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Preface

Purpose of the The information contained in this manual will allow you:
Manual e Toinstall, wire and start up the ET 200B distributed 1/O station.
¢ To find module characteristics and technical specifications quickly and
easily.

Contents of the The following explains the structure of the contents of the manual:
Manual

What is the ET 200B? Chap. 1

|
Which control and display — = Chap.2
elements does the ET 200B have?

How is the ET 200B installed?2

Chap. 3

How do | configure
and parameterize the ET 200B?

Chap 4

Faults?

Chap. 5
Chap. 6, [/, B

Technical Specifications?

Which type files do | need?

Appendix A

lVVV vy

How are configuration and
parameterization telegrams structured?

Appendix B, C

Scope of the This manual describes all the ET 200B modules which can be accessed with
Manual the PROFIBUS-DP bus protocol. These ET 200B modules all have order
numbers starting with 6ES7 (see Section F.1).

This manual is valid for operation of the ET 200B with:

* |M 308-B master interface module and COM ET 200 V4.x

* |M 308-C master interface module and COM ET 200 WINDOWS
¢ S7/M7-DP master with PROFIBUS-DP interface and STEP 7

e other PROFIBUS-DP masters from Siemens and other vendors.

Electronic Manuals You can also order the documentation for the ET 200B distributed 1/O station
as an electronic manual on CD-ROM.

Other Requisite In addition to this manual, you will also need the manual for the DP master
Manuals used (see Appendix F.2).

ET 200B Distributed /O Station
EWA 4NEB 812 6089-02c 1}



Preface

Organizational
Conventions

Standards

Courses

Queries

The following organizational conventions are used in this manual to make it
easier for you to find specific information:

¢ At the front of the manual is a complete table of contents, together with a
list of all the figures and tables contained in the manual.

¢ The left-hand column of each page in the individual chapters has head-
ings to help you find information more quickly.

e The Appendix is followed by a glossary containing definitions of the most
important technical terms used in the manual.

e Atthe end of the manual is a detailed index which you can use to refer to
specific sections.

The ET200B distributed 1/O station is based on the PROFIBUS standard
(EN 50170, Part 1) and the PROFIBUS-DP standard (EN 50170, Part 3).

Our "KO-ET 200" workshop is the ideal way to get to know the ET 200 dis-
tributed 1/0O system.

If you would like more information, please contact your regional Training
Center or the following address:

Product Marketing for SIMATIC, SINEC and COROS
AUT 951

Frau Lades

Postfach 4848

D-90327 Nurnberg

Tel.: +49 (911) 895-3154
Fax: +49 (911) 895-5021

Please direct all technical queries to your Siemens contact partner in the of-
fice responsible for your area. You can look up the addresses in the manuals
for the CPUs, for example in the "Siemens Worldwide” appendix of the
manualS7-300 Programmable Controller Hardware and Installation, in cata-
logs and in CompuServe (go autforum).

You may prefer to use our hotline support; the number to dial is
+49 (911) 895-7000 (fax 7001).

If you need type files or GSD files, the modem number to dial is
+49 (911) 737972.

If you have any questions or comments on this manual, please complete the
suggestions form and return it to us. You will find this form at the back of the
manual.

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c
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System Overview 1

In this Chapter The System Overview gives you information on the following:
In Section you will find on Page
1.1 What is the ET 200 distributed 1/0 system? 1-2
1.2 What is ET 200B? 1-3
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System Overview

1.1 What is the ET 200 Distributed 1/0 System?

Definition The ET 200 distributed I/O system is based on the PROFIBUS standard
(EN 50170, Part 1) and the PROFIBUS-DP standard (EN 50170, Part 3).

The field bus on which the ET 200 distributed I/O system is based is a ver-
sion of PROFIBUS known as PROFIBUS-DP (DP = Dezentrale Peripherie, or
distributed 1/0). This version is designed for minimum reaction times in
communication with the distributed inputs and outputs.

The Components The distributed input/output system consists of active stations (DP masters)
of ET 200 and passive stations (DP slaves) interconnected by the PROFIBUS-DP field
bus.

DP master S5-115/135/155U  S7-300/M7-300 S7-400/M7-400  S5-95U PG/PC

y
f

- [ = =]

T EL 0 U‘I]m: 12

; L B =

I I STEP 7

COM ET 200
PROFIBUS-DP
| [= . ='=] ‘L ‘ DUl]m: ::'clnln.;.l_
% oTTTT %'] ‘ul]l] C_]

DP slaves ET 200B ET 200C ET 200M S5-95U Field devices

Figure 1-1 Typical PROFIBUS-DP Configuration with SIMATIC S5/S7/M7

SINEC L2-DP = SINEC L2-DP is the PROFIBUS-DP from Siemens.
PROFIBUS-DP

ET 200B Distributed I/O Station
1-2 EWA 4NEB 812 6089-02c



System Overview

1.2 What is the ET 200B?

Definition

Range of Modules

Application

Components

The ET 200B (B stands for "block 1/0”) belongs to the ET 200 distributed
1/0 system with the PROFIBUS-DP field bus. ET 200B is a DP slave having
IP 20 protection.

The ET 200B distributed I/O station incorporates an integral port for connec-
tion to the PROFIBUS-DP bus and digital or analog inputs/outputs.

The range of modules for the ET 200B includes:
e 24V DC digital modules
e 120/230 V AC digital modules

¢ Analog modules

Thanks to its compact and flat design, the ET 200B distributed 1/O station is
primarily suited to applications where space is a priority.

The ET 200B distributed I/O station can be mounted either on a standard sec-
tional rail or directly onto the wall. Vertical and horizontal installation are
both possible.

The ET 200B consists of 2 parts: the terminal block and the electronics
block.

The terminal block (TB) incorporates the permanent wiring and does not con-
tain any function-related electrical components. The electronics block is at-
tached to the terminal block. The electronics block (EB) contains the logic
circuits.

The terminal block and the electronics block have matching mechanical cod-
ing elements to prevent destruction of the electronics block.

Electronics block

Terminal block

ET 200B

Figure 1-2 Components of ET 200B

ET 200B Distributed 1/0 Station
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System Overview

Compatible with All ET 200B modules can be addressed withRROFIBUS-DP bus proto-
col.

ET 200B can be operated with the following systems:

Table 1-1 ET 200B: Range of Applications

In system Operating with Configurable with
SIMATIC S5 IM 308-B master interface (releas€OM ET 200 V4.x
5 and higher) e version 4.0 and higher:

digital modules

* version 4.1 and higher:
analog modules

IM 308-C master interface (releas€OM ET 200 Windows

1 and higher) (version 1.0 and higher)
SIMATIC S7/M7 | S7/IM7 DP master with integral | STEP 7
PROFIBUS-DP interface e version 2.0 and higher:

digital modules

® version 3.0 and higher:
analog modules

S7 Slave Theanalog modules of ET200B can be operated as S7 slaves in conjunction
with SIMATIC S7/ M7 and STEP 7 (V3.0 and higher). This means that all the
functions of the central S7 1/O modules are also at your disposal for the
ET 200B analog modules.

The Next Sections The next sections of this chapter contain an overview of the components of
ET 200B.
In Section you will find on Page
1.2.1 Terminal Block -5
1.2.2 Electronics Block 1-€

ET 200B Distributed I/O Station
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System Overview

1.2.1 Terminal Block

Definition The terminal block incorporates the permanent wiring.

Characteristics The terminal block has the following characteristics:

* The supply voltage for the electronics block (logic) can be switched on/
off (except for the TB6/AC terminal block).

e The terminal block can be mounted both on standard sectional rails and
on smooth surfaces, so direct wall mounting is possible.

e The PROFIBUS-DP bus is interfaced via a SINEC L2 bus connector.

e Station numbers between 00 and 99 can be set with the aid of a tool such
as a screwdriver:

— When operating with an IM 308-B master interface, station numbers
3 to 99 are permissible.

— When operating with an IM 308-C master interface or with an S7/M7
DP master, station numbers 1 to 99 are permissible.

ET 200B Distributed 1/0 Station
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System Overview

1.2.2 Electronics Block

Definition

Characteristics

1-6

The electronics block contains the logic circuits and is plugged onto the ter-
minal block.

The electronics block has the following characteristics:

* There is galvanic isolation between the PROFIBUS-DP bus and the inter-
nal electronics.

¢ The block has LEDs for indicating the following:
— \Voltage supply to the logic circuits (RUN)
— Bus fault (BF)

— Group diagnostics: short-circuit, wire break or load voltage failure
(DIA, only for electronics blocks which can be diagnosed)

— Load voltage monitoring (L1+, L2+, L3+, L4+, only for digital elec-
tronics blocks (24 V DC) with output channels)

— Status of the inputs or outputs (for digital electronics blocks only)

¢ Labeling strips are inserted in the electronics block. Fill in the labeling
strips to ensure unambiguous assignment of name, channel and LED.

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c



Technical Description

In this Chapter This chapter contains information on:
In Section you will find on Page
2.1 Design of the Terminal Block 2-2
2.2 Design of the Electronics Block 2-4
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Technical Description

2.1 Design of the Terminal Block

Design Principle of All digital terminal blocks are built on the same design principle explained
the Digital TBs below using the TB1/DC terminal block as a typical example:
1
BEREN / BEEE
s JTEMENS
[ — P—— ’
B [] I — o— D B
=0=—"—"] O
COO®O® % .
0O 0 0 0O 0 00 00O 0O O O 0O 0 0O O F"'G 2
A @
10_ 00000000 0O O O0OOO0OOO0O0
. | 2
RUN @sm_é_ 3
. D) 12200000000000202 e
0 —fs 0020000200000 000R020|
} @ @@@@@@@@@@@@b@@@b@@@ g
é‘ ll" ) N N N N | N | N N N N | 1 Il.\\\ll 1 III 10 \l‘\\ll E

8 7 6 5 4

Figure 2-1 The TB1/DC

1 Coding slide switch
Fuse

3 STOP/RUN switch (not TB6/AC). The power supply for logic circuits
in the electronics block can be switched on or off with the STOP/RUN
switch. It can also be used to switch the ET 200B distributed 1/O station
on and off.

Terminals for power supplies

Terminals for inputs/outputs

Slide for removing the terminal block from the standard sectional rail
M4 screw (connects chassis to PE)

M5 screw for connecting PE

PROFIBUS-DP interface

10 Switch for setting the station number (the station number is valid only
after operation of the STOP/RUN switch (STOP —> RUN)).

© 00 N o 01 b

ET 200B Distributed I/O Station
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Technical Description

Design Principle of On the front of the TB8 analog terminal block, there are an additional 5 cod-
the TB8 Analog ing switches:
Block

ER=Em=a 1 Sn=mm=an

‘ STEWENS ’

[ I
- 1p BEST laa—ncnm-nxnug
0 | c:EﬁSl::) | ®

OOOO®O® F1T1,6 5
ol
B <
RUN@SIOP - 3
g r—— =] $§,
9_§ A llsEl= "||"4{ <
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m@ il il
/ =7 N
8 7 6 5 4

Figure 2-2 The TB8

1 Coding slide switch

Fuse

3 STOP/RUN switch. The power supply for logic circuits in the electron-
ics block can be switched on or off with the STOP/RUN switch. It can
also be used to switch the ET 200B distributed 1/O station on and off.

4 Terminals for power supplies

5 Terminals for inputs/outputs

6 Slide for removing the terminal block from the standard sectional rail

7 Coding connectors. You use the coding connectors to set the wiring of
the TB8 for analog value processing.

8 M5 screw for connecting PE

PROFIBUS-DP interface

10 Switch for setting the station number (the station number is valid only
after operation of the STOP/RUN switch (STOP —> RUN)).

ET 200B Distributed I/O Station
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Technical Description

2.2  Design of the Electronics Block

Design Principle All types of electronics block are built on the same design principle which is
explained below using the ET 200B-16DI electronics block as a typical ex-
ample:

- H
Dl |-
6 — 2 B
a L
[Sevens | !
5 —=
i
HEAAARAAAAARAAAAARAAARAAAAAAAHA

i
13)£0BH00-0XBO

4 3 2

Figure 2-3 ET 200B-16DI Electronics Block

Ventilation slots
Screws for mounting the electronics block on the terminal block

Printed schematic diagram

A W N P

Indication of the coding slide switch setting on the top of the terminal
block

5 Labeling strip; for indicating the status of the inputs or outputs in the
case of digital electronics blocks with LEDs

6 LEDs for
* \Dltage supply to the logic circuits (RUN)
e Bus fault (BF)

e Group diagnostics; short-circuit, wire break or load voltage failure
(DIA, only for electronics blocks which can be diagnosed)

¢ Load voltage monitor (L1+, L2+, L3+, L4+, depending on the elec-
tronics block: see Seclion 5.2)

Coding The electronics blocks are coded by the manufacturer.

Some types of electronics blocks have a recess at the bottom. This recess
ensures that the terminal block is assigned safely to the correct electronics
block.

ET 200B Distributed I/O Station
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Mechanical and Electrical Installation

In the Chapter This chapter contains information on:
In Section you will find on Page

3.1 Installing and Setting the Terminal Block 3-2
3.2 Installing the Electronics Block 3-12
3.3 Dismantling the Terminal Block and Electronics Block 3-14
34 Electrical Installation 3-16
3.5 Wiring the Terminal Block 3-2Z
3.6 Wiring the Bus Interface 3-26

Technical Data You will find a detailed description of the technical data of the ET 200B

modules in Sections|6, 7 and 8.

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c
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Mechanical and Electrical Installatior

3.1 Installing and Setting the Terminal Block

Two Methods You can install the terminal block either

e on a standard sectional rail (3526 mm or 35X 7.5 mmto
DIN EN 50022)

or

¢ on smooth surfaces, i.e. direct wall mounting (for dimensions of the
mounting holes see Dimensional Drawings in Sections 7 jand 8).

Small Electronics Figure 3-1 shows the clearances required for installation of the 16DI, 16DO,
Block, Digital 8DI/8DO0O, 8DI/8DO HWA, 8RO and 4/8Al, 4Al, 4A0 electronics blocks
(without shield connecting element):

Handling and heat dissipation

1S ==20-=

For swiveling/disengaging the electronics block 62
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Figure 3-1 Clearances Required for Installation of the 16DI, 16DO, 8DI/8DO, 8DI/8DO HWA, 8RO and 4/8Al,
4Al, 4A0 Electronics Blocks (without Shield Connecting Element)

ET 200B Distributed I/O Station
3-2 EWA 4NEB 812 6089-02c



Mechanical and Electrical Installatior

Large Electronics Figure 3-2 shows the clearances required for installation of the 16DI-AC,
Block 16DO-AC, 32DI, 16DO/2A, 32DO0, 16DI/16DO, 24DI/8DO, 16RO-AC and
8DI/BRO-AC electronics blocks:

Handling and heat dissipation
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For swiveling/disengaging the electronics block
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Figure 3-2 Clearances Required for Installation of the 16DI-AC, 16DO-AC, 32DI, 16DO/2A, 32DO, 16DI/16DO,
24DI1/8D0O, 16RO-AC and 8DI/BRO-AC Electronics Blocks
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Mechanical and Electrical Installatior

Small Electronics Figure 3-3 shows the clearances required for installation of the 4/8Al, 4Al,
Block, Analog 4A0 electronics blocks (with shield connecting element):
!
Handling and heat dissipation N
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For swiveling/disengaging the electronics block % 7%
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Figure 3-3 Clearances Required for Installation of the 4/8Al, 4Al and 4A0 Electronics Blocks (with Shield
Connecting Element)
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Mechanical and Electrical Installatior

Shield Connecting
Element for TB8

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02c

In the case of analog value processing, we recommend that the cable shield-
ing of the signal lines be connected directly at terminal block TB8.

For this application, you can hang the TB8 onto a shield connecting element
after first mounting the shield connecting element on a standard sectional rail
(35 X 15 0r 35x 7.5 mm to DIN EN 50022) or a smooth surface.

To secure the shield braiding, install metal terminal elements on the shield
connecting element.

You can order the shield connecting element and the terminal elements under
the following numbers:

¢ Shield connecting element Order No. 6ES7 193-0CD40-7XA0
¢ Terminal elements (set of two):

— Single version» Order No. 6ES7 390-5BA00-0AA0
(one shield cable per terminal element with a diameter of 3 to 8 mm to
be clamped)

— Double version» Order No. 6ES7 390-5AB00-0AA0
(two shield cables per terminal element with a diameter of 2 to 6 mm
to be clamped)

Note

If you mount the TB8 with shield connecting element on a standard sectional
rail, you must install the ET 200B horizontally.

3-5



Mechanical and Electrical Installatior

Mounting on a
Standard Sectional
Rail

3-6

To mount the terminal block on a standard sectional rail...

1. Hang the terminal block on the standard sectionalXpdr{d

2. Swing it back until the slide on the module snaps into pBjce (
Note:

The meanings of the coding switch settings are explained in Table 3-1.

