channel; 1 - two-channel; 2 - three-channel
Length requirements of channels
00 - 1 bit; 10 - 2 bytes

Byte 13, 20t0 62 | 00y | Channel-module specific parameters

Figure C-6 Structure of Data Record 128, Bytes 7 to 62

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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C.45 Data Record 130

Overview Datarecord 130 consists of a header with a length of 7 bytes, an additional
2 bytes per SC module and 5 bytes per channel. They are described below

Data Record 130, Figure C-7 describes the header of data record 130.
Header
Byte 0 ) Block length: 7 bytes + 2 bytes per SC
Variable module + 5 bytes per channel
Byte 1 5F4 S7 constant
Byte 2 04/054/06 Slot

ET 200L-SC: For analog modules when analog
and digital modules are connected to the SC

ET 200L-SC IM-SC: For analog modules when analog
and digital modules are connected to the SC

ET 200L-SC IM-SC: For digital modules and for analog
modules when only analog modules are connected to
the SC

ET 200L-SC: For digital modules and analog mod-
ules when only analog modules are connected to

the SC
Byte 3 82y Data record number
Byte 4 Variable Data record length: 2 bytes + 2 bytes per
SC module + 5 bytes per channel
Byte 5 00y Version identifier
Byte 6 504 Additional identifier/device type assignment

Figure C-7 Structure of the Header of Data Record 128

Data Record 130, Figures C-8 and C-9 describe the contents of data record 130. A distinction is
Contents drawn between single- and two-channel modules.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Data Record 130, You will find the contents of data record 130 for single-channel modules in
Single-Channel the following figure.

Byte 7 07y Total block length for a module

Byte 8 01y to 08y Module address

Byte 9 054 Block length for a channel

Byte 10 00y Channel address

Byte 11

Byte 12 Channel-specific parameters

Byte 13 00y

Figure C-8 Structure of Data Record 130 for Single-Channel Modules

Data Record 130, You will find the contents of data record 130 for two-channel modules in the
Two-Channel following figure.

Byte 7 0Cq Total block length for a channel module

Byte 8 01y to 084 Channel module address

Byte 9 054 Block length for a channel

Byte 10 00y Channel address

Byte 11

Byte 12 Channel-specific parameters

Byte 13 00y

Byte 14 05y Block length for a channel

Byte 15 01y Channel address

Byte 16

Byte 17 Channel-specific parameters

Byte 18 00y

Figure C-9 Structure of Data Record 130 for Two-Channel Modules

Channel-Specific The channel-specific parameters comprise 3 bytes. The third byte (byte 13 or
Parameters byte 18) is reserved and preset with the valyg 00

The remaining two bytes of the channel-specific parameters are assigned dif
ferently depending on the Smart Connect module. The assignment depends
on whether the module is an input or output module.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Data Record 130, The contents of the data record for the 1COUNT40kHz counter module are
1COUNT40kHz shown in the following figure:
Byte 7 0By Total block length for a module
Byte 8 01 to 08y Channel module address
Byte 9 094 Block length for a channel
Byte 10 00y Channel address
Byte 11
Byte 12
Byte 13
Byte 14 Channel-specific parameters
Byte 15
Byte 16
Byte 17

Figure C-10 Structure of Data Record 130 for the 1COUNT40kHz Counter Module

Al Module — The purpose of byteslland 16 of data record 130 for analog input modules
Byte 11 or Byte 16 is indicated in @ble C-1.

Table C-11 Al Parameters in Byte 11 and 16 of DS130

Smart Connect Measurement Type Measurement Range Bit1
Module 7.4]3..0
- Deactivated 0000 | 0000
2Al1 U \oltage measurement 1..5V 0001 | 0111
+/-10V 1001
2AI | Current measurement, 4-wire connection 0..20mA 0010 | 0010
4...20 mA 0011
+/— 20 mA 0100
Current measurement, 2-wire connection 4..20 mA 0011 | 0011
1Al RTD Resistance measurement, 4-wire connection |0 ... 600Q 0100 | 0110
Thermal resistance measurement with linearizePt100KI (climatic range)] 1000 | 0000
tion and 4-wire connection Pt100 0010
NI100 1011
2AITC Voltage measurement +/— 80 mV 0001 | 0001
Temperature measurement with thermocouple Type R 1011 | 0011
Type J 0101
Type K 1000

1 No other values or combinations are permissible

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Al Module —

The purpose of bytes 12 and 17 of data record 130 for analog input modules

Byte 12 or Byte 17 is indicated in Figure Ci1

Al Module —

7 6543 21090
HEEEEEEN
fp——————
Interference suppression
00 — 50 Hz; 01 — 60 Hz

Smoothing
00 — none; 01 — weak
10 — medium; 11 — strong

Temperature reference junction
000 — none; 011 — dynamic reference temperature;

Number format
0 — S7 format; 1 — S5 format

Figure C-11 Al Parameters in Byte 12 or 17 of DS130

Thethird byte (byte 13 or byte 18) of the channel-specific parameters is al

Byte 13 or Byte 18 ways assigned the valuefbr input modules.

AO Module — Byte The purpose of bits 0 to 5 in bytek dnd 16 of data record 130 for analog

11 or Byte 16

output modules is indicated imble C-12.
Bit 6 is always assigned the value “0”".
Bit 7 specifies the number format:

e Bit7="0" S7 format

e Bit7 ="1" S5 format

Table C-12 AO Parameters in Byte 11 or 16 of DS130

Smart Connect Output Measurement Range Bit1
Module 5 4 3.0
- Deactivated 00 0000
1A0 U \oltage output 1..5V 01 0111
+-10V 1001
1A0 | Current output 0..20mA 10 0010
4 ..20 mA 0011

1 No other values or combinations are permissible

AO Module — Bytes The second and third bytes (bytes 12 and 13 or bytes 17 and 18) of the chan
12 and 13 or Bytes nel-specific parameters are always assigned the vajyéf0utput mod

17 and 18

ules.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Counter Module — The purpose of byteslito 17 of data record 130 for the 1COUNT40kHz
Bytes 11to 17 counter module indicated in Figure C-12.
Byte 11 | Lower count limit (high byte) Lower count limit
Byte 12 | Lower count limit (low byte)
Byte 13 | Upper count limit (high byte) Upper count limit
Byte 14 | Upper count limit(low byte)
Byte 15
7 6 543 21 0 Bitno.
— S~
‘ Mode
00: Continuous
01: Single-pass
10: Periodic
Count mode
0: Upward
1: Upward/downward
Comparison value enabling
0: Disable
1: Enable
Digital output: activate at
000: Dispable
001: Comparison value to overflow
010: Comparison value to underflow
011: Comparison value reached as pulse counting upward
100: Comparison value reached as pulse counting downward
101: Comparison value reached as pulse counting upward or downward
Digital output: logic
0: Not inverted
1: Inverted
Byte 16 | Pulse duration [0 to 30] Pulse duration in steps of 100 ms
Byte 17 | Hysteresis [0 to 255] Activate hysteresis of count pulses at output

Figure C-12 1COUNT40kHz Counter Module — Purpose of Bytes 11 to 17 of Data Record 130

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
C-26 EWA 4NEB 780 6009-02¢



Configuration Frame and Parameterization Frame for the ET 200L

C.4.6  Parameterization Frame Example

Example The example below describes the parameterization of an
ET 200L-SC IM-SC.