Figure 3-4 Hanging the Terminal Block on the Standard Sectional Rail and Setting the
Coding Slide Switch

ET 200B Distributed 1/0 Station
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Mechanical and Electrical Installatior

Mounting the To mount the shield connecting element on a standard sectional rail...
Shield Connecting

Element on a Stan-
dard Sectional Rall

1. Hang the shield connecting element on the standard sectional rail from
below (1 and swing it back2).

2. Secure the shield connecting element on the standard sectional rail by
tightening the screwss).

Figure 3-5 Mounting the Shield Connecting Element on the Standard Sectional Ralil

ET 200B Distributed I/O Station
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Mechanical and Electrical Installatior

Mounting the Ter- To mount the terminal block on the shield connecting element ...
m”.‘a' Block on _the 1. Engage the terminal block in the brackets of the terminal connecting ele-
Shield Connecting
ment (1).
Element

2. Tighten the screws to secure the terminal block to the shield connecting
element (2).

3N
=<

@//’/

Figure 3-6 Mounting the Terminal Block on the Shield Connecting Element

ET 200B Distributed I/O Station
3-8 EWA 4NEB 812 6089-02c



Mechanical and Electrical Installatior

Setting the Coding In order to prevent the wrong electronics block being plugged in, the terminal
Slide Switch block has a coding slide switch (see Section 2.1, Figurep-1,

The coding switch can be engaged in 6 settings. Each setting is assigned to a
module class of the ET 200B distributed I/O station:

Table 3-1 Assignment of the Electronics Blocks to the Coding Slide Switch

Setting Module Class
1 24V digital modules

24V special modules

Analog modules

Reserved

Reserved
230 V digital modules

ol b~ W|N

Setting the Station Any station number from 00 to 99 can be set with the aid of a tool such as a
Number screwdriver (see Section 2.1, Figure 2:Q);

e Station numbers 3 to 99 are permissible when operating with the
IM308-B master interface.

e Station numbers 1 to 99 are permissible when operating with the
IM 308-C master interface or with the S7/M7 DP master.

The station number becomes valid only after a STOP/RUN transition of the
ET 200B slave station.

Setting the Coding The coding plus of the TB8 provide the means of setting the defaults for ana-
Plug log value measurement and analog value output for each channel in the case
of analog modules (see Section 2-1, Figure 2-2,

The coding plugs enable you to set the input or output circuitry of the TB8 to
suit the measured value sensor or load connected and the desired measuring
or output method.

The possible settings for the coding plugs are: "A”, "B”, "C” and "D".

The relationships between the various settings of the coding plugs and the
measurement/output method and the measured value sensors and loads are
detailed in the sections dealing with the individual electronics blocks (see
Sections 8.4 through 8.6). The procedure for changing the settings of the cod-
ing plugs is described below.

ET 200B Distributed I/O Station
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Changing the Cod- The procedure for changing the setting of a coding plug is as follows:

ing Plug Setting 1. Pull the coding plug above the channel group from its socket in the TB8
(1).
Tip:
It is easiest to reset the coding plugs before installing the electronics
block.

2. Turn the coding plug to the appropriate posit@rand reinsert the cod-
ing plug in its sockef3).
Correct setting:

The pointer A” beside the letter "A”, "B”, "C” or "D” must point toward
the electronics block.

Figure 3-7 Changing the Setting of the Coding Plug

ET 200B Distributed I/O Station
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Terminal Block The fuse (F1) in the terminal block protects against:

Fuses L
¢ short-circuit in the sensor supply
¢ reversed polarity of the voltage supply to the internal logic
¢ voltage spikes in the voltage supply to the internal logic

If the fuse trips the module’s internal logic is deenergized.

Changing the Fuse Proceed as follows when changing the fuse:
1. Switch the STOP/RUN switch to the “STOP” position.
2. Pull the electronics block off the terminal block.
3. Pry the fuse out of its base using a screwdriver.
4. Insert the new fuse.
5. Reinstall the electronics block on the terminal block.
6. Switch the RUN/STOP switch to “RUN".

Note

The TB6/AC terminal block has no STOP/RUN switch. Make sure that the
external power supply is switched off before removing the electronics block
and changing the fuse.

Approved Fuses Install only the fuses listed in Table 3-2. The fuses can be ordered in packs of
ten.
Table 3-2 Approved Fuses for Terminal Blocks
Terminal Fuse Order No.

Block (pack of 10)
TB6/AC Miniature fuse TR5-T 1.0; 250 V AC | 6ES7 193-0DC00-0XAO0
TB1/DC Miniature fuse TR5-T 1.6; 250 V 6ES7 193-0DA00-0XA0
TB1-4/DC Miniature fuse TR5-T 1.6; 250 V
TB3/DC Miniature fuse TR5-T 1.6; 250 V
TB8-analog | Miniature fuse TR5-T 1.6; 250 V
TB2/DC Miniature fuse TR5-T 2.5; 250 V 6ES7 193-0DB00-0XA0
TB2-4/DC Miniature fuse TR5-T 2.5; 250 V
TB4/DC Miniature fuse TR5-T 2.5; 250 V
TB4M/DC Miniature fuse TR5-T 2.5; 250 V

ET 200B Distributed I/O Station
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3.2 Installing the Electronics Block
Engaging the Elec- After coding the terminal block via the coding slide switch, you can engage
tronics Block on the electronics block on the terminal block:

the Terminal Block

i’i Warning
Avoid electrical destruction of the electronics block.

Always set the STOP/RUN switch of the terminal block to the “STOP” posi-
tion before engaging the electronics block on the terminal block!

The TB6/DC terminal block has no STOP/RUN switch. Always switch off
the external power supply before attempting to engage an electronics block
(120/230 V AC) onto the TB6/DC.

1. Engage the electronics block on the terminal blagk (
2. Press the electronics block onto the terminal block (2).

3. Secure the electronics block by tightening the scréys (

Figure 3-8 Engaging the Electronics Block on the Terminal Block

3-12
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Labeling the Elec-
tronics Block

A labeling strip is inserted in the electronics block.

Individual DIN A4 sheets consisting of several labeling strips can be ordered
separately. Please refer to AppendifofForder numbers.

Versions

¢ For electronics blocks with 16DI, 16DO, 8DI/8DO, 8DI/8DO HWA, 8RO,
4/8Al, 4Al, 4A0:

10 labeling strips on one DIN A4 sheet

¢ For electronics blocks with 16DI-AC, 16DO-AC, 32DI, 16DO/2A, 32DO0O,
16D1/16D0O, 24DI1/8DO, 16RO-AC, 8DI/SRO-AC:

7 large labeling strips and 9 small labeling strips on one DIN A4 sheet.

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02c
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3.3 Dismantlingthe TerminalBlockandthe Electronics Block

Dismantling Proceed according to the following steps:
(from the Standard

. . 1. Remove the electronics block in the reverse sequence to that described in
Sectional Rail)

Figure 3-8.

i’i Warning
Avoid electrical destruction of the electronics block.

Always set the STOP/RUN switch of the terminal block to the “STOP” posi-
tion before disengaging the electronics block from the terminal block or
installing a replacement electronics block!

The TB6/DC terminal block has no STOP/RUN switch. Always switch off
the external power supply before attempting to disengage an electronics
block (120/230 V AC) from the TB6/DC or installing a replacement elec-
tronics block.

2. Press the slidel) on the bottom of the terminal block down using a
screwdriver and

3. Swing the terminal block out of the standard sectionalZpil (

2

Figure 3-9 Dismantling the ET 200B

ET 200B Distributed I/O Station
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Dismantling Proceed according to the following steps:
(from the Shield
Connecting Ele-
ment)

1. Remove the electronics block in the reverse sequence to that described in
Figure 3-8.

i’i Warning
Avoid electrical destruction of the electronics block.

Always set the STOP/RUN switch of the terminal block to the “STOP” posi-
tion before disengaging the electronics block from the terminal block or
installing a replacement electronics block!

The TB6/DC terminal block has no STOP/RUN switch. Always switch off
the external power supply before attempting to disengage an electronics
block (120/230 V AC) from the TB6/DC or installing a replacement elec-
tronics block.

2. Remove the terminal block and the shield connecting element in the re-
verse sequence to that described in Figures 3:5 and 3-6.

ET 200B Distributed I/O Station
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3.4 Electrical Installation

Introduction The ET 200B distributed 1/O station allows bgtiounded andungrounded
configurations.
Next Sections The following two sections explain the configuration rules and give circuit

examples for

In Section you will find on Page
3.4.1 Grounded Configuration 3-17
3.4.2 Ungrounded Configuration 3-20

The numbers in the text cross-reference the components shown in the figures.

ET 200B Distributed I/O Station
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3.4.1

Definition

Rules

Grounded Configuration

In a grounded configuration, the reference potential of the ET 200B logic
circuits and the protective ground conductor (PE) are galvanically intercon-
nected.

You must note the following points for a grounded configuration:

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c

You must provide a main switgh) in accordance with DIN VDE 0100
for the ET 200B modules, the signal sensors and the actuators.

If the spur lines are a maximum of 3 m long and are ground-fault-resistant
and short-circuit-proof, the supply connection for the ET 200B and the
load circuit requires no additional fu.

Use a Siemens load power supply uniti{Blhe 6EV1 series
(Catalog ET 1) for supplying the 24 VV DC to the ET 200B.

If you connect another load power supply unit (24 V DC), please note that
the voltage must be in the range 20 to 30 V (including ripple). The load
power supply unit must generate a functional low voltage with safe elec-
trical isolation in accordance with DIN VDE 0106. In the case of non-sta-
bilized load power supply units, you require a back-up capacitor (rating
200uF per 1 A load current).

Provide a detachable connection to the protective ground con@diciior
the secondary circuit of the load power supply unit (M terminal).

A fuse (5)is required for fusing the supply voltage.
For both grounded and ungrounded configurations, the PE terf#maf

the ET 200B must have a low-impedance connection to the protective
ground conductor or the cabinet ground (machine p@}s)

Use a minimum cross-section of 4 fhand a maximum of 10 rfor
equipotential bonding and ground connections.

All machine parts must be grounded.

The PROFIBUS-DP interface of terminal blocks release 2 and later is
ungrounded.

3-17
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Connecting the
Reference Poten-
tial of the Logic
Circuits to PE

Electrical Configu-
ration

3-18

For a grounded configuration, you must also do the following at the digital
terminal blocks:

1. Connect the PE terminal to the lower screw.

2. Tighten the upper screw. The upper screw connects the ground potential
to PE.

Figure 3-10 Both Screws Tightened in a Grounded Configuration

The following figure shows the grounded configuration for 24 V DC digital
modules of the ET 200B:

L1 1)
L2 -
L3 of
N
PE - - - - - - -
ET 200B
3
é L+ M
M L+ (5™ I
@ ©= A
10

Sensor/ -
M L+ actuator

Figure 3-11 Grounded Configuration for 24 VV DC Digital Modules of the ET 200B

ET 200B Distributed 1/0 Station
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Electrical Configu- The following figure shows the grounded configuration for 120/230 V AC
ration digital modules of the ET 200B:
L — @
L2 %
L3
N
PE - - - T - - -
T \@
®) ET 200B
]
ES L1 N
Q) [
(6)_7_ y
IO
Sensor/
230VAC actuator -

Figure 3-12 Grounded Configuration for 120/230 V AC Digital Modules of

the ET 200B

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c
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3.4.2  Ungrounded Configuration

Definition In an ungrounded configuration, there is no galvanic connection between the
reference potential of the ET 200B logic circuits and the protective ground
conductor (PE).

Rules You must note the following points for an ungrounded configuration:

* You must provide a main switch)(th accordance with DIN VDE 0100
for the ET 200B modules, the signal sensors and the actuators.

¢ |f the spur lines are a maximum of 3 m long and are ground-fault-resistant
and short-circuit-proof, the supply connection for the ET 200B and the
load circuit requires no additional fusg).(

e Use a Siemens load power supply u8jtif the 6EV1 series
(Catalog ET 1) for supplying the 24 VV DC to the ET 200B.

If you connect another load power supply unit (24 V DC), please note that
the voltage must be in the range 20 to 30 V (including ripple). The load
power supply unit must generate a functional low voltage with safe elec-
trical isolation in accordance with DIN VDE 0106. In the case of non-sta-
bilized load power supply units, you require a back-up capacitor (rating
200uF per 1 A load current).

e Afuse 6) is required for fusing the supply voltage.

¢ For both grounded and ungrounded configurations, the PE teré’maf
the ET 200B must have a low-impedance connection to the protective
ground conductor or the cabinet ground (machine parts) (core cross-sec-
tion of PE min. 4 mmand max. 10 mA) (6).

¢ Provide an insulation monitoring circuit against ground with voltage li-
mitation in accordance with the regulations applying to the system, for
example DIN VDE 01607).

e The PROFIBUS-DP interface of terminal blocks release 2 and later is
ungrounded.

i’i Warning
The ungrounded configuration can be canceled out by grounded machine
parts and grounded electrical equipment.

Example: A grounded sensor or a grounded actuator connects the PE to the
reference potential (M terminal) of the controller.

ET 200B Distributed I/O Station
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Disconnecting the
Reference Poten-
tial of the Logic
Circuits from PE

Electrical Configu-
ration

For an ungrounded configuration, you must also do the following at the digi-

tal terminal blocks:

1. Connect the PE terminal to the lower screw.

2. Remove the upper screw for an ungrounded configuration.

Figure 3-13 Upper Screw Removed in an Ungrounded Configuration

Figure 3-14 shows the ungrounded configuration for 24 V DC digital mod-

ules of the ET 200B:

L1
L2
L3
N
PE

()

1)
-\ (2)
ET 200B
3)
é L+ M
M L+ (B I
= A
110
Sensor/
M L+ actuator -

Figure 3-14 Ungrounded Configuration for 24 V DC Digital Modules of the

ET 200B Distributed 1/0 Station
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3.5 Wiring the Terminal Block

Introduction

Wiring

Floating Electron-
ics Block

Non-Floating Elec-
tronics Blocks

3-22

Connect the following to the terminal block:
e Supply voltage for internal logic circuits

e Sensor supply for input channels

¢ Load voltage supply for output channels

e Sensors/loads

The wiring of the terminal block is dependent on the electronics block used.

A distinction is made between floatirapdnon-floating electronics blocks.

In a floating electronics block

¢ either the circuit for the internal electronics and the load circuit are gal-
vanically isolated from each other:

All 120/230 V AC electronics blocks and floating 24 V DC electronics
blocks belong to this category.

¢ or the voltage supply of the internal logic and the analog circuits are gal-
vanically isolated from each other:

All analog electronics blocks belong to this category.

Note

You can use floating electronics blocks regardless of whether the reference
potential of the supply voltage for the internal logic circuits is grounded or
not.

In non-floating electronics blocks, the internal logic circuits and the load cur-
rent circuit share a common reference potential (M ground).

Non-floating electronics blocks include: non-floating 24 V DC electronics
blocks.

ET 200B Distributed 1/0 Station
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Conductor Cross- The approved conductor cross-sections for all voltage-supply and signal lines
sections are as follows:
Table 3-3 Approved Conductor Cross-sections
Line Conductor Ferrules Conductor Cross-section
Supply-voltage and sig; with ferrules max. 1.5 mm
nalfines wio ferrules max. 2.5 mm

(min. 0.08 mmM for TB3, TB4,
TB4M, TB8 and min. 0.14 mf
for TB1, TB1-4, TB2, TB2-4)

Protective earth (PE) tq with ferrule max. 2.5 mm
terminal block*
* for TB1-4/DC or TB2-4/DC only
Connections Some terminal blocks are fitted with screw terminals while others have

spring-latch terminals (see Figure 3-15) for securing the cable conductors.

Figure 3-15 Connecting Cables to Spring-Latch Terminals

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c
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Pin Assignments In Chapter 7 “Range of Modules”, you will find the pin assignments of each
electronics block. The following table will help you.

Table 3-4 Pin Assignments of the Terminal Blocks
Assignment of ... For Electronics Block ... See ...

TB1/DC, TB1-4/DC and| ET 200B-16DI Table 7-3

TB3/DC ET 200B-16DO Table 7-5
ET 200B-8DI/8DO Table 7-9
ET 200B-8DI/8DO HWA Table 7-10
ET 200B-8RO Table 7-8

TB2/DC, TB2-4/DC, ET 200B-16DO/2A Table 7-6

TB4/DC and TBAMIDC ['e5008 3201, Table 7-4
ET 200B-32DI 0.2ms
ET 200B-32DO Table 7-7
ET 200B-16DI/16DO Table 7-12
ET 200B-24DI/8DO, Tablz 7-13
ET 200B-24D1/8DO 0.2ms

TB6/AC ET 200B-16DI-AC Table 7-14
ET 200B-16DO-AC Table 7-15
ET 200B-16RO-AC Table 7-16
ET 200B-8DI/8RO-AC Table 7-17

TB8-analog ET 200B-4/8Al Table 8-37
ET 200B-4Al Tablz 8-55
ET 200B-4A0 Tablz 8-65

ET 200B Distributed I/O Station
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Shielding for Ana-
log Value Proces-
sing

Procedure for Con-
necting the Shield-

ing

For analog value processing, connect the cable shields of the signal lines di-
rectly at the TB8 to the shield connecting element (Order No.:
6ES7 193-0CD40-7XA0).