The Smart Connect contains the following electronic modules:
e 2DIDC24V (slot A)

e 2DODC24V0.5A (slot B)

e 2AlU (slot C)

e 1AO I (slot D)

e 1COUNT40kHz (slot F)

Table C-13 below shows the contents of the associated parameterization
frame:

Table C-13 ET 200L-SC IM-SC Example

Byte Value Meaning
Oto 6 See Figure | Standard section
C-2
404 Status byte 0 Status bytes
204 Status byte 1; diagnostic interrupt enablgy 21
00y Status byte 2
10 074 Block length Data record O
11 5k S7 constant (digital)
12 04y Slot
13 004 Data record number
14 024 Data record length
15 004 Diagnostics enable: 0
16 004 Not applicable
17 154 Block length Data record 128
18 54 S7 constant (digital)
19 044 Slot
20 804 Data record number
21 104 Data record length
22 004 \ersion identifier
23 504 Additional identifier/device type assignment

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Table C-13 ET 200L-SC IM-SC Example, continued
Byte Value Meaning
24 014 Channel module address: slot A Data record 128
25 01y Channel module-specific identifier: Q1 (digital)
26 004 Byte offset, input range: 0 Smart Connect
27 0AH Bit offset: 2; number of channels: 1 (two-chaégiicmv on
nel); input range
28 FFy Byte offset, output range: no output
29 FFy Bit offset: 0; number of channels: 0; output
range
30 00y Channel module-specific parameters
31 024 Channel module address: slot B
32 024 Channel module-specific identifier: Q2
33 FFy Byte offset, input range: no input ggggg;:\?gg;@
34 FFy Bit offset: 0; number of channels: O ; input | 5 glot B
range
35 004 Byte offset, output range: 0
36 0CH Bit offset: 4; number of channels 1 (two- chan-
nel); output range
37 00y Channel module-specific parameters
38 074 Block length Data record 0
39 5k S7 constant (analog)
40 054 Slot
41 00y Data record number
42 024 Data record length
43 00y Diagnostics enable: 0 (as DSO digital)
44 00y Not applicable
45 1Cq Block length Data record 128
46 174 S7 constant (analog)
a7 054 Slot
48 804 Data record number
49 174 Data record length
50 004 Version identifier
51 504 Additional identifier/device type assignment
52 034 Channel module address: slot C Smart Connect
53 Chy Channel module-specific identifier: §5 ﬁ]Aélgtg_ ov
54 004 Byte offset input range 0
55 88y Bit offset: 0; channel number: 1 (two-channel);
channel length: 2 bytes
56 FF4 Byte offset output range: no output
57 FFy Bit offset: 0; channel number: 0; output range
58 00y Channel module-specific parameters

C-28
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Table C-13 ET 200L-SC IM-SC Example, continued
Byte Value Meaning
59 04y Channel module address: slot D Smart Connect | Data record 128
60 E6y Channel module-specific identifier: g6 iAs(l)():touDzo mA| (analog)
61 FFy Byte offset input range: no input
62 FFy Bit offset: 0; channel number: 0; input range
63 004 Byte offset output range: 0
64 804 Bit offset: 0; channel number: 0 (single-chan-
nel); length of the output channel: 2 bytes
65 004 Channel module-specific parameter
66 064 Channel module address: slot F Smart Connect | Data record 128
67 D9 Channel module-specific identifier: P9 igﬂé’:‘;igmlzm (analog)
68 04y Byte offset input range: 4 slot F
69 984 Bit offset: 0; channehumber: 2 (three-channel);
input channel length: 2 bytes
70 024 Byte offset output range: 2
71 984 Bit offset: 0; channehumber: 2 (three-channel);
length of the output channels: 2 bytes
72 004 Channel module-specific parameters
73 254 Block length Data record 130
74 5k S7 constant (analog)
75 054 Slot
76 824 Data record number
77 1y Data record length
78 004 Version identifier
79 504 Additional identifier/device type assignment

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Table C-13 ET 200L-SC IM-SC Example, continued

Byte Value Meaning
80 0Cq Block length for channel module Smart Connect | Data record 130
81 034 Channel module address: slot C ﬁﬂ;ﬁtg_ 10V | (analog)
82 054 Block length for channel
83 00 Channel address: 0 (one)
84 194 \oltage input: +/— 10 V
85 804 S5 format; interference frequency suppression:
50 Hz; no smoothing
86 004 Not relevant
87 054 Block length for channel
88 014 Channel address: 1 (two)
89 194 Voltage input: +/— 10 V
90 804 S5 format; interference frequency suppression:
50 Hz; no smoothing
91 004 Not relevant
92 074 Block length for channel module Smart Connect
93 04y Channel module address: slot D |1nAs§)oItO|D70 mA
94 054 Block length for channel
95 004 Channel address: 0 (one)
96 A3y Power output: 0 ... 20 mA, S5 format
97 004 Not relevant
98 004 Not relvant
99 OBy Block length for channel module Smart Connect
100 064 Channel module address: slot F ;CSJIJETA'OKHZ
101 0% Block length for channel
102 00y Channel address: 0 (one)
103 004 Lower count limit: 11
104 0By
105 084 Upper count limit: 2222
106 AEH
107 384 Mode: continuous; count mode: upward;
comparison value enabling: enable; activate
digital output at: comparison value counting
upward as pulse; digital output logic: O;
108 074 Digital output pulse duration: 700 ms
109 144 Hysteresis: 20 pulses

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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C.5 Default Start-up

Introduction

/N

Contents of the
Section

The ET 200L-SC or E200L-SC IM-SC can carry out a default start-up.
When it does this, the ET 200L-SC or EOOL-SC IM-SC works with a de
fault configuration.