Follow the steps listed below:

1. Engage the TB8 terminal block on the shield connecting element after
first mounting the shield connecting element on the standard sectional rail
or a smooth surface (wall) (see Section 3.1).

2. Mount the metallic terminal elements (see Sectian 3.1) on the bottom
edge of the shield connecting elemenafd2).

3. Strip the ends of the signal lines.

4. Secure the bare cable ends to the terminal elentatsl§).

5. Connect the shield connecting element to the protective ground conductor
(PE). The cross-section of PE must be a minimum of 4 amd a maxi-
mum of 10 mr.

6. Connect the shield of the bus cable in such a way that the maximum bend

radius when bent once (10 ;o = outer diameter of the cable) is not
exceeded.

Figure 3-16 Shield Connecting Element on Terminal Block TB8

ET 200B Distributed 1/0 Station
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3.6 Wiring the Bus Interface

Bus Interface The PROFIBUS-DP bus connects to the terminal block by means of a bus
connector.
Bus Connector There are a number of bus connectors for ET 200B.
Table 3-5 Bus Connectors
Design Order Number
max. 12 Mbaud without programmer 6ES7 972-0BA10-0XAb
socket

with programmer socket| 6ES7 972-0BB10-0XAb

max. 1.5 Mbaud without programmer 6ES7 972-0BA30-0XA0
(without terminating resistor)socket

1 Wheninserted, the installation height for the ET 200B module is not exceeded with this
bus connector.

PROFIBUS-DP In- The pin assignment of the 9-pin PROFIBUS-DP interface of the terminal
terface block is described below.

Table 3-6 Pin Assignment of the PROFIBUS-DP Interface

View? Pin No. | Signal Name Designation
1 — —
2 — —
3 RxD/TxD-P Data line B
4 RTS Request To Send
5 M5V2 Data reference potential (from station
6 P5Vv2 Supply plus (from station)
7 — —
8 RxD/TxD-N Data line A
9 - -

2 Terminal block as viewed from in front

ET 200B Distributed I/O Station
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Connecting the
Bus Cable

Dimensional Draw-
ings with Bus Con-
nectors

The procedure for connecting the bus cable to the bus connector is described
in detail in the following manuals:

e ManualET 200 Distributed 1/0 System
¢ ManualS7-300 Programmable Controller Hardware and Installation
¢ ManualM7-300 Programmable Controller Hardware and Installation

e ManualS7-400/M7-400 Programmable Controller Hardware and Installa-
tion

Chapters!7 and 8 contain dimensional drawings of ET 200B modules with
bus connectors installed.

ET 200B Distributed 1/0 Station
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Configuration and Parameterization

In this Chapter

A

Before startup, you must configure and parameterize the modules of the
ET 200B distributed 1/O station.

This chapter contains information on:

In Section you will find on Page
4.1 Configuration Options 4-2
4.2 Requirements for Configuration 4-3
4.3 Where to Find the Requisite Information? 4-5

ET 200B Distributed 1/0 Station
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Configuration and Parameterization

4.1 Configuration Options

Options

S7 Slave

4-2

You can configure and parameterize the ET 200B modules described in this
manual as DP slaves:

e with COM ET 200 version 4.x or higher

— version 4.0 or higher: digital modules

— version 4.1 or higher: analog modules
e with COM ET 200 Windows version 1.0 or higher
e with STEP 7 version x.0 or higher

— version 2.0 or higher: digital modules

— version 3.0 or higher: analog modules

¢ directly by means of configuration and parameterization telegrams (for
DP masters from Siemens that do not belong to the SIMATIC S5/S7/M7
automation system and other-vendor DP masters).

Theanalog modules of ET200B can be operated as S7 slaves in conjunction
with SIMATIC S7/ M7 and STEP 7 (V3.0 and higher). This means that all the
functions of the central S7 1/O modules are also at your disposal for the

ET 200B analog modules.

ET 200B Distributed 1/0 Station
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4.2 Requirements for Configuration

Type File

GSD File

COM ET 200 V4.x, COM ET 200 Windows and STEP 7 require a type file
for each ET 200B module (DP slave). The type file is a record of all the
properties of the module concerned.

You do not need a type file to operate ET 200B analog modules as S7 slaves.

Before you start working with the software, check that the type file of the
ET 200B module is installed in a type-file directory recognized by the soft-
ware. The names of the type files are listed in Appendix A.1.

If you do not have a type file for ET 200B, you can fetch the type file you
need via modem. The number to dial is +49 (911) 737972.

You do not need a device master data file (GSD file) unless you are going to
use ET 200B with a DP master that cannot process the type file. The GSD
file contains all the slave-specific properties.

The format of the GSD file is defined in EN 50170, Part 3. The contents of
the GSD files are described in Appendix A.2.

You can order the GSD file on diskette (Order No. 6ES7 190-1AA00-0AA0)
or fetch it via modem. The modem number to dial is +49 (911) 737972.

ET 200B Distributed 1/0 Station
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Which Type File?

There are a number of type file versions for the ET 200B modules; the ver-
sion you need depends on the parameterization software and the master.

The type file version is indicated by the seventh character in the type file
name (example: SIxxxxB.200), "xxxx" is the module’s manufacturer ID.

The 8th character in the type file name indicates the language:

D = German, E = English, F = French, | = Italian, S = Spanish,

X = non-language-specific (example: Sixxx&A&00 for an English type
file).

The type file versions and their applications are listed in the table below.

Table 4-1 Type File Versions and Applications

Parameterization COM ET 200 COM ET 200 Windows STEP 7
software V4.x (V1.0 and higher) (as DP slave)
Master IM 308-B IM 308-C S7/M7 DP master
ET 200B digital modules
Type file? SIxxxxTE.200 SIxxxxAE.200 or SIxxxxAE.200 or
SlIxxxxAX.200 SIxxxxAX.200

Parameterization

no settings possible

Configuration DP ID DP ID DP ID
Diagnostics 13 bytes 13 bytes 13 bytes
ET 200B analog modules
Type file? SIxxxxTE.200 SIXxxxAE.200 SIxxxxBE.200 SIxxxxBE.200
Parameterization | 32 bytes 32 bytes 36 bytes 36 bytes
(KH format) (plain text with pick | (plain text with pick | (plain text with pick
list) list) list)

Configuration DP ID DP ID extended DP ID, extended DP ID,
single-channel ad- | single-channel ad-
dressing possible | dressing possible

Diagnostics 16 bytes 21/25 bytes 25/29 bytes 25/29 bytes

These applications are takeninto accountin Ch@ters 5through 8; importantinformation on the other applications
is contained in the Appendix.

1 STEP 7 version 2.0 and higher for digital modules, STEP 7 version 3.0 and higher for analog modules
xxxx = manufacturer ID of the ET 200B module (see Sectior A.1)

3 Analog modules with additional functions: limit-value alarm, diagnostics alarm, 4A0 supporting dummy-value out-
put, other measuring ranges

4-4
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4.3  Where to Find the Requisite Information?

COM ET 200 Win-
dows and STEP 7

COM ET 200 Win-
dows (Old Type
File)

COM ET 200 Ver-
sion 4.x

Configuration and
Parameterization
Telegram

Chapters b through| 8 contain information on configuration, parameterization
and diagnostics that you will need if you are working with the latest type files
under COM ET 200 Windows or STEP 7 (see Table 4-1: gray fields).

If you use COM ET 200 Windows or STEP 7 to configure and parameterize
ET 200B modules, the graphical user interfaces and the integral online help
systems of these programs provide additional support.

The manual ET200 Distributed I/O System (Order No. 6ES5 998-3ES12) con-
tains general information on working with COM ET 200 Windows.

Basic information on configuring and parameterizing distributed 1/O with
STEP 7 is contained in the user manual entBtthdard Software for S7 and
M7, STEP 7.

If you configure and parameterize ET 200B analog modules with
COM ET 200 Windows and the type file SIxxxxAE.200, you will find the
requisite supplementary information in Appendix E of this manual.

If you configure and parameterize ET 200B modules with COM ET 200 ver-
sion 4.x, you will find the information you need in Appendix D of this
manual.

If you use configuration and parameterization telegrams to operate ET 200B,
e.g. CP 5431 as DP master, you need the details of the layout of the configu-
ration and parameterization telegram, which is module-specific (see Appen-
dix Bland Q).

ET 200B Distributed 1/0 Station
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Status and Error Diagnostics

In this Chapter

Diagnostics with
IM 308-B

Diagnostics with
IM 308-C (Old Type
Files)

5

This chapter describes the diagnostics options for the ET 200B distributed

1/O station.

The information is applicable if you are using the latest applicable type file
under COM ET 200 Windows or STEP 7 (see Table 4-1: gray fields).

In Section you will find on Page
5.1 Possible response on startup 5-2
5.2 Status and error indication by LEDs 5-3
5.3 Slave diagnostics 5-5

Diagnostics with the IM 308-B master interface and COM ET 200 V4.x is not
discussed in this chapter. You will find all the information you need on diag-

nostics with the IM 308-B in Appendix D.

If you configure the analog modules of ET 200B with COM ET 200 Win-

dows and the type file SIxxxxAE.200, you will find the information you need

on diagnostics in Appendix E.

ET 200B Distributed 1/0 Station
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Status and Error Diagnostics

5.1 Possible Response on Startup

Response to
Power Off/Power
On

Baud Rate Change

5-2

If power is switched on and off repeatedly, it is possible in exceptional cases
that an ET 200B digital module will not be accepted by the PROFIBUS-DP
bus.

Remedy:
Set the STOP/RUN switch to STOP and then back to RUN.

With the ET 200B digital modules, it is not possible to correct a wrong con-
figuration and simultaneously change the baud rate. If this is attempted, the
station will not be accepted by the PROFIBUS-DP bus.

Remedy:
Set the STOP/RUN switch to STOP and then back to RUN.

ET 200B Distributed 1/0 Station
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5.2 Status and Error Indication by LEDs

Introduction

Error Indication,
Digital ET 200B

The indicators on the front panels of the ET 200B provide initial indication
of the type of error.

The meanings of the signals provided by the LEDs on digital ET 200B mod-
ules are listed in the table below.

Table 5-1 LEDs on Digital ET 200B Modules and their Meanings

LED

State

Meaning

RUN

Lit (green)

ET 200B in operation (power supply switched on; STOP/RUN switch in
"RUN" position!

BF

Lit (red)

Either

* Response monitoring time has elapsed without the ET 200B station

being addressed (because connection to the IM 308-C or to the
S7/M7 DP master has failed or the IM 308-C is set to STOP)

or
* The ET 200B station was not parameterized on startup/restart.

DIA

Lit (red)

For digital 24 VV DC output modules:

® one output at least: short-circuit or load voltage failure (L1+, L2+,
L3+, L4+)

For analog modules:
* diagnostics for at least one input or output

L1+

Lit (green)

For ET 200B-16DO, -8DI/8DO, -8DI/8DO HWA, -16DI1/16DO,
—24D1/8DO and -24DI1/8DO 0.2ms:

* \ltage is applied for channel group QO0: .0 .2 .7.

L2+

Lit (green)

For ET 200B-16DO, -16DI/16DO:
¢ \Dltage is applied for channel group Q1: .0 .2.7.

L1+/L2+

Lit (green)

For ET 200B-32DO:
* \oltage is applied for channel groups QO: .0 ... .7 and Q1: .(%... [7.
For ET 200B-16DO/2A:
* \oltage is applied for channel groups QO: .0 ... .3 and QO: .42... [7.

L3+/L4+

Lit (green)

For ET 200B-32DO:
* \oltage is applied for channel groups Q2: .0 ... .7 and Q3: .(%... [7.
For ET 200B-16DO/2A:

* \ltage is applied for channel group Q1: .0 ... .3 and Q1: .42.. .7.

1 Not applicable to AC 120/230 V AC digital modules. These modules do not have a STOP/RUN switch.
2 LED goes out if fuse blows or voltage drops below a certain limit (typically 15.5 V).

ET 200B Distributed 1/0 Station
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Error Indication,
Analog ET 200B

The meanings of the signals provided by the LEDs on analog ET 200B mod-
ules are listed in the table below.

Br

Table 5-2 LEDs on Analog ET 200B Modules and their Meanings
LED RUN LED BF LED DIA Meaning Remedy

Off Off Off \oltage not applied to mod-| ® Check the power supply.

ule. * Check that the electronics
block is correctly mounted
on the terminal block.

Lit (green) Off Off Module is on the PROFI- |-

BUS-DP and is exchanging
data.
Lit (green) Lit (red) or off | Lit (red) An error has occurred on the* Read the diagnostics buffg
module (e.g. parameteriza- to identify the error, see
tion incorrect, wire break, Section 5.3 "Slave Diag-
measuring range overshot) nostics”
* |[fthere is no diagnostics in
formation in the buffer,
check parameterization to
ascertain whether the diag
nostics alarm and corre-
sponding channel diagnos
tics have been enabled.
Lit (green) Flashing (red) | Off Either Check the configuration in the
e Module has not receiveq PP master (station number, st
a parameterization tele-| tion type).
gram, or telegram is in-
correct.

or

* Incorrect bus protocol.

Lit (green) Flashing (red) | Lit (red) Error in configuration tele- | This error cannot occur if the
gram correct type files are used.

Lit (green) Flashes once | Off Module is powering up. -

(red)

Lit (green) Lit (red) No signifi- Baud rate matching in prog; ® Check the PROFIBUS-DP

cance ress. connection.

® Check the DP master.

5-4
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5.3 Slave Diagnostics

Definition Diagnostics means the detection and pinpointing of errors. The layout of
slave diagnostics is defined in standard EN 50170, Part 3. Slave diagnostics
of the ET 200B are in compliance with this standard.

In this Section This section describes the structure of slave diagnostics for ET 200B.
In Section you will find on Page
5.3.1 General information on slave diagnostics, operation with| 5-€
IM 308-C
5.3.2 General information on slave diagnostics, operation with|  5-&
S7/M7 DP masters (STEP 7) or other PROFIBUS-DP magters
533 Structure of slave diagnostics 5-¢
534 Structure of station status 1 to 3 5-11
535 Structure of the master station number and the manufacfuré-13
ID
5.3.6 Structure of device-related diagnostics (digital ET 200B) | |5-14
5.3.7 Structure of ID-related diagnostics (analog ET200B) 5-16
5.3.8 Structure of device-related diagnostics (analog ET 200B] |5-18
Further Informa- Section 5.3/3 describes the basic structure of slave diagnostics for digital and
tion analog ET 200B modules. Sections 5.3.4 to 5.3.8 describe the contents of the

individual diagnostics bytes.

ET 200B Distributed 1/0 Station
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5.3.1  Generallnformationon Slave Diagnostics, OperationwithIM 308-C

Requesting Slave
Diagnostics

FM IM308C

Example:
Request Diagnos-
tics with

To request slave diagnostics for an ET 200B station in operation with
IM 308-C, you must call the FB IM308C function block (FB 192) with the
function FCT = SD.

The FB IM308C places the slave diagnostics in the S5 data area of the CPU
(data block or bit memory address area) opened when the FBIM308C was
called.

FB IM308C handling conforms to general access to diagnostics data of the
IM 308-C and is described in detail in the marii&R00 Distributed 1/0 Sys-
tem(Order No. 6ES5 998-3ES.2).

The example below shows how to request slave diagnostics with the aid of
the FB IM308C and place the information in a data block.

This is followed by an example illustrating how to evaluate slave diagnostics.
This second example assumes that the diagnostics information has been
placed in a data block.

Note

The module parameters of the FB IM308C and the error codes in the ERR
parameter of the FB IM308C are described in detail in the m&Tuad0
Distributed I/O SysterOrder No. 6ES5 998-3ES.2).

In this example, the FB IM308C (FB 192) is employed to request slave diag-
nostics of a slave having the station number 3. The diagnostics data will be
placed in data block DB 10 as of data word DW 0.

FBIM308C Basic structure of the STEP 5 listing (e.g. in the OB 1):
STL Explanation
JU  FB 192 Invoke FB IM308C
Name :IM308C DP frame: F800
DPAD : KH F800 Number of the IM 308-C: 0, station num-
IMST : KY 0,3 ber of the slave: 3
FCT : KC SD SD = Read slave diagnostics
GCGR : KM 00000000 00000000 irrelevant
TYP KY 0,10 Memory area: 0, block: DB 10
STAD : KF +0 Number of the first data word: DW O
LENG : KF -1 Bytes to be transferred: -1 (joker
ERR : FW 134 length)
: Error word: MW 134
kkk
ET 200B Distributed 1/0 Station
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Example:
Evaluating Diag-
nostics

Diagnostics Alarm
and Process Alarm

Structure of Slave
Diagnostics

The slave diagnostics of a digital ET 200B module have been requested from
the CPU and placed in a data block DB 10 starting at data word DW 0. You
want to evaluate station status 1 and 2.

In the STEP 5 program, you program the following:

STL Explanation

A DB 10 Invoke data block (here: DB 10) Load

LDWO diagnostics word "Station status 1 and

L KH 000C station status 2" (response monitoring
active)

I=F no error?

BEC

JC FBx Evaluate error in FBx.