The ET 200L-SC or ET 200L-SC IM-SC also runs with the digital default
configuration when there are no SC modules connected.

The default configuration frame corresponds to the message of the
ET 200L-SC or ET200L-SC IM-SC when you read the configuration.

Warning

If an SC module fails, in a default start-up the addresses are read in such a
way that the failed SC is not included.

A device master file provides security hereu¥an create this with
COM PROFIBUS.

This section contains all the information you require on the default start-up.

Section Topic Page
C.5.1 | Default Start-up with Digital Smart Connect Modules C-32
C.5.2 | Default Start-up with Analog Smart Connect Modules C-36¢

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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C.5.1 Default Start-up with Digital Smart Connect Modules

Type Files A number of type files are available for the default start-op. &an obtain
these via modem (dial +49 (B)L737972) or in CompuServe in AUTFORUM
(GO AUTFORUMN the SINEC library

Table C-14 Type Files for the ET 200L-SC Default Start-up with Digital SC Mod-

ules
Electronics Block ET 200L-SC Name of the Type File

L-SC 16 DI DC 24 V S180272X.200

L-SC 32DIDC 24V S180297X.200

L-SC 16 DO DC 24 V/0.5 A S180287X.200

L-SC 16 DI/16 DO DC 24 V/0.5 A S1802CZX.200

L-SC IM-SC S1802BZX.200
Configuration Thefollowing configuration frames are required for the default start-up of the
Frame ET 200L-SC or ET200L-SC IM-SC with digital Smart Connect modules:

Note

When an ET 200L-SC or ET 200L-SC IM-SC receives a default configura
tion frame with 2/4 bytes DI and DO, the module still starts up when there
are no SC modules connected.

L-SC 16 DI Configuration frame for the ET 200L-SC 16 DI DC 24 V
Configuration Frame Slots Meaning
04-00-00-AD-C4 1 Virtual slots
04-00-00-9B-40 2
04-00-00-8F-C0O 3
43-01-00-9F-42 4 2 bytes DI
C2-01-01-42-45 5 SmartConnect with electronimod

ules (SC): 2 input and 2 output byt
tes

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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L-SC 32 DI Configurationframe for the ET 200L-SC 32 DI DC 24 V
Configuration Frame Slots Meaning
04-00-00-AD-C4 1 Virtual slots
04-00-00-9B-40 2
04-00-00-8F-CO 3
43-03-00-9F-43 4 4 bytes DI
C2-01-01-42-45 5 SmartConnect with electronimod
ules (SC): 2 input and 2 output byt
tes
L-SC 16 DO Configurationframe for the ET 200L-SC 16 DO DC 24 V/0.5 A
Configuration Frame Slots Meaning
04-00-00-AD-C4 1 Virtual slots
04-00-00-9B-40 2
04-00-00-8F-CO 3
83-01-00-AF-50 4 2 bytes DO
C2-01-01-42-45 5 SmartConnect with electronimod
ules (SC): 2 input and 2 output byt
tes

L-SC 16 DI/16 DO Configurationframe for the ET 200L-SC 16 DI/16 DO DC 24 V/ 0.5 A:

Configuration Frame

Slots

Meaning

04-00-00-AD-C4

04-00-00-9B-40

04-00-00-8F-CO

Virtual slots

C2-01-01-BF-D2

2 bytes DO/2 bytes DI

C2-01-01-42-45

Al | W| N[ P

SmartConnect with electronimod
ules (SC): 2 input and 2 output by}
tes

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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L-SC IM-SC Configuration frame for the ET 200L-SC IM-SC:
Configuration Frame Slots Meaning
04-00-00-AD-C4 1 Virtual slots
04-00-00-9B-40 2
04-00-00-8F-CO 3
C2-01-01-42-4A 4 4 input and 4 output bytes
Parameterization The ET 200L-SC requires the following parameterization frame for the de
Frame fault start-up:
Standard section (7 bytes) See Figure C-2
Parameters for the status (3 bytes) Byte 7 | 00y
Byte 8 | 00y
Byte 9 | OOy

Figure C-13 Structure of the Parameterization Frame

Note
¢ A diagnostic interrupt enable is not possible in byte 1 (BIT 5).

¢ If you use a DP master for the default start-up that sends only the stan
dard section of the parameterization frame, the start-up is carried out
without status bytes (bytes 7 to 9).

Default Setting for For the default setting of the ET 200L-SC, 2 bytes each are set in the process
Digital Smart image for the digital Smart Connect modules for the input and output of the
Connect Modules Smart Connect electronic modules.

SC modules Slot

A B C D E F G H
Input bytes |0 1| 23] 4[5/6]|7fo|[1[2]|3|4[5]6] 7
Outputbytes (0]|1[2|3[4|5/6/ 7010/ 1[2]3|4/5/6 7
Byte 0 Byte 1

Figure C-14 Default Setting for Digital SC Modules with the ET 200L-SC

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Default Setting for For the default setting of the ET 200L-SC IM-SC, 4 bytes each are set in the
the ET 200L-SC process image for the digital Smart Connect modules for the input and output
IM-SC of the Smart Connect electronics modules.
TB 16IM-SC TB 16SC
Slots

SCmodules |A|B|C|D|E|F|G/H A|B|C| D|E|F|G|H
Input bytes 012345670 1234/5/6701234 56701234567
Output bytes 0123456 701234/56701234/ 56701234567

Byte O Byte 1 Byte 2 Byte 3

Figure C-15 Default Setting for Digital SC Modules with the ET 200L-SC IM-SC

Example A default start-up is carried out with the following configuration:
e ET 200L-SC 16 DO DC 24 V/0.5A and Smart Connect:

ET 200L-SC Smart Connect
A B C D E F G H
16 DO DC 24 V/0,5A 100 | 10O
2Dl | 2DI|2DO0O| 2DO| 1DI| 1DI | Rel | Rel

Output word 64 Input word 70
Output word 80

Solution of the Address assignment for the ET 200L-SC and Smart Connect
Example e ET 200L-SC 16 DO DC 24 V/0.5 A
— On-board I/O device outputs 1 to 8: output byte 64.0 to 64.7
— On-board I/O device outputs 9 to 16: output byte 65.0 to 65.7

e Smart Connect:

Slot SC Module Address
A 2DIDC24V Input 70.0 and 70.1
B 2DIDC24V Input 70.2 and 70.3
C 2DODC24V0.5A Output 80.4 and 80.5
D 2DODC24V0.5A Output 80.6 and 80.7
E 1DIAC120/230V Input 71.0
F 1DIAC120/230V Input 71.2
G 1DORel.AC230V Output 81.4
H 1DORel.AC230V Output 81.6

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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C.5.2 Default Start-Up with Analog Smart Connect Modules

Type Files

Configuration
Frame

Thereare no type files for the default start-up of theZDDL-SC or
ET 200L-SC IM-SC with analog Smart Connect modules. This is because
there is such a wide range of configuration options.

Note

In the default start-up, the analog Smart Connect modules use the default
parameters stored in each module (see Chapter 12).

For the default start-up of the EDOL-SC or ET200L-SC IM-SC with ana

log Smart Connect modules, an addition must be made to the configuration
frame of the ET200L-SC with digital Smart Connect modules. Use the con
figuration frame extension shown imffles C-15 and C-16, and append it to
the configuration frame of the EADOL-SC or ET200L-SC IM-SC with digi

tal Smart Connect modules.

In addition to analog Smart Connect modules, at least one digital Smart Con
nect module must be plugged in.

Table C-15 ET 200L-SC: Configuration Frame Extension for Analog Smart Connect Modules

Configuration Frame Exten- Slot Meaning
sion for the ET 200L-SC

43-(40 to 4E)-00-42-45

6 Smart Connect with analog input modules; 1 to 8 modules with|1 to
16 channels, depending on the configuration

83-(40 to 43)-00-42-45

6 SmartConnect with analog output moduldsto 4 modules with 1 to
4 channels, depending on the configuration

C2-(40 to 43)-(40 to 4E)-42-45| 6 Smart Connect with analog output and input modules; 1 to 4 output

modules with 1 to 4 channels and 1 to 8 modules with 1 to 16 dhan-
nels, depending on the configuration

Table C-16 ET 200L-SC IM-SC: Configuration Frame Extension for Analog Smart Connect Modules

Configuration Frame Extension Slot Meaning
for the ET 200L-SC IM-SC

43-(40 to 5D)-00-42-4A

5 Smart Connect with analog input modules; 1éomodules with
1 to 32 channels, depending on the configuration

83-(40 to 48)-00-42-4A

5 Smart Connect with analog output modules; & taodules with
1 to 8 channels, depending on the configuration

C2-(40 to 48)-(40 to 5D)-42-4A 5 Smart Connect with analog output and input modules; 1 to 8

output modules with 1 to 8 channels and 1 to 16 input mody
with 1 to 32 channels

es

C-36
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Parameterization Forthe default start-up, the ET 200L-SC requires the following parameteriza
Frame tion frame. The analog Smart Connect modules work with their default pa
rameters:

Standard section (7 Byte) % See Figure|C-2

Byte 7 | OOy
Byte 8 | 00y
Byte 9 | 00y

Parameters for the status (3 bytes)

Figure C-16 Structure of the Parameterization Frame

Note
¢ A diagnostic interrupt enable is not possible in byte 1 (BIT 5).

e If you use a DP master for the default start-up that sends only the stan
dard section of the parameterization frame, the start-up is carried out
without status bytes (bytes 7 to 9).

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Configuration Frame and Parameterization Frame for the ET 200L

Default Setting for

Analog Smart

Connect Modules

Example

C-38

For the default setting of the ET 200L-SC, 2 bytes each are set in the process
image for the digital Smart Connect modules for the input and output channel
of the Smart Connect electronic modules.

The identified analog channels are incorporagamlessiyn the slot se
quence in the process image. Figure C-17 shows the assignment of the bytes
in the process image to the individual channels.

Note

Unidentified analog channels are not inserted in the process image(because,
for example, the SC analog module has been removed or is defective). As a
result, the 3rd analog channel occupies bytes 2 and 3, for example.

The device master file gives you security about correct addressing.an
create this file with COM PROFIBUS.

ET 200L-SC,
ET 200L-SC IM-SC:

Inputs | 1st Al chan. |2nd Al chan. | 3rd Al chan.
Outputs |1st AO chan. | 2nd AO chan|3rd AO chan
Byte 0 1 2 3 4 5

Figure C-17 Default Setting for Analog Smart Connect Modules

A default start-up is carried out with the following configuration:
e ET 200L-SC 16 DI DC 24 V and Smart Connect:

ET 200L-SC Smart Connect
A B C D E F| G H
16 DIDC 24V
2DI | 2DO| 2Al | 1Al 1A0 1Al | 2DO
Input word 64 Input word Digital: 70 Analog: 130

Output word Digital: 80 Analog: 140

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Configuration Frame and Parameterization Frame for the ET 200L

Configuration
Frame of the
Example

Solution of the
Example

Configurationframe for the ET 200L-SC 16 DI DC 24 V

Configuration Slot Meaning
Frame
04-00-00-AD-C4 1 Virtual slots
04-00-00-9B-40 2
04-00-00-8F-CO 3
43-01-00-9F-42 4 2 bytes DI
C2-01-01-42-45 5 Smart Connect with digital electronic modules
(SC): 2 input and 2 output bytes
C2-40-44-42-45 6 Smart Connect with analog electronic modules

(SC): 1 input and 5 output words

Addressassignment for the ET 200L-SC and Smart Connect

e ET 200L-SC 16 DI DC 24 V
— On-board I/0 device outputs 1 to 8: input byte 64.0 to 64.7
— On-board I/O device outputs 9 to 16: input byte 65.0 to 65.7

e Smart Connect:

Slot SC Module Address
A 2DIDC24V Input 70.0 and 70.1
B 2DODC24V/0.5A Output 80.2 and 80.3
C 2AI'U +/- 10V Input word 130 and 132
D 2AI RTD Input word 134
E 1A0 14 ... 20 mA Output word 140
= (double module width)
G 2Al114 ... 20 mA Input word 136 and 138
H 2DODC24V/2A Output word 81.6 and 81.7

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Guidelines for Handling Electrostatically
Sensitive Devices (ESD)

Summary of
Sections

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c

In Section You will find On Page
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D.2 Electrostatic Charging of Persons D-3
D.3 General Protective Measures Against Electrostatic D-4
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Guidelines for Handling Electrostatically Sensitive Devices (ESD)

D.1 Whatis ESD?

Definition

D-2

All electronic modules are equipped wittgkscale integrated ICs or com
ponents. Due to their design, these electronic elements are very sensitive to
overvoltages and thus to any electrostatic digghar

TheseElectrostaticallySensitiveDevices are commonly referred to by the
abbreviatiorESD.