The analog modules of ET 200B support the following alarms:
¢ Diagnostics alarm
* Process alarm

In order to evaluate diagnostics alarms and process alarms via the device-re-
lated diagnostics with the IM 308-C, it is important to bear the following in
mind:

Note

In your STEPS5 application program you must regularly query the corre-
sponding bits in the device-related diagnostics in order to ensure that alarms
are not overwritten by subsequent alarms.

With regard to the bus runtime for the PROFIBUS-DP you must allow for
the fact that the bits are queried at least once parallel to the bus runtime.

The structure of slave diagnostics for operation with IM 308-C is described in
Sections 5.3.3 10 5.3.8.

ET 200B Distributed 1/0 Station
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5.3.2  General Information on Slave Diagnostics, Operation with
S7/M7 DP Masters (STEP 7) or Other PROFIBUS-DP Masters

Diagnostics with
S7/M7 DP Masters

Diagnostics with
Other PROFIBUS-
DP Masters

Diagnostic Alarm
and Process Alarm

Structure of Slave
Diagnostics

5-8

If you operate the ET 200B as a DP slave wiSiIMATIC S7/M7 DP mas-
ter, the ET 200B modules function like central S7-300 I/O modules.

You read out diagnostics (data records 0 and 1) with SFC 13 "'DPNRM_DG”".
For information on requesting diagnostics data, see the mam&#7 Stan-
dard and System Functians

If you operate ET 200B as DP slave with DP masters from Siemens that do
not belong to the SIMATIC S5/S7/M7 automation system or with other-ven-
dor DP masters, see the documentation on the DP master for information on
how to request slave diagnostics.

The analog modules of ET 200B support the following alarms:
¢ Diagnostics alarm
* Process alarm

You can evaluate these alarms with an S7/M7 DP master. In the event of an
alarm, alarm OBs are automatically run in the CPU (see the programming
manualSystem Software for S7-300/S7-400, Program Design).

Note

If you want to evaluate diagnostics alarms and process alarms via the device-
related diagnostics with other than PROFIBUS-DP masters, you must bear
the following in mind:

e The DP master should be able to store the diagnostics messages, i.e. the
diagnostics messages should be placed in a ring buffer in the DP master.
If the DP master cannot store diagnostics messages, only the most re-
cently received diagnostics message will be available.

¢ In your application program you must regularly query the corresponding
bits in the device-related diagnostics. With regard to the bus runtime for
the PROFIBUS-DP you must allow for the fact that the bits are queried at
least once parallel to the bus runtime.

The structure of slave diagnostics for operation BifiM7 DP masters
(STEP 7) or other PROFIBUS-DP mastersiescribed in Sections 5.3.3 to
5.3.8.

ET 200B Distributed 1/0 Station
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5.3.3  Structure of Slave Diagnostics

Introduction

Digital ET 200B

A certain number of bytes is reserved per slave for slave diagnostics: the pre-
cise number of bytes reserved depends on the station type.

Diagnostics of the ET 200B distributed 1/O station is in compliance with
EN 50170, Part 3. The basic structure of slave diagnostics is described below.

The figure below shows the structure of slave diagnostics for digital ET 200B
modules:

Byte O

Byte 1 Station status 1 to 3 -

Byte 2 PROFIBUS-DP standard
Master station number - PRO-

Byte3 | | FiBUS-DP standard

Byte 4 High byte } Manufacturer ID - PRO-

Byte 5 Low byte J FIBUS-DP standard

Byte 6 Header (device-related diagnostics)

Byte 7 Device-related diagnostics

Bytes 8

to12 Free

Figure 5-1  Structure of Slave Diagnostics for Digital ET 200B

ET 200B Distributed 1/0 Station
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Analog ET 200B

Requesting Slave

Diagnostics

5-10

The figure below shows the structure of slave diagnostics for for analog
ET 200B modules:

Byte 0
Byte 1
Byte 2

Byte 3

Byte 4
Byte 5

Byte 6
Byte 7
Byte 8

Byte 9

Bytes 9
to 28

Station status 1 to 3 -
PROFIBUS-DP standard

Master station number - PRO-
FIBUS-DP standard

High byte | Manufacturer ID -

Low bvte } PROFIBUS-DP stan-
vt dard

Header (ID-related diagnostics)

} ID-related diagnostics

Header (device-related diagnostics)

Device-related diagnostics

Figure 5-2  Structure of Slave Diagnostics for Analog ET 200B

You can request slave diagnostics with the following function blocks:

Table 5-3 Function Blocks for Slave Diagnostics
PLC Family Number Name
SIMATIC S5 with IM 308-C FB 192 FB IM308C

SIMATIC S7/M7

SFC 13 SFC “DPNRM_DG”

ET 200B Distributed 1/0 Station
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534 Structure of Station Status 1 to 3

Introduction Station status 1 ... 3 provides an overview of the status of the ET 200B (see
Figures 5-1 and 5-2, bytes 0 to 2).

Station Status 1 The table below shows the structure of station status 1:
(Byte 0)

Table 5-4 Structure of Station Status 1 (Byte 0)

Bit Meaning
0

=

DP slave cannot be addressed by DP master.

=

DP slave not yet ready for data exchange.

=

Configuration data sent by DP master to DP slave does not match
the structure of the DP slave.

. Device-related diagnostics data is waiting.

. Requested function is not supported by DP slave.

. Implausible answer received from DP slave.

. parameterization telegram is errored.

N|lo|lo| M| w
[N IS [N TN SN

: DP slave was parameterized by a DP master not the DP master
which currently has access to the DP slave.

Station Status 2 The table below shows the structure of station status 2:
(Byte 1)

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

Bit Meaning

0 |1: DP slave must be reparameterized.

1 |1: Adiagnostics message is waiting. The DP slave cannot resume
operation until the error has been rectified (static diagnostics mes-
sage).

. Bitis always "1” if DP slave having this station number exists.

: Response monitoring is activated for this slave.

: DP slave has received a "FREEZE” control comm&and.

: DP slave has received a "SYNC” control command.

o|la|h|lw]|N
olr|r|lr]|r

. Bitis always "0".

ET 200B Distributed I/O Station
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Table 5-5 Structure of Station Status 2 (Byte 1), continued

Bit Meaning

7 | 1: DP slave is deactivated, i.e. slave has been removed from current
processing.

1 Bitis not updated unless an extra diagnostics message changes.

Station Status 3 Station status 3 is reserved and is not relevant as regards diagnostics of the
(Byte 2) DP slave. Its value is always |90

ET 200B Distributed I/O Station
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5.35 Structure of the Master Station Number and the Manufacturer 1D

Introduction

Master Station

Number (Byte 3)

Manufacturer ID
(Bytes 4, 5)

The "Master station number” diagnostics byte contains the station number of
the DP master which parameterized the ET 200B. The "Manufacturer ID”
diagnostics byte describes the type of the ET 200B.

The master station number consists of one byte (see Figures 5-1/and 5-2):

Table 5-6 Structure of the Master Station Number (Byte 3)

Bit Meaning

Oto 7 | Station number of the DP master which parameterized the DP
slave and which has read and write access to the DP slave.

The manufacturer ID consists of two bytes (see Figures 5-1 and 5-2):

Table 5-7 Structure of the Manufacturer ID (Bytes 4, 5)

Byte 4 [Byte 5 | Manufacturer ID for
004 01y ET 200B-16DI 6ES7 131-0BHO0-0XBO
00y 024 | ET 200B-16DO 6ES7 132-0BH01-0XB0
004 034 |ET 200B-8RO 6ES7 132-0GF00-0XB0
004 04y ET 200B-32DlI 6ES7 131-0BLO0O-0XBO
004 054 ET 200B-16DO/2A 6ES7 131-0BH11-0XBO
004 OAH ET 200B-16D1/16DO 6ES7 133-0BL0O0-0XBO
00y 0By | ET 200B-8D1/8DO 6ES7 133-0BH01-0XB0
004 0CH ET 200B-32DI 0.2ms 6ES7 131-0BL10-0XBO
00y 0Dy | ET 200B-32DO 6ES7 132-0BL01-0XBO
004 OEn ET 200B-24D1/8DO 0.2mg 6ES7 133-0BN11-0XB0
004 OF4 ET 200B-24D1/8DO 6ES7 133-0BN01-0XBO
004 104 ET 200B-8DI/8DO HWA | 6ES7 133-0BH10-0XB0O
004 19, ET 200B-16DI-AC 6ES7 131-0HF00-0XBO
004 1AH ET 200B-16DO-AC 6ES7 132-0HF00-0XBO
004 1CH ET 200B-16RO-AC 6ES7 132-0HHO00-0XBO
004 1Dy ET 200B-8DI/8RO-AC 6ES7 133-0HHO00-0XBO0O
804 184 ET 200B-4A0 6ES7 135-0HF01-0XBO
804 19, ET 200B-4Al 6ES7 134-0HF01-0XBO
804 1AH ET 200B-4/8Al 6ES7 134-0KH01-0XBO

ET 200B Distributed 1/0 Station
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5.3.6  Structure of Device-Related Diagnostics (Digital ET 200B)

Introduction The device-related diagnostics for digital ET 200B modules indicate whether
inputs or outputs are defective. The header indicates the length of the device-
related diagnostics. (see Figure|5-1, bytes 6 and 7)

Note

Device-related diagnostics requires an ET 200B station with diagnostics ca-
pability.

ET 200B stations which do not have diagnostics capability have the value
"07y" in the header and the remaining bytes are reserved.

Header (Byte 6) Digital ET 200B modules have the valug{dn the "Header (device-related
diagnostics)” byte.

7 0 Bit No.
Byte6 [0]o0] ofofo] 1] 1]1]
W./%—/
I

Length of device-related diagnostics
incl. byte 6 (= 7 bytes)
Code for device-related diagnostics

Figure 5-3  Structure of the Header (Device-Related Diagnostics) for Digital ET 200B

(Byte 6)
Device-Related The device-related diagnostics of digital ET 200B modules with diagnostics
Diagnostics capability consists of one byte (see Figure 5-1):

(Byte 7)

765 4321 0 BitNo.

Byte7 [ [ [ [ [ [ [ ]|
| CG = Channel group

CG 0: Overload: output short-circuit to M
CG 0: Fuse defective: no load voltage
CG 1: Overload: output short-circuit to M
CG 1: Fuse defective: no load voltage
CG 2: Overload: output short-circuit to M
CG 2: Fuse defective: no load voltage
CG 3: Overload: output short-circuit to M
CG 3: Fuse defective: no load voltage

Figure 5-4  Structure of Device-Related Diagnostics for Digital ET 200B (Byte 7)

ET 200B Distributed I/O Station
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Channel Group Note the following as regards evaluation of device-related diagnostics:

Note

The channel group of an ET 200B digital module always takes up one byte
in the S5 address space of the CPU (corresponding to 8 inputs or 8 outputs),
irrespective of the galvanic isolation of the module (grouping).

Example: ET 200B-16DO/2A (galvanic isolation in groups of 4)
Channel group 0 corresponds to QO: outputs .0 ... .7.

Potential group 0 corresponds to QO: outputs .0 ... .3.

ET 200B Distributed I/O Station
EWA 4NEB 812 6089-02¢c 5-15
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5.3.7  Structure of ID-related Diagnostics (Analog ET 200B)

Introduction ID-related diagnostics shows which module in which slot is defective. The
header indicate the length of ID-related diagnostics. (see|Figure 5-2, bytes 6
to 8)

Header (Byte 6) Analog ET 200B modules have the valug43the "Header (ID-related

diagnostics)” byte.

7 0 Bit No.
Byte6 [0] 1[ oJo[ofo] 1]1]
V\ﬂ—/
I

Length of ID-related diagnostics
incl. byte 6 (= 3 bytes)
Code for ID-related diagnostics

Figure 5-5 Structure of the Header (ID-related Diagnostics) for Analog ET200B
(Byte 6)

ID-related Diag- The ID-related diagnostics of analog ET 200B modules consists of two bytes
nostics (Bytes 7, 8) (see Figure 5-2):

7 3 0 Bit No.
Byte7 [0[0[o[o]1][0]0]0]
I
Module in slot 4 defective (08y)

7 0 Bit No.
Byte8 [0]0[o[o[o]o]o]0]

Figure 5-6  Structure of ID-related Diagnostics for Analog ET 200B (Bytes 7, 8)

Note

Irrespective of the configuration of the analog ET 200B module (slots 4
to 11), slot 4 is always flagged as defective in a diagnostics message!

ET 200B Distributed I/O Station
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Configuration Er-
ror

If a configuration telegram contains an error, only the 3-byte ID-related diag-
nostics (bytes 6, 7, 8) is returned anuddevice-related diagnostics.

If the configuration telegram contains an error, the structure of ID-related
diagnostics is as follows:

765 43 0 Bit No.
Byte7 | | [ | [ [oJofo]

Message: Possible IDs:
Slot 4 defective 8Al, 4Al, 4A0, 1Al, 1A0
Slot 5 defective 1Al, 1A0
Slot 6 defective 1Al, 1A0
Slot 7 defective 1Al, 1A0
Slot 8 defective 1Al

7 2 1 0 BitNo.

Byte8 [0]0[ oofo] | | |

Message: Possible IDs:
Slot 9 defective 1Al
Slot 10 defective 1Al
Slot 11 defective 1Al

Figure 5-7 Structure of ID-related Diagnostics for Analog ET 200B (Bytes 7, 8) in the
Event of an Error in the Configuration Telegram

Note

If there is an error in the configuration telegram, the configured slots of the
analog ET 200B module the configurations of which are errored are shown.

If the error in the configuration telegram is general (e.g. wrong length), the
value Fy is returned for bytes 7 and 8.

ET 200B Distributed 1/0 Station
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5.3.8  Structure of Device-Related Diagnostics (Analog ET 200B)

Introduction

Header (Byte 9)

5-18

The device-related diagnostics for an analog ET 200B shows you the error
reported by the ET 200B. The header indicates the length of device-related
diagnostics. (see Figure 5-2, bytes 9 to 28)

Note

Chapter 8 contains a discussion of "Supplementary Bits” in the section deal-
ing with analog value representation: these bits contain additional diagnos-
tics information.

The structure of the device-related diagnostics for configuration of analog
modules with the latest type file versiBixxxxBE.200is described below. If
you configure with the type file SIXxxxAE.200, please turn to Appendix E.2.

The analog ET 200B modules contain the following information in the
"Header (device-related diagnostics)” byte:

7 0 Bit No.
Byteo [ofo] [ | [ ][]
N —

I
Length of device-related diagnostics incl. byte 9
(depending on number of channels used):

0Dy ... 14y: 4/8Al (13 to 20 bytes)

ODy ... 10y 4Al, 4A0 (13 to 16 bytes)
08y: process alarm for 4/8Al, 4Al

Code for device-related diagnostics

Figure 5-8 Structure of the Header (Device-Related Diagnostics) for Analog ET200B
(Byte 9)

ET 200B Distributed 1/0 Station
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Device-Related Device-related diagnostics of the analog ET 200B modules comprises a max-
Diagnostics imum of 19 bytes:
Byte 10 | | 014: Code for diagnostics alarm

02y: Code for process alarm

Byte 11 Process alarm Diagnostics alarm
\ | Slot of module with pro-  Slot of module
cess alarm (4) with diagnostics (4)
Byte 12
\ | 00y: reserved 00y: reserved
Bytes 13to .. . ... Byte 16 ... Byte 28
Process alarm data Diagnostics alarm data
(see Table 5-8) (see Tables 5-8 t0/5-10)

Figure 5-9 Structure of Device-Related Diagnostics for Analog ET 200B (Bytes 10 to

28)
Bytes 13 to 16 Table 5-8 shows the structure and contents of bytes 13 to 16.
Table 5-8 Bytes 13 to 16 for Diagnostics and Process Alarms
Byte | Bit Byte 10 = 01, (Diagnostics Alarm) Byte 10 = 02 (Process Alarm)
0 | Module defect Channel Q) Upper limit value over{ FF4: End-of-
shoot (4/8Al, 4Al) cycle alarm
— (4/8Al)
1 | Internal error Channel 1) Upper limit value over-
shoot (4/8AH)
13 | 2 | External error Channel 2| Upper limit value over-
(— shoot (4/8AL, 4Al)
Tab. | 3 | Channel error Channel 3| Reserved
5-9)
4 | Reserved Channel 4 Reserved
5 | Reserved Channel 5 Reserved
6 | Parameterization missing Channel 6 Reserved
7 | Incorrect parameters in module Channel 7| Reserved

1 Forthe ET 200B-4/8Al, only the combination of single channel addreasthgarameterization of channel group 0
for resistance measurement (Pt 100, Ni 100, R) entails display of "Upper/lower limit value overshoot” for channel 1.
In all other cases (i.e. module addressing and single channel addeggspagameterization of channel group 0 for
other than resistance measurement (Pt 100, Ni 100, R), "Upper/lower limit value overshoot” is displayed for channel
2.