Electrostatically sensitive devices are labeled with the following symbol:

Caution

Electrostatically sensitive devices are subject to voltages that are far below
the voltage values that can still be perceived by human beings. These volt
ages are present if you touch a component or the electrical connections of a
module without previously being electrostatically disgeal: In most cases,

the damage caused by an overvoltage is not immediately noticeable and re
sults in total damage only after a prolonged period of opetation

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Guidelines for Handling Electrostatically Sensitive Devices (ESD)

D.2 Electrostatic Charging of Persons

Charging

Every person with a non-conductive connection to the electrical potential of

its surroundings can be electrostatically geal

Figure D-1 shows you the maximum values for electrostatic voltages which
can build up on a person coming into contact with the materials indicated in
the figure. These values are in conformity with the specifications of

Relative atmospheric
humidity in %

IEC 801-2.
Voltage in kV
kv) A
16 @ Synthetic material
15
14 ]l\ @ Wool
AN
13 l \\ Antistatic material, such as
12 | \ wood or concrete
1 \ (@
10 : | N
51 N
7
6 | | N
e || | AN
T~ | AN
3T~ \
2 . >
| ~o o~
} I ——tTt+—t—t—F+—+—+— -
5|10 20 30| 40 50 60 70 80 90 100
I
o

Figure D-1 Electrostatic Voltages which can Build up on a Person
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Guidelines for Handling Electrostatically Sensitive Devices (ESD)

D.3 General Protective Measures Against Electrostatic Discharge

Damage
Ensure Sufficient Make sure the personnel, working surfaces and packaging dicesufy
Grounding grounded when handling electrostatically sensitive devioescdn thus
avoid electrostatic chging.
Avoid Direct You should touch electrostatically sensitive devices only if it is unavoidable
Contact (for example, during maintenance work). Hold modules without touching the

pins of components or printed conductors. In this, sy dischaged enagy
cannot diect the sensitive devices.

If you have to carry out measurements on a module, you must djsclaur
body before you start the measurement by touching grounded metallic parts.
Use grounded measuring devices only

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Glossary

A

Aggregate current

Baud rate

Bus

Bus connector

C

Chassis ground

Configuration

The aggregate of the currents of all the output channels of a digital output
module.

The baud rate is the speed at which data is transmitted. It specifies the num
ber of bits transmitted per second (baud rate = bit rate).

Baud rates of 9.6 kbps to 1.5 Mbps are possible with the ET 200L.

The common transmission path to which all nodes are connected. It has two
defined ends.

In the case of the ET 200, the bus is a two-wire cable or adiii&r cable.

The physical link between the bus nodes and the bus cable.

In the case of the ET 200, there is a bus connector with and without eonnec
tions for the programming unit and with IP 20 and IP 65 degrees of protec
tion.

The chassis ground is the totality of all the interconnected inactive parts of a
piece of equipment that cannot carry hazardous contact voltage even in the
event of a fault.

This refers to the configuration of individual modules in a distributed 1/0
system.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Glossary

Consistent data

D

Default setting

Device master file

Distributed 1/0O
devices

Diagnostics

DP master

DP slave

DP standard

Glossary-2

Datathat belongs together by content is referred to as consistent data.

The data must not be corrupted by being read at different times.

The default setting is a basic setting that applies unless another value is set
(i.e. parameterized).

All the properties of a DP slave are stored in a device master file. The format
of the device master file is stored in the EN 5013@uivie 2, PROFIBUS
standard.

These are input/output units that are installed in a distributed configuration at
some distance from the CPU rather than in the central rack. For example:

e ET200L
e ET 200B
e ET 200M
¢ Other DP slaves manufactured by Siemens or another company

The distributed 1/O devices are connected to the DP master via the
PROFIBUS-DP bus.

Diagnostics is the detection, localization, categorization, indication and anal
ysis of errors, faults, malfunctions and messages.

Diagnostics provides monitoring functions that run automatically while a
plant is operating. This enhances the availability of a plant by reducing setup
and stoppage times.

A — master whose behavior complies with EN 50138kie 2, PROFIBUS
is referred to as a DP master

A — slave that runs on the PROFIBUS using the PROFIBUS-DP protocol
and whose behavior complies with EN 501 &uvhe 2, PROFIBUS is re
ferred to as a DP slave.

The DP standard is the bus protocol of the ET 200 distributed 1/0 system. It
complies with EN 50170 Volume 2, PROFIBUS.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
EWA 4NEB 780 6009-02¢c



Glossary

Electromagnetic
compatibility

Equipotential

bonding

ET 200

Floating

FREEZE

Function
grounding

Electromagneticompatibility is the capacity of electrical equipment to work
correctly in a specified environment without negativefeeting the fune
tioning of other equipment in the vicinity

An electrical connection (equipotential bonding conductor) that brings the
bodies of electrical apparatus and extraneous conductive bodies to the same
or approximately the same potential to prevent interfering or hazardous volt
ages between these bodies.

The ET 200 distributed 1/0 system with the PROFIBUS-DP protocol is a bus
for connecting distributed I/O devices to a CPU or an adequate DP .raster
feature of ET200 are its short response times, since only a small volume of
data (bytes) is transmitted.

ET 200 complies with the PROFIBUS standard, EN 501a10rxe 2,
PROFIBUS.

ET 200 operates on the master/slave principle. The IM 308-C master inter
face module or the CPU 315-2 DP can be DP masters, for example.

The distributed 1/O devices ET 200B, ET 200C, HIDM, ET200L or
ET 200U can be DP slaves, as can other DP slaves made by Siemens or other
manufacturers.

In the case of input/output modules, the reference potentials of control and
load circuits are isolated (e.g. by means of an optocqupletay contact or
a transformer). Input/output circuits can be connected to common potential.

This is a control command of the DP master to a group of DP slaves.

When a DP slave receives the FREEZE control command, it freezes-the cur
rent status of thmputs and transfers them at intervals to the DP master

The DP slave freezes the status ofitipaits again after each subsequent
FREEZE control command.

The input data is not transmitted from the DP slave to the DP master at inter
vals again until the DP master sends the UNFREEZE control command.

Grounding with the sole purpose of ensuring that the electrical equipment
functions properlyBy means of function grounding, interference voltages
that would otherwise result in inadmissible interference to the equipment are
short-circuited.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Glossary

G

Ground

Grounding

IP 20

Load power
supply unit

M

Master

Node

Non-isolated

Glossary-4

The conductive earth whose electrical potential can be set to zero at any
point.

Around grounding electrodes, the earth may have a potential other than zero.
The term "reference ground” is frequently used in this connection.

Grounding means to connect an electrically conductive part to the grounding
electrode by means of a grounding system.

DIN 40050 degree of protection: Protection against finger contact and against
solid foreign matter more than 12 mm in diameter

A power supply unit for the EZ00L distributed I/O device and the process
devices connected to it.

When it is in possession of the token, a master can send data to other nodes
and request data from other nodes (synonymous with active node).

The CPU 315-2 DP and the IM 308-C canbéP masters, for example.

A device that can send, receive or amplify data via the bus (e.g. a DP, master
DP slave, RS 485 repeater or active star coupler).

In the case of non-isolated input/output modules, the reference potentials of
control and load circuits are electrically connected.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Glossary

Parameterization

Parameters,
dynamic

Parameters, static

Programmable
logic controller

PROFIBUS

PROFIBUS
address

PROFIBUS-DP

R

Reference
potential

Parameterizatiois the passing of slave parameters from the DP master to the
DP slave.

In contrast to static parameters, the dynamic parameters of modules can be
changed during operation by calling an SFC in the application program (e.g.
limit values of an analog signal input module).

In contrast to dynamic parameters, the static parameters of modules cannot
be changed by means of the application program; they can only by changed
by means of STEP (not in RUN mode). An example is the input delay of a
digital signal input module.

A programmable logic controller consists of at least one CPU, a number of
input and output modules, and operating and monitoring equipment.

PROcess Fleld BUS, the German process and field bus standard defined in
the PROFIBUS standard (EN 50176l¥ne 2, PROFIBUS). It specifies
functional, electrical and mechanical characteristics for a bit-serial field bus
system.

PROFIBUS is available with the following protocols: DP (= distributed 1/O),
FMS (= Fieldbus Message Specificatiord, (& Process Automation) or TF
(= Technological Functions).

Each bus node must have a PROFIBUS address (station number) so that it
can be identified uniquely on the PROFIBUS.

PC/PG or the ET 200-Handheld have the PROFIBUS address "0".

The PROFIBUS addresses 1 to 99 are permissible for tf#O@IT distrib
uted I/O device.

A draft standard (EN 501700Wume 2, PROFIBUS) on which the ET 200
distributed 1/0O system is based.

The potential on the basis of which the voltages of the circuits involved can
be observed and/or measured.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device
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Glossary

Slave

Smart Connect SC

SYNC

Type file

U

Ungrounded

Glossary-6

A slave cannot exchange data witk=amaster unless requested by the latter
to do so.

Examples of slaves are all DP slaves, such as ET 200B, ET 200L and
ET 200M.

The Smart Connect SC enables the fine adjustment of input and output chan
nels to the process. The ET 200L-SC can be upgraded by means of a Smart
Connect.

SYNC is a control command of the DP master to a group of DP slaves.

By means of the SYNC control command, the DP master causes the DP slave
to freeze the statuses of thtputs at their current value. In the subsequent
frames, the DP slave saves the output data, but the statuses of the outputs
remain unchanged.

After each SYNC control command, the DP slave sets the outputs it has
saved as output data.

The outputs are not periodically updated again until the DP master sends the
UNSYNC control command.

A file required by the configuration software (e.g. COM ET 206d&ws)

for configuring a DP slave. The type file contains definitions of the slave-
specific properties, such as the number of inputs and outputs, the number of
diagnostic bytes, and SYNC capability

Not having a conductive connection-te ground.

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed I/O Device
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Numbers
24VDC supply 3-4

A

Actuators on the SC, connectind,-26
Address
for queries| v
for training,|v
Aggregate current, Glossary-1
Analog value representation of the 528
for input modules, 1-1--11-3| 11-32--11-54
for resistance thermometerd,-25, 11-48
for thermocouples,1+36--11-37,
11-49-11-50
Analog/digital conversion,1:8
Applicability of the manual, iii
Applications| 1-3
Assignment, slot module, 2-9
Assignment of EB to TB, 8-1, 9-1

B

Baud rateB-3, Glossary-1
BF, 5-2,/5-3
Block diagram, 1ICOUNT40kHz, 13-3
Block diagram of the analog modules
1 Al RTD,|12-45
1 AO I,/12-55
1 AO U,12-51
2 AlHS U,/ 12-9
2 AlU,12-3
2AI HS 1,/12-27, 12-33
2Al1,12-15,12-21
Block diagram, electronic module, SC
1DIAC120/230V|10-12
1DOAC120/230V1A, 10-15
1DORel.AC230Y10-18
2DIDC24V, 10-3
2DODC24V0.5A] 10-6
2DODC24V2A,/10-9
Block I/O device, ET 200L, 1}:3
Bridging voltage drops, 6-9

Bus! Glossary-1
Bus connectgrGlossary-1
clipping on/ 3-12

C

Cable cross-sections, 3-9
Cables
insulation stripping length, 3-9
numbey 3-9
CE marking| 6-2
Certification, 6-2
Changes, since the previous versions of the
manual, iii
Characteristics
electronics block, 17
terminal block| 1-7
Chassis ground, Glossary-1
Circuit schematic, 2-13
Climatic environmental conditions, 6-7
COM ET 200 Windows, 4+2
COM PROFIBUS, 4-2
Compensating box,1112
Components of an ET 200L, 1-9
Components, SC, 1-10
Configuration, Glossary-1
Configuration frame, C+4
Configuration frame for the ET 200L-SC, struc
ture, C-4
Configuration software:, 4-2
Connect, terminal block, 311
Connecting cables, tightening torque, 3-9
Connecting to the SC, loads/actuatofis2€
Connection rules, SC, 2-13, 2-15
Consistent data, Glossary-2
Conversion time
analog input channel 118
analog output channell24
Counter module, 13-1
functions| 13-4
parameters, 13-17
technical data, 13-25
wiring, |13-14
CSA certification, 6-3
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Currentsensay11-15 E
Customer Support, \vi EB L 16 DI AC 120 V/8-18
Cycle time