ET 200B Distributed I/O Station
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Table 5-8 Bytes 13 to 16 for Diagnostics and Process Alarms, continued
Byte | Bit Byte 10 = 01, (Diagnostics Alarm) Byte 10 = 02y (Process Alarm)
0 | Module class 0101 | Analog module] Channel O Lower limit value over-] 004: Reserved
to shoot (4/8Al, 4Al)
3 Channel 1] Lower limit value over-
shoot (4/8A1
Channel 2 Lower limit value over-
shoot (4/8Al1, 4Al)

1 Channel 3 Reserved
4 | Channel information available Channel 4 Reserved
5 | Reserved Channel 5 Reserved
6 | Reserved Channel 6 Reserved
7 | Reserved Channel 7| Reserved
0 | Wrong ET 200B station type 004: Reserved 004: Reserved
1 | Reserved
2 | Reserved
3 | Reserved

1o 4 | Reserved
5 | Reserved
6 | Reserved
7 | Reserved
0 | Reserved 004: Reserved 004: Reserved
1 | Reserved
2 | EPROM error (4Al)
3 | Reserved

16 4 | ADC/DAC error (4A0)
5 | Reserved
6 | Process alarm lost (4/8Al, 4Al)
7 | Reserved

Possible Values,

In a diagnostics alarm the possible values of byte 13 are as follows:

Byte 13
Table 5-9 Possible Values for Byte 13 in Diagnostics Alarm
Value Bit3 [Bit2 | Bit1 | Bit O Meaning
004 0 0 0 0 No error
034 (83) 0 0 1 1 | Internal error, no channel error;(incorrect parameters in the module
0By (8By) | 1 0 1 1 | Internal error,channel error; (incorrect parameters in the module)
0Dy 1 1 0 1 External error, channel error
OF4 (8FW) 1 1 1 1 | Summation error of all above errors; (incorrect parameters in the mg

5-20
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Bytes 17 to 28

Table 5-10 shows the structure and contents of bytes 17 to 28 (for diagnostics

(Diagnostics alarm only).
Alarm)
Table 5-10 Bytes 17 to 28 for Diagnostics Alarm
Byte Bit Meaning Remark
17 0to | Channel type am 4/8Al, 4Al
7 734 4A0
18 0 to | Number of diagnostics bits output per | 084 4/8Al, 4Al, 4A0
7 | channel by a module.
19 0 to [ Number of channels of a module. 014 to 044 | 4Al, 4A0
7 01y to 08y | 4/8Al
Channel error vector:
0 Channel error, channel 0 4/8Al, 4Al, 4A0
1 Channel error, channel 1 4/8Al, 4Al, 4A0O
2 Channel error, channel 2 4/8Al, 4Al, 4A0
20 3 Channel error, channel 3 4/8Al, 4Al, 4A0
4 Channel error, channel 4 4/8Al
5 Channel error, channel 5 4/8Al
6 Channel error, channel 6 4/8Al
7 Channel error, channel 7 4/8Al
21to 28 - Channel-specific errors See Table 5-11

1 The number of bytes depends on the number of channels in the module.

Analog Channel

Table 5-11 shows the assignment of the diagnostics byte for an analog input
or analog output channel.

Table 5-11

Diagnostics Byte for an Analog Input/Analog Output Channel

Byte Bit

Analog Input Channel (4/8Al,
4Al)

Analog Output Channel (4A0)

Configuration/parameterization error

Common-mode error (4/8Al onlyi)

"0” (reserved)

"0” (reserved)

"0” (reserved) |

Ground short-circuit

Wire-break/feed-current monitoring: meas. transducer/Pt 100/Ni 1

"0” (reserved)

"0” (reserved)

||| W[IN|PFL|O

Measuring range overshoot

"0” (reserved)

7

Measuring range overshoot

"0” (reserved)

0/R

1 Inthe case of the ET 200B-4/8Al, a "wire break” error is superimposed on common-
mode and measuring-range errors occurring atthe same time (common-mode and mea-
suring-range errors are not signaled).

ET 200B Distributed 1/0 Station
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What are General The general technical specifications comprise the standards that all ET 200B
Technical Specifi- modules satisfy, the test values they comply with and the criteria used to test
cations? all modules.
General Technical The table below contains the general technical specifications of the ET 200B
Specifications modules.
Climatic environ. conditions acc. to IEC 1131-2 Mechanical environmental conditions
Operating temperature Vibration! tested to
* Preferred installation 0 to +60°C (32 to 140F) | | IEC 68-2-6
(= horizontal installa- e 10Hz<f<57Hz Const. amplitude
tion on a vertical wall: 0.075mm

see Figure 3-3)

0 o J =f< . i
® Other installation posi-0to +40 C (32 to 104F) 57Hz=7<150Hz  Const. acceleration 1g

tions (Air intake temperature, | | ® Mode of vibration Fr_ehquency s¥veheps .
measured at the bottom of \iwéctg\;g}ﬁqﬁq change 0
the module) :

o * Period of oscillation 10 frequency sweeps per
Storage/transport —40 to + 700 C axis in each of the 3 per-
temperature (—40 to 158F) pendicular axes
Relative humidity to 15 to 95 % (indoor), no ® Operating conditions In accordance with
DIN 40040 condensation IEC 1131-2
Atmospheric pressure ShocK tested to
e Operating 795 to 1080 hPa IEC 68-2-27 o _
e Storage/transport 660 to 1080 hPa * Type of shock Semi-sinusoidal
® Strength of shock 15 g peak value,
Pollutants 11 ms duration
e SO < 0.5 ppm (rel. humidity A .
< 60 %, no condensatior) * Direction of shock ges}gce)%lzisi(:lSIaeﬁgge%f the 3
* H,S = 0.1 ppm (rel. humidity
< 60 %, no condensation)| Drop and topple to
IEC 68-2-31
* Tested with Height of fall 200 mm

(3.90 in.)

1 vibrations and shocks permanently reaching the speci-
fied values as well as bumps must be prevented by ade-
guate measures.

ET 200B Distributed I/O Station
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nity

Electromagnetic compatibility (EMC)/noise immu-

IEC/VDE safety information

Static electricity to
IEC 801-2

Discharge to all parts that | IEC 529
are accessible to the opefa-e Type IP 20
tor during normal opera- | [ ¢ Class | to IEC 536

Degree of protection to

Electromagnetic fields to
IEC 801-3

Fast transient burst to
IEC 801-4, Class Il

tion

8 kV air discharge

4 kV contact discharge
(relative humidity 30 to
95%)

Field strength 10 V/m

Test voltage

Digital input/output

module

forv=24V 2 kv
forv>24V 2 kV
Analog input/output
module 2 kv
Communications inter-2 kV
face

6-2

Insulation rating

* Between electrically to DIN VDE 0160
independent circuits  (05.1988) and
and circuits connected|EC 1131-2
to a central grounding
point

* Between all circuits  to DIN VDE 0160
and central grounding (05.1988) and
point (standard sec- |EC 1131-2
tional rail)

Test voltage for a nominalto DIN VDE 0160 and

voltage \npyt Of the cir-  IEC 1131-2
cuits (AC/DC)

Vinput= 010 50 V 500 V DC
Vinput = 50 to 125 V 1250V AC
Vinput = 125 to 250 V 1500 V AC
Radio interference sup- to VDE 0871
pression

® Limit class A

ET 200B Distributed 1/0 Station
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UL/CSA Certifica-
tion

FM Certification

/N

/N

CE certification

C€E

ET 200B is certified as follows:

UL Recognition Mark
Underwriters Laboratories (UL) to
Standard UL 508, Report 116536

CSA Certification Mark
Canadian Standard Association (CSA) to
Standard C 22.2 No. 142, Report LR 48323

The AC 120/230 V digital modules of ET 200B are FM-certified as follows:
FM Certification to Factory Mutual Approval Standard Class Number 3611,
Class I, Division 2, Group A, B, C, D.

Warning
Risk of injury and damage to property.

In hazardous locations injury and damage to property can occur if you dis-
connect connections while an ET 200 is in operation.

In hazardous locations, always deenergize the ET 200 before disconnecting
connections.

Warning

WARNING - DO NOT DISCONNECT WHILE CIRCUIT IS LIVE
UNLESS LOCATION IS KNOWN TO BE NONHAZARDOUS

Our products satisfy the requirements of EU Directive 89/336/EC "Electro-
magnetic Compatibility” and the harmonized European standards (EN stan-
dards) cited therein.

In accordance with Article 10 of the above-mentioned EU Directive, the EU
declarations of conformity are available for scrutiny by the authorities re-
sponsible by:

Siemens Aktiengesellschaft
Bereich Automatisierungstechnik
AUT E 148

Postfach 1963

D-92209 Amberg

ET 200B Distributed 1/0 Station
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Area of Applica-
tion

Compliance with
Installation Guide-
lines

Recycling and Dis-
posal

6-4

SIMATIC products are designed for use in an industrial environment.

With a special permit, SIMATIC products can also be used in a residential
environment (residentiadffice andtrade environments, small businesses).
You must obtain the special permit from the appropriate authority or testing
agency. In Germany, these special permits are issued by the Bundesamt fur
Post und Telekommunikation and its regional offices.

Area of Application Requirement for

Interference Interference
Emission Immunity
Industry EN 50081-2 : 1993 | EN 50082-2 : 1995
Residential Special permit EN 50082-1 : 1992

SIMATIC products satisfy the requirements if you comply with the guidelines
for installation and operation as laid down in the manuals.

The ET 200B distributed I/O station is an environmentally compatible prod-
uct.
The following are some of the characteristics of ET 200B:

¢ The plastic used for the housing has high fire resistance deriving from
halogen-free flame resistance

e Laser labeling (i.e. no externally applied labels)
¢ Plastics bear identification markings to DIN 54840

e Compact design so materials outlay is low, number of components is
minimized by integration in ASICs

On account of the low pollutant make-up, ET 200B is suitable for recycling.

For environmentally compatible recycling and disposal of your old SIMATIC
equipment, please contact:

Siemens Aktiengesellschaft
Technische Dienstleistungen
ANL A 44 Kreislaufwirtschaft
Postfach 32 40

D-D-91052 Erlangen

Phone: + 49 91 31/7-3 33 19
Fax: + 49 91 31/7-2 66 43

This Siemens office offers comprehensive and flexible disposal backed by
individual consulting at fixed prices. Once the equipment has been disposed
of you receive disassembly records stating the material fractions and the cor-
responding identification records for the materials.

ET 200B Distributed 1/0 Station
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Digital Modules 7

Introduction There are a number of digital modules for connecting sensors/transducers or
actuators/loads.

In this Chapter This chapter contains the technical data, the dimensional drawings and the
block diagrams for the ET 200B digital modules.

In Section you will find on Page
7.1 Digital Modules 7-2
7.2 Terminal Blocks 7-4
7.3 Electronics Blocks 7-14

ET 200B Distributed I/O Station
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7.1 Digital Modules

Introduction The tables below provide an overview of the digital modules of ET 200B.

List of Electronics
Blocks

The following types of digital electronics block are available:

Table 7-1

ET 200B Digital Electronics Blocks

Electronics block

Description

ET 200B-16DI

Inputs: 16 XDC 24 V (3 ms)

ET 200B-32DI

Inputs: 32 XDC 24 V (3 ms)

ET 200B-32DI 0.2ms

Inputs: 32 XDC 24 V (0.2 ms)

ET 200B-16DO

Outputs: 16x DC 24 V (0.5 A/2 A)

ET 200B-16DO/2A

Outputs: 16x DC 24 V (2 A)

ET 200B-32DO

Outputs: 32x DC 24 V (0.5 A)

ET 200B-8DI/8DO

Inputs: 8 XxDC 24 V (3 ms)
Outputs: 8x DC 24 V (0.5 A)

ET 200B-8DI/8DO HWA

Inputs: 8 XxDC 24 V (3 ms)
Outputs: 8x DC 24 V (0.5 A)/HW shutdown

ET 200B-16DI/16DO

Inputs: 16 xDC 24 V (3 ms)
Outputs: 16x DC 24 V (0.5 A)

ET200B-24DI1/8DO

Inputs: 24x DC 24 V (3 ms)
Outputs: 8x DC 24 V (0.5 A)

ET200B-24DI1/8DO 0.2ms

Inputs: 24x DC 24 V (0.2 ms)
Outputs: 8x DC 24 V (0.5 A)

ET 200B-8RO

Outputs: 8x REL. DC 24 ... 60 V

ET 200B-16DI-AC

Inputs: 16 XAC 120/230 V

ET 200B-16DO-AC

Outputs: 16x AC 120/230 V (0.5 A)

ET 200B-16RO-AC

Outputs:16 x REL.AC120V/DC 24 ... 150 V

ET 200B-8DI/8RO-AC

Inputs: 8 XAC 120/230 V
Outputs: 8x REL.AC 120 V/IDC 24 ... 150 V

ET 200B Distributed 1/0 Station
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List of Terminal The following types of digital terminal blocks are available:

Blocks

Table 7-2 ET 200B Digital Terminal Blocks

Terminal block

Description

TB1/DC

16-channel, screw-type terminal, 3-tier

TB1-4/DC

16-channel, screw-type terminal, 4-tier

TB2/DC

32-channel, screw-type terminal, 3-tier

TB2-4/DC

32-channel, screw-type terminal, 4-tier

TB3/DC

16-channel, spring-latch terminal

TB4/DC

32-channel, spring-latch terminal

TB4M/DC

32-channel, spring-latch terminal with extra row of ter-

minals for additional grounds

TB6/AC

16-channel, screw-type terminal, 3-tier

ET 200B Distributed 1/0 Station
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7.2 Terminal Blocks

Introduction This section contains the dimensional drawings and the terminal numbering
of the ET 200B terminal blocks

The last subsection shows the dimensions of an ET 200B station with bus
connector inserted.

Pin Assignment The pin assignment of the terminal blocks depends on which electronics
block is installed and is therefore described in the section dealing with elec-
tronics blocks, Section 7.3.

In this Section In Section you will find on Page
7.2.1 Terminal block TB1/DC (6ES7 193-0CA10-0XA0) -5
7.2.2 Terminal block TB1-4/DC (6ES7 193-0CA20-0XA0) 7-€
7.2.3 Terminal block TB3/DC (6ES7 193-0CA30-0XA0) 7-1
7.2.4 Terminal block TB2/DC (6ES7 193-0CB10-0XA0) 7-&
7.2.5 Terminal block TB2-4/DC (6ES7 193-0CB20-0XA0) 7-9
7.2.6 Terminal block TB4/DC (6ES7 193-0CB30-0XA0) 7-10
7.2.7 Terminal block TB4M/DC (6ES7 193-0CE30-0XA0) 7-11
7.2.8 Terminal block TB6/AC (6ES7 193-0CC10-0XA0) 7-12
7.2.9 Terminal block and bus connector 7-13

ET 200B Distributed I/O Station
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7.2.1  Terminal Block TB1/DC (6ES7 193-0CA10-0XA0)

Figure 7-1 is a dimensional drawing of the TB1/DC (screw-type terminal,

Dimensional Draw-
i 3-tier).
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Figure 7-1 Dimensional Drawing: Terminal Block TB1/DC (Screw-Type Terminal, 3-Tier)

Figure 7-2 is an enlargement of the terminal numbering printed on the

Terminal Number-
i TB1/DC (screw-type terminal, 3-tier).
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Figure 7-2 Terminal Numbering: Terminal Block TB1/DC (Screw-Type Terminal,
3-Tier)
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7.2.2 Terminal Block TB1-4/DC (6ES7 193-0CA20-0XA0)

Dimensional Draw- Figure 7-3 is a dimensional drawing of the TB1-4/DC (screw-type terminal,
ing 4-tier).
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Figure 7-3 Dimensional Drawing: Terminal Block TB1-4/DC (Screw-Type Terminal, 4-Tier)

Terminal Number- Figure 7-4 is an enlargement of the terminal numbering printed on the
ing TB1-4/DC (screw-type terminal, 4-tier).
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Figure 7-4 Terminal Numbering: Terminal Block TB1-4/DC (Screw-Type
Terminal, 4-Tier)
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7.2.3  Terminal Block TB3/DC (6ES7 193-0CA30-0XA0)

Dimensional Draw- Figure 7-5 is a dimensional drawing of the TB3/DC (spring-latch terminal).
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Figure 7-5 Dimensional Drawing: Terminal Block TB3/DC (Spring-Latch Terminal)

Terminal Number- Figure 7-6 is an enlargement of the terminal numbering printed on the
ing TB3/DC (spring-latch terminal).
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Figure 7-6  Terminal Numbering: Terminal Block TB3/DC (Spring-Latch Terminal)
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7.2.4  Terminal Block TB2/DC (6ES7 193-0CB10-0XA0)

Dimensional Draw- Figure 7-7 is a dimensional drawing of the TB2/DC (screw-type terminal,
ing 3-tier).
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Figure 7-7 Dimensional Drawing: Terminal Block TB2/DC (Screw-Type Terminal, 3-Tier)

Terminal Number- Figure 7-8 is an enlargement of the terminal numbering printed on the
ing TB2/DC (screw-type terminal, 3-tier).
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Figure 7-8 Terminal Numbering: Terminal Block TB2/DC (Screw-Type Terminal, 3-Tier)
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7.2.5  Terminal Block TB2-4/DC (6ES7 193-0CB20-0XA0)

Dimensional Draw- Figure 7-9 is a dimensional drawing of the TB2-4/DC (screw-type terminal,
ing 4-tier).
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Figure 7-9 Dimensional Drawing: Terminal Block TB2-4/DC (Screw-Type Terminal, 4-Tier)

Terminal Number- Figure 7-10 is an enlargement of the terminal numbering printed on the
ing TB2-4/DC (screw-type terminal, 4-tier).
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Figure 7-10 Terminal Numbering: Terminal Block TB2-4/DC (Screw-Type Terminal, 4-Tier)
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7.2.6 Terminal Block TB4/DC (6ES7 193-0CB30-0XA0)

Dimensional Draw- Figure 7-11 is a dimensional drawing of the TB4/DC (spring-latch terminal).
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Figure 7-11 Dimensional Drawing: Terminal Block TB4/DC (Spring-Latch Terminal)
Terminal Number- Figure 7-12 is an enlargement of the terminal numbering printed on the
ing TB4/DC (spring-latch terminal).
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Figure 7-12 Terminal Numbering: Terminal Block TB4/DC (Spring-Latch Terminal)
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7-11
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Figure 7-13 is a dimensional drawing of the TB4M/DC (spring-latch termi-

nal).
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Terminal Block TB4M/DC (6ES7 193-0CE30-0XA0)
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Figure 7-14 Terminal Numbering: Terminal Block TB4M/DC (Spring-Latch Terminal)
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7.2.8  Terminal Block TB6/AC (6ES7 193-0CC10-0XA0)

Dimensional Draw- Figure 7-15 is a dimensional drawing of the TB6/AC (screw-type terminal,
ing 3-tier)
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Figure 7-15 Dimensional Drawing: Terminal Block TB6/AC (Screw-Type Terminal, 3-Tier)

Terminal Number- Figure 7-16 is an enlargement of the terminal numbering printed on the
ing TB6/AC (screw-type terminal, 3-tier).
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Figure 7-16 Terminal Numbering: Terminal Block TB6/AC (Screw-Type Terminal, 3-Tier)
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7.2.9 Terminal Block and Bus Connector

Dimensional Draw- Figure 7-17 shows the dimensional drawings (side elevation) of any terminal
ing block with electronics block inserted and a variety of bus connectors.
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Figure 7-17 Dimensional Drawing: Side Elevation with Bus Connector (6ES7 972-0BA10-0XA0 and
6ES7 972-0BB10-0XA0)
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7.3 Electronics Blocks

Introduction This section contains the technical data of the electronics blocks of ET 200B.
The technical data for each electronics block is accompanied by
¢ an outline of the characteristics,
¢ the block diagram and

¢ the pin assignments for the various permissible terminal blocks.