block diagram, 8-19
characteristics, 8-18
technical data, 8-20

EB L 16 DI DC 24 V8-3, 9-4
block diagram), 8-4
technical date, 8-5, 9-6

in a module, 1-8,/11-24
of the system, 1-24
to the system, 118

D view, 8-3
Data exchange, 4-4 EB L 16 DI/16 DO DC 24 V/0.5 A, 8-15
Default parameters, SC1-E block diagram, 8-16
of the analog output module]-R2 technical data, 8-16
Default setting for the Smart Connect, C-34, view, 8-15
C-35,C-38 EB L 16 DO AC 120V/1.0A, 8-21
Default start-up, C-31 block diagram), 8-22
Definition characteristics, 8-21
electromagnetic compatibilitp-4 technical data, 8-23
grounded suppph8-5 EB L 16 DO DC 24 V/0.5 A, 8:6
manufacturer ID, 5-9 block diagram), 8-7
master PROFIBUS address, |5-9 technical dats, 8-7
ET 200L, 1-3 view, [8-6
station status, 5-8 EB L 16 DO DC 24 V/AC 120V/2.0 A, 8-24
Degree of protection, 6-8 EB L 32 DI DC 24 V8-9
Device master fileB-1, Glossary-Z block diagram, 8-10
Diagnostics, 5-1, Glossary-2 technical data, 841
default start-up for ET 200L-SC, 5-15 view, 8-9
definition, 5-5 EB L 32 DO DC 24 V/0.5A, 8-12
DP slave, 5-7 block diagram, 8-13
general remarks, 5-6 technical data, 8-13
station for ET 200L-SC, 5-13 view, 8-12
module for ET 200L-SC, 5-10 EB L 8 DI/8 DO AC 120 V/1.0 A, 8-28
using LEDs| 5-2 block diagram), 8-29
Disassemble characteristics, 8-28
electronics block, 2+:6 technical data, 8-29
supplementary terminal, 2-4 EB L 8DI AC 120V/8 DO DC 24V/AC
terminal block| 2-5 120V/2.0A, 8-31
Display EB L-SC 16 DI/16 DO DC 24 V/0.5 A, 9-13
LED, 5-2, 5-3 block diagram, 9-14
status, 5-2 technical data, 9-14
Disposal, iv view, 9-13
Distributed I/O device, Glossary-2 EB L-SC 16 DI DC 24 V
DP masterGlossary-2 block diagram, 9-5
DP slave, Glossary-2 view, [9-4

DP standard, Glossary-2
DP identifief C-2
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EBL-SC 16 DO DC 24 V/0.5 A, 9:-7
block diagram, 9-8
technical data, 9-8
view, |9-7
EB L-SC 32 DI DC 24 V9-10
block diagram, 9-1
technical data, 9-12
view, 9-10
Electrical installation, configuring, 3-5
Electrical phenomena, protection against| 3-4
Electromagnetic compatibilifys-4
Electronic module, SC, 111 1-14
1 AIRTD, |12-44
1 AO I,12-54
1 AO U,12-50
1COUNT40kHz 13-1
1DIAC120/230V 10-11
1DOAC120/230V1A, 10-14
1DORel.AC230Y10-17
2 AIHS 1, 12-26, 12-32
2 AlHS U,|12-8
2 All,[12-14]12-20
2 AITC, 12-38
2 Al U, |12-2
2DIDC24V, 10-2
2DODC24V0.5A 10-5
2DODC24V2A, 10-38
connecting additional, 4-5
installing, 2-13
Electronics block
characteristics, 1-7
disassembling, 2-6
L 16 DI AC 120 vV 8-18
L 16 DI DC 24 Vv 8-3
L 16 DI/16 DO DC 24 V/0.5 A, 8-15
L 16 DO AC 120V/1.0A, 8-21
L 16 DO DC 24 V/0.5 A, 8-6
L 16 DO DC 24 V/AC 120 V/2.0 A, 8-24
L 32 DI DC 24 V8-9
L32DODC 24 V/0.5A, 8-12
L 8 DI AC 120V/8 DO DC 24 V/IAC
120V/2.0A, 8-31
L 8 DI/8 DO AC 120 V/1.0 A, 8-28
L-SC 16 DI DC 24 V9-4
L-SC 16 DI/16 DO DC 24 V/0.5 A, 9-13
L-SC 32 DI DC 24 y9-10
L-SC 16 DO DC 24 V/0.5 A, 9-7
EMC, 3-6
EMERGENCY SDP devices, 343
Emission of radio interference, 6-5
Equalizing circuit, 1-12
Equipotential bonding, Glossary-3

ET 200, Glossary-3
components, 1:2
incorporated modules, 1-8
what is the ET 200, 1-2
ET 200 distributed 1/O system, 1-2
ET 200L
block I/O device, 143
characteristics
electronics block, 17
terminal block, 1-7
components, 1:9
definition, 1-3
view, 1-8
wiring, |3-11
ET 200L and Smart Connect, what is the ET
200L and Smart Connect, 1-3
ET 200L terminal block, wiring, 3-16
ET 200L-SC
modular I/O device, 1-4
modules, 1-10
ET 200L-SC IM-SC
components, 1-14
features, 1-13
fine-step modular I/O device, 1-5
IM-SC interface module;, 1-13
Expansion, 4-5

F

Fine-step modular I/O device, ET 200L-SC IM-
SC,1-5

Floating, Glossary-3

FM approval, 6-3

FREEZE, Glossary-3

Function grounding, Glossary-3

Functioning, of thermocouples]-E

G

General technical data, ET 200L, 6-1
Ground, Glossary-4

Grounded supph\8-5

Grounding, Glossary-4

H
Hotline, v
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Identifier, C-6
Identifiers for the ET 200L, C-2
Identifiers for the ET 200L-SC, C-6
IEC 1131, 6-2
IM-SC,|9-2
block diagram, 943
characteristics, 9-2
technical date, 9-3
view, 9-2
IM-SC interface module, 1-13
installing on the terminal block, 2-17
wiring, 3-18
Input ranges, SC
bipolar, 11-30, 11-43
life-zero, 1-31, 1-44
unipolar 11-30, 11-43
Installation, 2-1
electronics block, 2:6
requirements, 2-3
supplementary terminal, 2-4
terminal block/ 2-4
Installation dimensions, SC, 2-7
Installation, ET 200L, sequence, 2-1
Installing
terminal block for the Smart Connect, 2-8
the IM-SC interface module, 2-17
Insulation stripping length, ET 200L, 3-9
Insulation test, 6-8
Interface module IM-SC, 9-2
Interference frequency suppression, SGE1
Internet, vi
IP 20, Glossary-4

L

Label, 3-12
Labeling sheet, SC, 1-12, 1:15
Labeling strips, SC, 2-9, 2-15
LED, 5-2, 5-3

BF, 5-2, 5-3

ON, 5-2,5-3
LEDs on the ET 200L-SC, 5-3
Load circuit, 3-6
Load current power supplgharacteristics, 3-6
Load power supply unjt, Glossary-4
Loads on the SC, connectingd,-2€
Local ground, 3-14