In this Section In Section you will find on Page
7.3.1 ET 200B-16DI (6ES7 131-0BH00-0XB0) 7-15
7.3.2 ET 200B-32DI (6ES7 131-0BL00-0XB0) and 7-2C

ET 200B-32DI 0.2ms (6ES7 131-0BL10-0XBO0)
7.3.3 ET 200B-16DO (6ES7 132-0BH01-0XB0) 7-26
7.3.4 ET 200B-16DO/2A (6ES7 132-0BH11-0XB0) 7-32
7.3.5 ET 200B-32DO (6ES7 132-0BL01-0XB0) 7-38
7.3.6 ET 200B-8RO (6ES7 132-0GF00-0XB0) 7-44
7.3.7 ET 200B-8DI/8DO (6ES7 133-0BH01-0XBO0) 7-49
7.3.8 ET 200B-8DI/8DO HWA (6ES7 133-0BH10-0XBO0) 7-55
7.3.9 ET 200B-16DI1/16DO (6ES7 133-0BL00-0XBO0) 7-62
7.3.10 ET 200B-24DI1/8DO (6ES7 133-0BN01-0XB0) and 7-68

ET 200B-24DI/8DO 0.2ms (6ES7 133-0BN11-0XBO0)
7.3.11 ET 200B-16DI-AC (6ES7 131-0HF00-0XB0) 7-74
7.3.12 ET 200B-16DO-AC (6ES7 132-0HF00-0XB0) 7-79
7.3.13 ET 200B-16RO-AC (6ES7 132-0HH00-0XBO0) 7-84
7.3.14 ET 200B-8DI/8RO-AC (6ES7 133-0HH00-0XB0) 7-8¢

ET 200B Distributed I/O Station
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7.3.1 Electronics Block ET 200B-16DI (6ES7 131-0BH00-0XBO0)

Characteristics The ET 200B 16DI electronics block has the following characteristics
¢ 16 inputs, non-floating
¢ Input voltage: 24 V DC
¢ Suitable for switches and 2/3-wire proximity switches (BEROS).
¢ Possible terminal blocks: TB1/DC, TB1-4/DC, TB3/DC

Dimensional Draw- Dimensional drawing for ET 200B-16DI:
ing
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Figure 7-18 Dimensional Drawing: ET 200B-16DI (6ES7 131-0BH00-0XBO0)
Terminal Number- Figure 7-19 is an enlargement of the terminal numbering printed on the
ing ET 200B-16DI.
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Figure 7-19 Connection Diagram: ET 200B-16DI (6ES7 131 0BH00-0XBO0)
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Block Diagram Simplified diagram of potential for the ET 200B-16DI and TB1/DC or
TB3/DC:
ET 200B-16DI
PROFIBUS-DP E |_ av
5V
,_I_I_ v
Logic | ]
g 5V
10: 0...7,11:0...7 ,—\L3+ L3+M
X1 Interface between electronics block and terminal block |
I
TB3/DC number Suppr. logic
selection STOP/RUN
- switch
Connection
PROFIBUS-DP
M Input| o ° ° ° °| |L14L2+L3HM
g Voltage sensor S o
, Ground ?
PE  Screw for E |
grounding Digital 24V
(see Sec. 3.4) inputs supply

Figure 7-20 Block Diagram: ET 200B-16DI (6ES7 131-0BH00-0XB0) and TB1/DC or TB3/DC

ET 200B Distributed I/O Station
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Block Diagram

Simplified diagram of the potential for the ET 200B-16DI and TB1-4/DC:

ET 200B-16DI

TB1-4/DC

X1

PROFIBUS-DP

4V

5V

L3+

10: 0...7,11:0...7 L3+|M
Interface between electronics block and terminal block |
| L]
Station [
number Suppr. logic
selection STOP/RUN
y switch
Connection
PROFIBUS-DP J
Input o~ ° ° °© °| L14L2+4HL3H M

Voltage sensor

%\ Ground
Screw for
grounding

(see Sec. 3.4)

[}

1 Y b b—o

Digital
inputs

24V
supply

Figure 7-21 Block Diagram: ET 200B-16DI (6ES7 131-0BH00-0X&80yTB1-4/DC

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c
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Pin Assignment The table below shows the pin assignment of the terminal blocks for
ET 200B-16DI. For the sake of clarity, the table also shows the terminal
numbering of the terminal blocks, taking the TB1-4/DC by way of example.

Table 7-3 Pin Assignment of Terminal Blocks TB1/DC; TB1-4/DC and TB3/DC for ET 200B-16DI
(6ES7 131-0BHO0-0XBO0)

1l2]3]4)s5]e]7]8]9]o]nlwz[B3[u]i5]6
) ) / 17]18 11920 21]22]23|24]25]26]27]26]25[30] 31 |32|L1+]L2+) 34| 3+
Terminal numbering
TB1-4/DC 3334]35]3637/36] 3940 41|42 43] 4445 46 [47 |48 | M (M2 |13 |13
\ SHSISHSISHENSHSASHSNSHSHSHSNSHSHSHSHSIIS)
e =
Terminal tier 1 Terminal tier 2 Terminal tier 3 Terminal tier 41
1 |I0: Input .0 17 |24V (sensor voltage,| 33 | Ground (sensor volt- | @© | PE (internally jump-
> 1107 1 1 18 internaly jumpere;” 31 age,littermary jump= erey, But*not*con-
- Input . connected to L3+) ered, connected to M1 ,@ nected to PE screw)
3 |10: Input .2 19 35 | M2, M3) @
4 |10: Input .3 20 36 &)
5 [10: Input .4 21 37 @
6 |[10: Input.5 22 38 &)
7 [10: Input .6 23 39 @
8 |[10: Input .7 24 40 @
9 |I1: Input .0 25 41 @
10 [ I11: Input .1 26 42 @
11 | I1: Input .2 27 43 D
12 | 11: Input .3 28 44 @
13 [ I11: Input .4 29 45 D
14 [ 11: Input .5 30 46 D
15 [ I11: Input .6 31 47 @
16 | 11: Input .7 32 48 @
— L1+ | not used M1 | not used @ | PE (internally jump-
ere, dut‘not*con-
- L2+ | not used M2 | not used @ | hected to PE screw)
- L3+ | Voltage supply, M3 | Ground connection, | @
internal logic andsen- internal logic andsen-
sor voltage 24 V sor voltage
- L3+ | Voltage supply, M3 | Ground connection, | @
internal logicand sen- internal logic andsen-
sor voltage 24 V sor voltage

1 TB1-4/DC only

ET 200B Distributed I/O Station
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Important Note on The following notes are important as regards the wiring of the

Wiring ET 200B-16Dl:

e The terminals for PE on the 4-tier terminal block are not connected to the
PE connection of terminal block TB1-4/DC.

e |3+ and terminals 17 ... 32 are interconnected, as are M1, M2, M3 and

terminals 33 ... 48.

e The two L3+ terminals are also interconnected.

Fuse The 24 V sensor supply is protected by fuse F1 (1.6 A) in the terminal blocks.
Nevertheless, make sure that the current does not exceed the specifications in
the technical data for the electronics block.

Technical Data The technical data of electronics block ET 200B-16DI is listed in the tables

below.

Diagnostics functions

\oltage monitoring Green “RUN” LED
Bus monitoring Sl- Red “BF” LED
NEC L2-DP

Status of inputs Green LEDs

Technical specifications Inputs
Baud rates* 9.6/19.2/93.75/187.5/500{ | Number of inputs 16
128883%0/ %000/ Galvanic isolation to inter-No
au nal electronic circuits
Bus protocol PROFIBUS-DP Input voltage
FREEZE capability Yes * Rated value 24V DC
Galvanic isolation to SI-  Yes * For 0" signal -30ViwosV
NEC L2-DP * For“1" signal 13Vto 30V
Power losses Typ. 25 W Input current for “1” sig- Typ. 4 mA at 24 V
nal Min. 2 mA
Weight (EB and TB) Approx. 600 g (21 oz.)
. . Delay of inputs 20to 3.5ms
Dimensions (EB and TB:
W x H x D) 160 X 130 X 60 mm Connection of 2-wire Possible
(6.24 x 5.07 x 2.34 in.) BERO
® Quiescent current < 15mA

Connection of mechanical Possible
switches

Wire lengths of the sensors

Unshielded Max. 100 m (328 ft.)

Supply voltage for inputs, sensor supply and interna
logic

Supply voltage (L3+)

* Rated value 24V DC

* Permissible range 18.51t0 30.2V
® Valuefort<0.5s 35V

Current consumption from

L3+

* Logic Typ. 70 mA

® Sensors Max. 500 mA
12t (for inrush current) < 0.05 As

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c

*

In operation with the IM 308-B, the maximum baud rate
is 1500 kbaud.
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7.3.2 Electronics Blocks ET 200B-32DI (6ES7 131-0BL00-0XB0) and
ET 200B-32DI 0.2ms (6ES7 131-0BL10-0XB0)

Characteristics The ET 200B-32DI and ET 200B-32DI 0.2ms electronics blocks have the
following characteristics:

e 32 inputs, non-floating
¢ Input voltage: 24 V DC
¢ Input delay:
6ES7 131-0BL0O0-0XB6B+ 3 ms
6ES7 131-0BL10-0XB0 —9©.2 ms
e Suitable for switches and 2/3-wire proximity switches (BEROS).
* Possible terminal blocks: TB2/DC, TB2-4/DC, TB4/DC, TB4M/DC

Dimensional Draw- Dimensional drawing for ET 200B-32DI (6ES7 131-0BL00-0XB0) and

ing ET 200B-32DI 0.2ms (6ES7 131-0BL10-0XB0):
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Figure 7-22 Dimensional Drawing: ET 200B-32DI (6ES7 131-0BL00-0XBO0) and ET 200B-32DI 0.2ms
(6ES7 131-0BL10-0XB0)

Terminal Number- Figure 7-23 is an enlargement of the terminal numbering printed on the
ing ET 200B-32DI.
_— 10:DC24V — — 11:DC24V —_ _— 12:DC24V — — 13:DC24V —_
3.4.5.6.7.0.0.2.3.4.5.6.7 0.1.2.3.456.7.0.0.234.5.6.7

I d2 A3 e s e 17 J8 1o [0 J1n |12 |13 l1a |5 e b7 hs hs bo k1 bz b3 bs bs l2s |27 |28 l2s I30 I31 lsz MSJ-55-96

\JJ}M\JS}SS \37 \38\39\40}“\42\‘3\“\‘5\‘6\‘7\48 \59\50\51\52 \53\54\55\56 \57 \58\59\60}61\62 \63\64 — Tis+

Figure 7-23 Connection Diagram: ET 200B-32DI (6ES7 131-0BL00-0XBO0) and ET 200B-32DI 0.2ms
(6ES7 131-0BL10-0XBO0)

ET 200B Distributed I/O Station
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Block Diagram Simplified diagram of potential for the ET 200B-32DlI or
ET 200B-32DI 0.2 ms and TB2/DC or TB4/DC:

ET 200B-32DI
ET 200B-32D1 0.2ms  PROFIBUS-DP E | [N\av
5 V[
4V
i : 5VN |
X gt 32x !
10:0..7 - ———
11: 0...7
L5+ M5
12: 0...7 1 1 ! |
13:0.7 | | [T [T [ T 1
X1 Interface between electronics block and terminal block |
I
TBZ/DC or Station L
TB4/DC nulrnbgr Suppr. logic
selection STOP/RUN
- switch
Connection
PROFIBUS-DP q]
L5+ M5
M5 Out.[ o of[o o of[o ° Y
% Voltage sensor] o Solf o A Nolf o Sl | oo
/ GroundL2 4 I Le 4o J |
PE " Screw for ground- Digital 24V
ing (see Sec.|3.4) inputs supply

Figure 7-24 Block Diagram: ET 200B-32DI (6ES7 131-0BL00-0XBO0) or ET 200B-32DI 0.2ms
(6ES7 131-0BL10-0XB0) and TB2/DC or TB4/DC

ET 200B Distributed I/O Station
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Block Diagram

Simplified diagram of the potential for the ET 200B-32DI or ET 200B-32DI

0.2 ms and TB2-4/DC:

ET 200B-32DI
ET 200B-32D1 0.2ms  PROFIBUS-DP E | NV
5V\I
4V
5VN\] |
10: 0...7 -
11: 0...7
L5+ M5
12: 0...7 ! ! |
13: 0.7 | | [T [ 1 [ 1
X1 Interface between electronics block and terminal block |
I
TB2-4/DC Station l_‘
number
- Suppr. logic
selection S.llj.%pp /RSII\J
- switch
Connection
PROFIBUS-DP T
Out.[5 ol o o ol o o L5+ M
M5 Voltage | | \. SHMS
sensor ) ) < ) )
Ground ° A ° o—=
[c; T ©
|
Screw for grounding Digital 24V
(see Sec. 3.4) inputs supply

Figure 7-25 Block Diagram: ET 200B-32DI (6ES7 131-0BL00-0XBO0) or ET 200B-32DI 0.2ms
(6ES7 131-0BL10-0XB0) and TB2-4/DC
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Pin Assignment The table below shows the pin assignment of the terminal blocks for
ET 200B-32DI and ET 200B-32DI 0.2 ms. For the sake of clarity, the table
also shows the terminal numbering of the terminal blocks, taking the

TB2-4/DC by way of example.

Table 7-4 Pin AssignmentofTerminal Blocks TB2/DC, TB2-4/DC, TB4/DC and TB4M/DC for ET 200B-32DI

(6ES7 131-0BL00-0XBO0) and ET 200B-32DI 0.2ms (6ES7 131-0BL10-0XBO0)

Terminal numbering TB2-4/DC

1l2T3l4ls]e]7]8]glwolnlz[B[1]5]®6 17 [ ]1a2n] 21122173 ]74]75]26]27]28]29]30| 31 |32
A AAAAAAAAAAAAA ]
33]34]35]36/37|38[3< |40 41]42[ 43|44 4546|4748 49150 51]57]5354 55|56 57| 56|59 0] 61|62 |63 |64 L5+L5
65666768165 |70 71| 72| 73| 74| 75|76|77| 78|79 |80 81]82|83[848586|67(88|89] 90| 91[92[93| 94| 95|96 M5 M5
IHAAAAAAAAAAAAAAAA A

ekl ERCHCHOHEHE) DD DD DD D000 08B0
EEEEEESEEEEEEEEEE g IEEEEEEEEEEEEE S S
Terminal tier 1 Terminal tier 2 Terminal tier 3 Terminal tier 41

1 |I0: Input .0 33 _24 \Y, (sen_sor voltage 65 Grou_nd (senso_r volt-| @ | PE (internally jump-

2 [1oimput 1| 34 | ot [ 88 |aree connettod to | © | noctod o PE serew)

3 |10: Input .2 35 67 | M5) @

4 [10: Input .3 36 68 (@)

5 | 10: Input .4 37 69 &)

6 [10:Input.5 38 70 Q

7 | 10: Input .6 39 71 &)

8 [10: Input.7 40 72 (&)

9 | I1: Input .0 41 73 (@)

10 | 11: Input .1 42 74 (@)

11 | 11: Input .2 43 75 &)

12 | I1: Input .3 44 76 (@)

13 | I1: Input .4 45 77 @

14 | I1: Input .5 46 78 @

15 | 11: Input .6 47 79 ()

16 | I1: Input .7 48 80 &)

17 | 12: Input .0 49 81 &)

18 | I12: Input .1 50 82 (&)

19 | 12: Input .2 51 83 @

20 | 12: Input .3 52 84 &)

21 | 12: Input .4 53 85 ()

22 |12: Input .5 54 86 (@)

23 | 12: Input .6 55 87 &)

ET 200B Distributed 1/0 Station
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Table 7-4 Pin AssignmentofTerminal Blocks TB2/DC, TB2-4/DC, TB4/DC and TB4M/DC forET 200B-32DI
(6ES7 131-0BL00-0XB0) and ET 200B-32DI 0.2ms (6ES7 131-0BL10-0XB0), continued

Terminal tier 1 Terminal tier 2 Terminal tier 3 Terminal tier 41
24 | 12: Input .7 56 |24V (sensor voltagq, 88 | Ground (sensor volt-| @ | PE (internally jump-
: internaly” jurmpera;’ age,iitermaty jamp-= ered, butnot*con-

25 | 13- Input .0 57 | connected to L5+) | 89 | ered, connected to | © | nected to PE screw)

26 [13: Input .1 58 90 | M5) @

27 [ 13: Input .2 59 91 @

28 [13: Input .3 60 92 &)

29 | 13: Input .4 61 93 (&)

30 [ 13: Input .5 62 94 @

31 [13: Input .6 63 95 @

32 [13: Input .7 64 96 @

- L5+ | Voltage supply, M5 | Ground connection, | @ | PE (internally jump-
internal logic and internal logic and ered, but not con-
sensor voltage 24 V sensor voltage nected to PE screw)

- L5+ | Voltage supply, M5 | Ground connection, | ©
internal logic and internal logic and
sensor voltage 24 V sensor voltage

1 TB2-4/DC only; in the TB4M/DC tier 4 is available for additional ground connections (see Section 7.2.7)

Important Note on The following notes are important as regards the wiring of the ET 200B-32DI
Wiring and ET 200B-32DI 0.2 ms:

e The terminals for PE on the 4-tier terminal block are not connected to the
PE connection of terminal block TB2-4/DC.

e |5+ and terminals 33 ... 64 are interconnected, as are M5 and terminals
65 ... 96.

¢ The two L5+ terminals are also internally interconnected.

Fuse The 24 V sensor supply is protected by fuse F1 (2.5 A) in the terminal blocks.
Nevertheless, make sure that the current does not exceed the specifications in
the technical data for the electronics block.

ET 200B Distributed I/O Station
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Technical Data

The technical data of electronics blocks ET 200B-32DI and ET 200B-32DI
0.2 ms is listed in the tables below.

Technical specifications

Inputs

Baud rates*

for

6ES7 131-0BL10-0XBO
and

6ES7 131-0BL0O0O-0BLO

Bus protocol

for

6ES7 131-0BL10-0XBO
and

6ES7 131-0BLO0-0XBO

FREEZE

capability

for

6ES7 131-0BL10-0XBO
and

6ES7 131-0BL00-0XBO

Galvanic isolation to Sl-
NEC L2-DP

Power losses
Weight (EB and TB)

W x H x D)

Dimensions (EB and TB:

9.6/19.2/93.75/187.5/500
1500/3000/6000/
12000 kbaud

PROFIBUS-DP

Yes

Yes

Typ. 4.8 W
Approx. 800 g (28 oz.)

235 x 130 x 60 mm
(9.17 x 5.07 x 2.34 in.)

Number of inputs

Galvanic isolation to inter-No
nal electronic circuits

Input voltage

* Rated value 24V DC

* For “0” signal —-30Vto5V
* For “1” signal 13Vto30V
Input current for Typ. 4 mA for 24 V
“1” signal Min. 2 mA
Delay of inputs for 3 ms

6ES7 131-0BL0O0-0XBO

Delay of inputs for 0.2 ms

6ES7 131-0BL10-0XB0

Connection of 2-wire Possible
BERO

® Quiescent current < 15mA

Connection of mechanical Possible
switches

Cable length of sensors

32

Unshielded Max. 100 m (328 ft.)

Diagnostics functions

\oltage monitoring

Bus monitoring SI-
NEC L2-DP

Status of inputs

Green “RUN” LED
Red “BF” LED

Green LEDs

logic

Supply voltage for inputs, sensor supply and interna

Supply logic (L5+)

* Rated value

* Permissible range
* Valuefort<05s

L5+

* Logic

® Sensors

12t

(for inrush current)

Current consumption from

24V DC
18.5t030.2V
35V

Typ. 70 mA
Max. 1 A

<0.05 As

ET 200B Distributed 1/0 Station
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*

In operation with the IM 308-B, the maximum baud rate
is 1500 kbaud.
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7.3.3

Electronics Block ET 200B-16DO (6ES7 132-0BH01-0XB0)

Characteristics

Dimensional Draw-

ing

The ET 200B-16DO electronics block has the following characteristics:

16 outputs, non-floating

Load voltage: 24 V DC

Output current: 12x 0.5 A, 4x 2 A

Suitable for solenoid valves and DC contactors.

Possible terminal blocks: TB1/DC, TB1-4/DC, TB3/DC

See Figure 7-18 for the precise dimensions.

CJRUN

CJ BF

JoiaA

L1+

L2+

ET 200B -1sp0

SIEMENS Q0 Qi
o0 0O 4 0o 0O 4
O os ! as
o2 06 02 O 6
O 3 o7 0.3 o7

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEER

—Q0:DC24V 0, 5/2A—\ —0Q1:0C24V 0, 5/2A—\
01234567012.3.4.5.6.7
J_

i+ |1 J2 [5 [+ |5 |6 7++*#‘1#‘%$+ 5 i Ju ‘éﬁ'
MI_ 33 [34 [35 |36 37 |38 |39 M2 M3 132-0BHO! ~0XBO

Figure 7-26 Front Elevation: ET 200B-16DO (6ES7 132-0BH01-0XB0)
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Block Diagram

Simplified diagram of potential for the ET 200B-16DO and TB1/DC or

M Out.
c
/%\ Ground

PE Screw for
grounding

TB3/DC:
ET 200B-16DO
PROFIBUS-DP L |_ av
5V
,_I_I_ aV
> Logic | -
I_I_gl_' 5V
ey ey
: S — : : e :
L_SE___S_XI L_SE:___S_X,'
Supply
Q0:0...7 Q1:0...7 |L1+L2+ L3+|/M
X1 Interface between electronics block and terminal block
[
TBl/DC or Station
TB3/DC number -
selection Suppr. logic
STOP/RUN
Connection switch
PROFIBUS-DP

L1+ L2+[|]L3+ M
-

S
&

(see Sec. 3.4)

Digital
outputs

Y

24V
supply

Figure 7-27 Block Diagram: ET 200B-16DO (6ES7 132-0BH01-0XB0) and TB1/DC or TB3/DC

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c
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Block Diagram Simplified diagram of the potential for the ET 200B-16DO and TB1-4/DC:

ET 200B-16DO [

PROFIBUS-DP I_ 4V

,_I_I._ v
> Logic | 5N —

: —{j x| : v
: e : : e :
L.SF...%X.‘ L_SE___S_X.'
Supply
Q0:0...7 Q1:0...7 |L1+L2+ L3+|/M
X1 Interface between electronics block and terminal block |
[ [ T 1T [
TB1-4/DC Station Suppr. logic
number STOP/RUN
selection switch
Connection EQ
PROFIBUS-DP Out. \ 5 5 > NEE RN EN]Y
M —o
g Ground| »
, \ PE / )

PE Screw for ® B |
grounding Digital 24V

(see Sec. 3.4) outputs supply

Figure 7-28 Block Diagram: ET 200B-16DO (6ES7 132-0BH01-0XBO0) and TB1-4/DC

ET 200B Distributed I/O Station
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Pin Assignment The table below shows the pin assignment of the terminal blocks for
ET 200B-16DO. For the sake of clarity, the table also shows the terminal
numbering of the terminal blocks, taking the TB1-4/DC by way of example.

Table 7-5 Pin Assignment of Terminal Blocks TB1/DC, TB1-4/DC and TB3/DC for ET 200B-16DO
(6ES7 132-0BH01-0XBO0)

1l2]3]4]s]el7]8]g]wo|unlw[i[u]is]E
) . / 17118119 ]20] 21]22]23]24|25]26]27]26|29]30] 3132 |Li+]L2+]34].3+
Terminal numbering
TB1-4/DC 33]34]35|36]37(3839] 40 41|42 |43 4445 | 46| 47|48 | 1 [M2 |13 ] M3
\ SHSNSHSHSHSNSHSASHSHSHSHSHSHSHSHSHSHSIIS)
o e =
Terminal tier 1 Terminal tier 2 Terminal tier 3 Terminal tier 41
1 | QO: Output .0* 17 | not used (internally | 33 | Ground (internally @ | PE (internally jump-
: ; jumperei}* jumperer, connecta ered, But*notcon-
2 | QO:Output .1* ] 18 34 |10 M1, M2, M3) © | nected to PE screw)
3 | QO: Output .2 19 35 S
4 | QO: Output .3 20 36 (&)
5 | QO: Output .4 21 37 &)
6 | QO: Output .5 22 38 (&)
7 | QO: Output .6 23 39 (&)
8 | QO0: Output .7 24 40 @)
9 | Q1: Output .0* 25 41 @
10 | Q1: Output .1* 26 42 @
11 | Q1: Output .2 27 43 (@)
12 | Q1: Output .3 28 44 @
13 | Q1: Output .4 29 45 (@)
14 | Q1: Output .5 30 46 @
15 | Q1: Output .6 31 47 @
16 | Q1: Output .7 32 48 (&)
- L1+ | Voltage supplyL1+ M1 | Ground suppiWML1 for | @ | PE (internally jump-
for channel group QO channel group QO: ered, but not con-
.Oto.7 Oto.7 nected to PE screw)
- L2+ | Voltage supplyL2+ M2 [ Ground supplWM2 for | @
for channel group Q1 channel group Q1:
.0to.7 Oto.7

*  The maximum load for these outputs is 2A, the maximum load for all other outputs is 0.5 A.

ET 200B Distributed I/O Station
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Table 7-5

Pin Assignment of Terminal Blocks TB1/DC, TB1-4/DC and TB3/DC for ET 200B-16DO
(6ES7 132-0BH01-0XBO0), continued

Terminal tier 1

Terminal tier 2

Terminal tier 3

Terminal tier 41

- L3+

\oltage supply, inter-
nal logic

M3

Ground connection,
internal logic

@ | PE (internally jump-

ered but not connectd

- L3+

Voltage supply, inter-
nal logic

M3

Ground connection,
internal logic

to PE screw)

1 TB1-4/DC only

Important Note on
Wiring

7-30

The terminals for PE on the 4-tier terminal block are not connected to the
PE connection of terminal block TB1-4/DC.

L1+, L2+ and L3+ ar@ot interconnected.

The following notes are important as regards the wiring of the
ET 200B-16DO:

M1, M2, M3 and terminals 33 ... 48 are internally interconnected.

The two L3+ terminals are internally interconnected.

ET 200B Distributed 1/0 Station
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Technical Data

The technical data of electronics block ET 200B-16DO is listed in the tables

below.

Technical specifications

Baud rates*

Bus protocol
SYNC capability

Galvanic isolation to Sl-
NEC L2-DP bus

Power losses
Weight (EB and TB)

Dimensions (EB and TB:
W x H x D)

9.6/19.2/93.75/187.5/500.
1500/3000/6000/
12000 kbaud

PROFIBUS-DP
Yes

Yes

Max. 5 W
Approx. 600 g (21 oz.)

160 x 130 x 60 mm
(6.24 x 5.07 x 2.34 in.)

Diagnostics functions

Voltage monitoring

Bus monitoring SI-
NEC L2-DP

Group diagnostics for
short-circuit, load voltage
failure

Load voltage monitoring,
by group

Status of outputs

Green “RUN” LED
Red “BF” LED

Red “DIA "LED

Green “L1+", “L2+" LEDs

Green LEDs

internal logic

Supply voltage for outputs, load voltage supply and

Supply voltages
(L1+,L2+,L3+)

* Rated value

* Permissible range
® \Valuefort<0.5s

L3+

* Logic

12t (for inrush current)
Short-circuit protection in
case of polarity reversal
(L1+ and L2+) of load
voltage

24V DC
18.5t030.2V
35V

Current consumption from

80 mA

<0.05 As
No

Outputs

Number of outputs 16

Galvanic isolation No

® |n groups of 8

Output voltage

* For “0” signal Max. 2 V (idle)

* For “1" signal Min. (supply voltage
-3V)

Output voltage

* For “0” signal Max. 1 mA

* For “1” signal Max. 2 A (2 outputs per
group; .0 and .1)
Max. 0.5 A (6 outputs per

group; .2 t0 .7)

Delay of outputs Max. 1 ms

* At max. lamp load Max. 80 ms
Switching frequency

* Resistive load Max. 100 Hz
* Inductive load Max. 0.5 Hz
* Lamp load Max. 8 Hz
Load current per group

* Total current Max. 4 A

* In case of short-circuit Max. 6.5 A

Lamp load

e AtI=05A Max. 5 W
e AtlI=2A Max. 10 W
Setting a digital input Possible

Limitation of voltage in-
duced on current interrup-
tion

Typ. (L1+, L2+) =55V

Cable length Max. 100 m (328 ft.)

ET 200B Distributed 1/0 Station
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* In operation with the IM 308-B, the maximum baud rate
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7.34 Electronics Block ET 200B-16DO/2A (6ES7 132-0BH11-0XBO0)

Characteristics TheET 200B-16DO/2A electronics block has the following characteristics:

16 outputs, floating in groups of 4

Load voltage: 24 V DC

Output current: 2 A

Possible terminal blocks: TB2/DC, TB2-4/DC, TB4/DC, TB4M/DC

Dimensional Draw- See Figure 7-22 for the precise dimensions.
ing
JRUN
O BF
ObiA
Cui+/L2+
O L3+/L4+
N o ET 200B-1600/24
oo 04 oo a .4\'
o o s [ ) os
o2 0 6 0.2 0O 6
o3 [mpy) 0 3 0.7
HAARAAARARAARAAARAAARAAARAAARAAARAAAAAAAR/AAR8A3AA8A
/— 00:DC24V 2A Q1:DC24V 24— B
@ 1uum‘ 5 6|5 .|5|.zun 17 1|9 21 qu:sso‘s b 75|us764@ J_s =;
& bdbspbddhy tﬁ_%;n TEEE T

Figure 7-29 Front Elevation: ET 200B-16DO/2A (6ES7 132-0BH11-0XB0)
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Block Diagram Simplified diagram of potential for the ET 200B-16DO/2A and TB2/DC or

TB4/DC:

ET 200B-16DO/2A

PROFIBUS-DP L |_ av

L1+/M10...; M3 L5+ M5
X1 Interface between electronics block and terminal block
I —
TB2/DC or Station |
TB4/DC number Suppr. logic
selection 1] STOP/RUN
Conneciion Suppr. || |Suppr. Suppr. Suppr. switch
PROFIBUS-DP logic logic logic logic ?
M5 L1+M1 L2+HM?2 L3+HM3 L4+HM4 L5+ M5
o o o o b b—o
Supply & o | & & o—o
Ground | © || o |
Screw for ground- Digital 24V
ing (see Sec| 3.4) outputs supply

Figure 7-30 Block Diagram: ET 200B-16DO/2A (6ES7 132-0BH11-0XB0) and TB2/DC or TB4/DC

ET 200B Distributed 1/0 Station
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Block Diagram Simplified diagram of the potential for the ET 200B-16DO/2A and TB2/DC
or TB4/DC:

ET 200B-16DO/2A |
PROFIBUS-DP :

______

: : Q1: :
L1+ .7 |L3+M3]0...3 [L4+[M4[4...7 [L5+[M5
X1 Interface between electronics block and terminal block
[ I
number Suppr. logic
selection 1] STOP/RUN
Connection Suppr. || |Suppr. Suppr. Suppr. switch
PROFIBUS-DP logic logic logic logic
L1H4M1| |L2+HM2 L3HM3|  |L4+HM4 L5+ M5
MS Out.| o o o o )
% Supply| & o & o —o
/ Ground | o o—o
PE PE| e o
|
Screw for grounding Digital L& 24V
(see Sec. 3.4) outputs supply

Figure 7-31 Block Diagram: ET 200B-16DO/2A (6ES7 132-0BH11-0XB0) and TB2-4/DC

ET 200B Distributed I/O Station
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Pin Assignment The table below shows the pin assignment of the terminal blocks for
ET 200B-16DO/2A. For the sake of clarity, the table also shows the terminal
numbering of the terminal blocks, taking the TB2-4/DC by way of example.