M

Mailbox, vi
Maintenance, 45
Manual

aids to using, v

electronic| iv

other iv

purpose of, iii
Manufacturer ID, C-{2

definition, 5-9

structure, 5-9
Master Glossary-4
Master PROFIBUS address

definition, 5-9

structure} 5-9
Measurement type/measurement rande4 1
Measuring senspfloating, 1.-1§
Mechanical environmental conditions, 6-7
Modular 1/O device, ET 200L-SC, 1-4
Modules of the ET 200L-SC, 1-10

N

Node, Glossary-4
Non-isolated, Glossary-4

O

ON, 5-2,5-3
Operating regulations, 3-3
Output ranges, SC
bipolar|11-37, 11-5C
life-zero, 1-3€, 1-51
unipolar 11-37, 11-50
Output type/output rangel21
Overall installation in TN systemn, 3-7

P

Parameterization, Glossary-5

tool for, 11-2,/ 11-20
Parameterization frame, C-14
Parameters for the Smart Connect, C-17
Plug-in rules, SC, 2-14
Power supplyl1-6

connecting, 3-17
Preface, iii
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Previousversion, of the manual, iii
Product overviewl-1
PROFIBUS, Glossary-5

address, Glossary-5

location of rotary switch, 2-18

address modifying, 2-18

address validity2-18
PROFIBUS address, setting, 2-18
PROFIBUS-DP terminal connecticn, 3-13
PROFIBUS-DP1-2,|Glossary-5
Programmable logic controlleGlossary-5
Protection against electrical phenomena, 3-4
Protective measures, 3-5
PS.SeePower supply
Pulse-shaped interference, |6-4

Q

Queries, v

R

Rail,|1-6
Rated voltage, 6-9
Recycling, iv
Reference junction, 115, 11-12
Reference potential, Glossary-5
Reference temperaturel -
Resistance thermometdi-17
Resistors, 1-17
Resolution, 1-2¢
Response time of the SC, analog outplit2%
Rotary switch| 2-18
Rules
for electronic modules, 2-13
general| 3-3

S

Safety class, 6-8

Safety regulations, 3-3

Settling time, SC, analog outpuf,-25

Shield terminal, SC, 1-12, 1-15

Shipping conditions, 6-6

SIMATIC Customer Support,|vi

Sine-shaped interference, 6-5

Slave, 5-5, Glossary-6
diagnosis, structure, 5-7
requesting, 57

Slot, SC, 2-13

Smart Connect
connecting, 3-24
connecting cable, 111
wiring, 3-14
Smart Connect SC, 1-10
Smoothing, SC, 1-5
Standards, 6+2
Standards and certification, 6-2
Start-up| 4-4
of plant, 3-3
Start-up types, C-3
Static parameters, of the analog output modules,
11-20
Station diagnosis, 5-13
Station status
definition, 5-8
structure
Part| 1) 5-8
Part 2, 5-9
Part 3| 5-9
STEP 7 4-2
Storage conditions, €-6
Structure, of thermocouples]-B
Structure of the slave diagnosis, |5-7
Supplementary terminal, 7-18
dimension drawing, 7-19, 7-20
disassembling, 2-4
for TB 16SC and TB 16IM-SC, 7-20
installing, 2-4
versions supplied, 7-18, 7-20
Supplementary terminal ET 200L, SC, 1-15
Supplementary terminal, ET 200L, SC
securing, 2-19
using, 3-22
Supplementary terminal, SC, 1-1
Supply isolating switch, 3-3
Supply voltage, 3-3
SYNC, Glossary-6
System designation, note on labeling strip, 2-12

T

TB 16IM-SC, 7-14
block diagram, 7-17
characteristics, 7-14
dimension drawing, 7-1.6
terminal designation, 3-17
wiring, |3-16

ET 200L, ET 200L-SC and ET 200L-SC IM-SC Distributed 1/O Device

EWA 4NEB 780 6009-02c

Index-5



Index

TB 16L,/7-2
dimension drawing, 7-2
pinout,| 7-3
technical date, 7-3, 7-13, 7:17
TB 16L AC, 7-7
dimension drawing, 7-8
pinout,| 7-9
technical date, 7-9
TB 16SC, 7-10
dimension drawing, 7-12
wiring, 3-14
TB 32L,|7-4
dimension drawing, 7-5
pinout,| 7-6
technical date, 7-6
Technical data
1Al RTD, 12-48
1A0 |, 12-57
1A0 U,/12-53
1COUNT40kHz, 13-25
1DIAC120/230V 10-13
1DOAC120/230V1A, 10-16
1DORel. AC230V10-19
2Al 1,12-18, 12-24
2AI HS |,/12-30, 12-36
2AI TC, 12-42
2AI HS U,/12-12
2Al U, 12-6
2DIDC24V , 10-4
2DODC24V0.5A, 10-7
2DODC24V2A/10-10
climatic environmental conditions, 6-7
data of the individual components, 8-1, 9-1
electromagnetic compatibilitp-4
general, ET 200L, 6-1
mechanical environmental conditions, 6-7
transport and storage conditions,|6-6
Temperature measurement;9d.
Terminal block
(spring terminal) wiring, 3-1.0
characteristics, 1-7
connecting, 3-1
disassembling, 2:5
installing,| 2-4
shapping onto, SC, 2-8
TB 16IM-SC, 1-14, 7-14
TB 16L, 7-2
TB 16L AC,|7-7
TB 16SC| 7-10
TB 32L,7-4
TB16-SC| 1-1

Terminal connection model, 3-12
Terminal designation, TB 16SC, TB 16IM-SC,
3-17
Test voltage, 648
Thermocouple types119
Thermocouple, SC,119
how it works| 1-¢
structure, 1-9
with compensating box 1113
Tightening torque, connecting cables,| 3-9
TN system, 3-7
Training, v
Type file,B-1, Glossary-6
Type files for the default start-up, C-32
Type files, device master files, B-1

U

UL recognition, 6-3
Ungrounded, Glossary-6

\%

View of ET 200L, 1-8
Voltage drop, 6-9
Voltage sensonon-isolated, 1-14

W
Wiring
ET 200L and Smart Connect, 3-1
ET 200L terminal block, 3-16
IM-SC interface module, 3-18
Smart Connect, 3-14
TB 16IM-SC, 3-16
TB 16SC, 3-14
terminal block (spring terminal), 3-10
Wiring rules, SC, 3-9
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