Table 7-6 Pin Assignment of Terminal Blocks TB2/DC; TB2-4/DC, TB4/DC and TB4M/DC for
ET 200B-16DO/2A (6ES7 132-0BH11-0XB0)

Terminal numbering TB2-4/DC
1123l 4ls]6l7l8]slw[nle]n[ul[is]s 17w [1alen] 21]22]23]24]25] 76| 27] 2829|3031 |32
) o
33]34]35]36(37(383] 40 41 (42| 43]44 45| 46| 47]48 49]50]51]52[53[54]55]56 57| 56|59 |60 61]62]63] 64 L5454
65166|67]68] 65|70 71]72|73| 74| 75| 76| 77| 78| 73] 80 81]82(8384]85(8667|886990] 91|92]93[94|95]36M5 |5
) ) e o ) e

OD000|0|0 0000|0000 D000 0000000080
S e e s | I S = S E EEE S E EEEEEE
Terminal tier 1 Terminal tier 2 Terminal tier 3 Terminal tier 41

1 | QO: Output .0 33 | Voltage supplyL1+ 65 | GroundM1 for chan-| @ | PE (internally jump-

2 [rorused | o0 | A0 [TGg | e goun 0 D1 ] e bt et o

3 | QO: Output .1 35 | (internally jumpered)| 67 @

4 | not used 36 68 @

5 | QO: Output .2 37 69 &)

6 | not used 38 70 @)

7 | QO: Output .3 39 71 (@)

8 | not used 40 72 &)

9 | QO: Output .4 41 | Voltage supplyL2+ 73 | GroundM2 for chan-| @

o [roses [ a2 | e oo [Tal s o0 a1

11 | QO: Output .5 43 | (internally jumpered)| 75 @

12 | not used 44 76 &)

13 | QO: Output .6 45 77 (@)

14 | not used 46 78 &)

15 | QO: Output .7 47 79 (@)

16 | not used 48 80 &)

17 | Q1: Qutput .0 49 | Voltage supplhyL3+ 81 | GroundM3 for chan-| ©

16 rorses | 50 | OGSO oo | ca s 00l T

19 | Q1: Output .1 51 | (internally jumpered)| 83 @

20 | not used 52 84 &)

21 | Q1: Output .2 53 85 @

22 | not used 54 86 (@)

23 | Q1: Output .3 55 87 &)

24 | not used 56 88 @

ET 200B Distributed I/O Station
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Table 7-6 Pin Assignment of Terminal Blocks TB2/DC; TB2-4/DC, TB4/DC and TB4M/DC for
ET 200B-16DO/2A (6ES7 132-0BH11-0XB0), continued

Terminal tier 1 Terminal tier 2 Terminal tier 3 Terminal tier 41

25 | Q1: Output .4 57 | Voltage supphy4+ 89 | GroundM4 for chan-| @© | PE (internally jump-

25 [rotuses | 5 |5 A oo [ap | pergrous QL 4o 70 ered bt el

27 | Q1: Output .5 59 | (internally jumpered)| 91 @

28 | not used 60 92 S

29 [ Q1: Output .6 61 93 (@)

30 | not used 62 94 @

31 | Q1: Output .7 63 95 @

32 | not used 64 96 @)

- L5+ | Voltage supply, inter{ M5 | Ground connection, | @ | PE (internally jump-
nal logic internal logic ered, but not con-

- L5+ | Voltage supply, inter{ M5 | Ground connection, | @ nected to PE screw)
nal logic internal logic

1 TB2-4/DC only; in the TB4M/DC tier 4 is available for additional ground connections (see Section 7.2.7)

Important Note on The following notes are important as regards the wiring of the
Wiring ET 200B-16DO/2A:

e The terminals for PE on the 4-tier terminal block are not connected to the
PE connection of terminal block TB2-4/DC.

e L1+..L5+and M1 ... M5 armot internally interconnected.

¢ The two L5+ terminals are internally interconnected.

ET 200B Distributed I/O Station
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Technical Data

The technical data of electronics block ET 200B-16DO/2A is listed in the

tables below.

Technical specifications

Baud rates*

Bus protocol
SYNC capability

Galvanic isolation to Sl-
NEC L2-DP bus

Power losses
Weight (EB and TB)

Dimensions (EB and TB:
W x H x D)

9.6/19.2/93.75/187.5/500.
1500/3000/6000/
12000 kbaud

PROFIBUS-DP
Yes

Yes

Max. 7 W
Approx. 900 g (31.5 0z.)

235 x 130 x 60 mm
(9.17 x 5.07 x 2.34 in.)

Diagnostics functions

Voltage monitoring

Bus monitoring SINEC
L2-DP

Group diagnostics for
short-circuit, load voltage
failure

Load voltage monitoring,
by channel group

(Q0, Q1)

Status of outputs

Green “RUN” LED
Red “BF” LED

Red “DIA” LED

Green LEDs
“L1+"/*L2+" (QO: .0 to 7)
“L3+"/“L4+" (Q1: .0to 7)

Green LEDs

internal logic

Supply voltage for outputs, load voltage supply and

Outputs

Number of outputs 16

Galvanic isolation Yes

® |n groups of 4

Output voltage

* For “0” signal Max. 2 V (idle)

* For “1" signal Min. (supply voltage
-3V)

Output

* For “0” signal Max. 1 mA

* For “1” signal Max. 2 A

Delay of outputs Max. 1 ms

* At max. lamp load Max. 80 ms

Switching frequency

* Resistive load Max. 100 Hz

* Inductive load Max. 0.5 Hz

* Lamp load Max. 8 Hz

Load current per group

* Total current Max. 4 A

® In case of short-circuit Max. 6.5 A

Lamp load Max. 10 W

Setting a digital input Possible

Limit of inductive cutoff ~ Typ. (L1+ ... L4+) =50 V

voltage

Cable length Max. 100 m (328 ft.)

Supply voltage
(L1+,L2+,L3+,L4+,L5+)
* Rated value

* Permissible range
* \Valueatt<05s

L5+

* Logic

12t

(for inrush current)
Short-circuit protection in
case of polarity reversal
(L1+,L2+,L3+,L4+) of
load voltage

24V DC
18.5t030.2V
35V

Current consumption from

100 mA
<0.05 As

No

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02c

*

In operation with the IM 308-B, the maximum baud rate
is 1500 kbaud.
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7.3.5

Characteristics

Electronics Block ET 200B-32DO (6ES7 132-0BL01-0XBO0)

Dimensional Draw-

TheET 200B-32DO electronics block has the following characteristics:

e 32 outputs, floating in groups of 8

¢ Load voltage: 24 V DC

e OQutput voltage: 0.5 A

e Suitable for solenoid valves and DC contactors
e Possible terminal blocks: TB2/DC, TB2-4/DC, TB4/DC, TB4M/DC

See Figure 7-22 for the precise dimensions.

Ing
CJ RUN
[m):Ty
[mIV
OL1+/L2+
O L3+/L4+
ET 200B-s3200
SIEMENS " O " Py
I —
o0 O 4 oo O 4 oo a4 oo a4
[} as O aos o os o os
O s o2 O s o2 06 o2 06
a7 a3 a7 a3 a.a a3 a.a
AAAAARAAARAAARARARARAAAARARAAAARAARAARAAAAR
—Q0:DC24V.SA—. —Q1:DC24V.5A— —02:DC24V.5A— —03:DC24V.5A— g
@.0.1.2.3.‘.5.5.7 S 010234567 = 00234567 28 01234567 2 _;
11203 J¢ [s J6 |7 |8 23 o o |n [i2 |15 fe Iis b6 3= | I 1o o lor bz s be Z2  bs e b7 bs o o It b2 35 luse 2

&

65/66|67[6869)70[71]72 w1

I3p4psi6 7787980 ju2

1234 fpspefprs W3 Bspop1js2p3p+psfe Jus Tus

[

Figure 7-32 Front Elevation: ET 200B-32DO (6ES7 132-0BL01-0XB0)
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Block Diagram

TB4/DC:

Simplified diagram of potential for the ET 200B-32DO and TB2/DC or

ET 200B-32DO

PROFIBUS-DP

(Driver!

:7_\_ 1 1 1
| ofves | e

______ oo 8
QO: —‘Ql: Q2:
L1+|{M1)0. .7 [L2+|M2|0...7 |[L3+M3|0...7

P - - - = = A

La+|M4lo. 7 |5+

M5

X1 Interface between electronics block and terminal block
I —
TBZ/DC or Station |
TB4/DC number Suppr. logic
selection 1] STOPIRUN
switc
Connection Suppr. Suppr. Suppr. Suppr.
PROFIBUS-DP logic logic logic logic ?
L1HM1| |L2HM2 L3HM3| |L4HM4 L5+ M5
M5 Out.| o o o b o
Supply| ¢ o|d & & o—ol
/ Ground >p|| o |
PE " Screw for ground- Digital 24V
ing (see Sec. 3.4) outputs supply

Figure 7-33 Block Diagram: ET 200B-32DO (6ES7 132-0BL01-0XB0) and TB2/DC or TB4/DC

ET 200B Distributed 1/0 Station
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Block Diagram Simplified diagram of the potential for the ET 200B-32DO and TB2-4/DC:
ET 200B-32DO
PROFIBUS-DP E |_ av
5 VN[
— L av
Logic | -
e N N T
'| Drves' | [Dive' | [Drvel’ | [Drived’
> N > S s
Jopl8x wI8x) [ 8x) a8
QO: “ QL Q2 Q3:
L1+|M1|0...7 |L2+|M2|0...7 |L3+|M3|0...7 |L4+|M4|0...7 |L5+|M5
X1 Interface between electronics block and terminal block
[ I
TBZ-4/DC Station I—
number Suppr. logic
selection H —| STOP/RUN
switch
Connection Suppr. Suppr. Suppr. Suppr.
PROFIBUS-DP logic logic logic logic
L1+M1 L2+HM?2 L3+HM3 L4+HM4 L5+ M5
M5 Out.[ o o o o )
4% Supply| & o & &—o
Ground o o o—o
\ . . :
I
Screw for ground- Digital L& 24V
ing (see Sec. 3.4) outputs supply

Figure 7-34 Block Diagram: ET 200B-32DO (6ES7 132-0BL01-0XB0) and TB2-4/DC

ET 200B Distributed I/O Station
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Pin Assignment The table below shows the pin assignment of the terminal blocks for
ET 200B-32DO. For the sake of clarity, the table also shows the terminal
numbering of the terminal blocks, taking the TB2-4/DC by way of example.

Table 7-7 Pin Assignment of Terminal Blocks TB2/DC, TB2-4/DC, TB4/DC and TB4M/DC for
ET 200B-32DO (6ES7 132-0BL01-0XB0)

Terminal numbering TB2-4/DC
1123l 4ls]6l7l8]slw[nle]n[ul[is]s 17w [1alen] 21]22]23]24]25] 76| 27] 2829|3031 |32
IHAAAAAAAAAAAAAAAAA
33]34]35]36(37(383] 40 41 (42| 43]44 45| 46| 47]48 491501 51157(53]54]55]56 57|56 59|60 61 |62 |63 | 64 L5+|L5+
65166|67]68] 65|70 71]72|73| 74| 75| 76| 77| 78| 73] 80 81]82(8384]85(8667|886990] 91|92]93[94|95]36M5 |5
) ) e o ) e
OD000|0|0 0000|0000 D000 0000000080
SIS E R e e e = Lt | D= S S =S = = = = = = = =
Terminal tier 1 Terminal tier 2 Terminal tier 3 Terminal tier 41
1 | QO: Output .0 33 | Voltage supplyL1+ 65 | GroundM1 for chan-| @ | PE (internally jump-
2 Q0 upu 1| 34 | el [ | ne orud 0 Do 7] e bt el o
3 | QO: Output .2 35 | (internally jumpered)| 67 @
4 | QO: Output .3 36 68 @
5 | QO: Output .4 37 69 &)
6 | QO: Output .5 38 70 (@)
7 | QO: Output .6 39 71 (@)
8 | QO: Output .7 40 72 (&)
9 | Q1: Output .0 41 | Voltage supplyL2+ 73 | GroundM2 for chan-| @
10 | Q1: Output .1 10 g)izc-lle‘llr:‘e; group 72 .n7el group Q01: .Dto o
11 | Q1: Output .2 43 | (internally jumpered)| 75 | (internally jumpered)| ©
12 | Q1: Output .3 44 76 &)
13 | Q1: Output .4 45 77 (@)
14 | Q1: Output .5 46 78 (@)
15 | Q1: Output .6 47 79 (@)
16 | Q1: Output .7 48 80 &)
17 | Q2: QOutput .0 49 | Voltage supplhyL3+ 81 | GroundM3 for chan-| ©
15 | o oupu 1| 50 | TSI x| cearup @2 0 T
19 | Q2: Output .2 51 | (internally jumpered)| 83 @
20 | Q2: Output .3 52 84 &)
21 | Q2: Output .4 53 85 @
22 | Q2: Output .5 54 86 &)
23 | Q2: Output .6 55 87 &)
24 | Q2: Output .7 56 88 &)

ET 200B Distributed I/O Station
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Table 7-7

Pin Assignment of Terminal Blocks TB2/DC, TB2-4/DC, TB4/DC and TB4M/DC for
ET 200B-32DO (6ES7 132-0BL01-0XB0), continued

Terminal tier 1 Terminal tier 2 Terminal tier 3 Terminal tier 41

25 | Q3: Output .0 57 | Voltage supphy4+ 89 | GroundM4 for chan-| @© | PE (internally jump-

25 Q3 Outpat 1| 50 | A 0o [ |pergrous 0 01 7 ered bt et

27 | Q3: Output .2 59 | (internally jumpered)| 91 @

28 | Q3: Output .3 60 92 @)

29 [ Q3: Output .4 61 93 (@)

30 [ Q3: Output .5 62 94 @

31 [ Q3: Output .6 63 95 @

32 | Q3: Output .7 64 96 @)

- L5+ | Voltage supply, inter{ M5 | Ground connection, | @ | PE (internally jump-
nal logic internal logic ered, but not con-

- L5+ | Voltage supply, inter{ M5 | Ground connection, | @ nected to PE screw)
nal logic internal logic

1 TB2-4/DC only; in the TB4M/DC tier 4 is available for additional ground connections (see Section 7.2.7)

Important Note on

Wiring

7-42

The following notes are important as regards the wiring of the
ET 200B-32DO:

The terminals for PE on the 4-tier terminal block are not connected to the

PE connection of terminal block TB2-4/DC.

If all actuators are connected by two-wire cables to the TB2/DC, TB4/DC

or TB2-4/DC, connect the ground of an actuator and the supply for the
reference potential per group by means of a DIN 46231 cable cleat.

L1+ ... L5+ and M1 ... M5 armot internally interconnected.

The two L5+ terminals are internally interconnected.

ET 200B Distributed 1/0 Station
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Technical Data

The technical data of electronics block ET 200B-32DO is listed in the tables

below.

Technical specifications

Outputs

Baud rates*

Bus protocol
SYNC capability

Galvanic isolation to Sl-
NEC L2-DP bus

Power losses
Weight (EB and TB)

Dimensions (EB and TB:
W x H x D)

9.6/19.2/93.75/187.5/500.
1500/3000/6000/
12000 kbaud

PROFIBUS-DP
Yes

Yes

Max. 7.9 W
Approx. 800 g (28 oz.)

235 x 130 x 60 mm
(9.17 x5.07 x 2.34 in.)

Diagnostics functions

Voltage monitoring

Bus monitoring SINEC
L2-DP

Group diagnostics for
short-circuit, load voltage
failure

Load voltage monitoring

Status of outputs

Green “RUN "LED
Red “BF” LED

Red “DIA” LED

Green “L1+/L2+",
“L3+/L4+" LEDs

Green LEDs

internal logic

Supply voltage for outputs, load voltage supply and

Supply voltage
(L1+,L2+,L3+,L4+,L5+)
* Rated value

* Permissible range
®* Valuefort<0.5s
12t

(for inrush current)

L5+
* Logic

24V DC
18.5t030.2V
35V

<0.05 As

Current consumption from

Typ. 75 mA

Number of outputs
Galvanic isolation
® |n groups of
Output voltage
* For “0” signal
* For “1" signal

Output current

* For “0” signal

* For “1” signal
Delay of outputs

* From “0"to “1”

* From “1" to “0”
Switching frequency
* Resistive load

* Inductive load

e Lamp load

Short-circuit protection

Load current per group
* Total current

Lamp load
Setting a digital input

Limitation of voltage in-

duced on current interrup-

tion
Cable length

32
Yes

Max. 2 V (idle)
Min. (supply voltage
-3V)

Max. 1 mA
Max. 0.5 A

Approx. 20 18
Max. 0.5 ms

Max. 1000 Hz
Max. 0.5 Hz
Max. 8 Hz

Yes

Max. 2 A

Max. 5 W

Possible

Typ. (L1+ ... L4+) - 55V

Max. 100 m (328 ft.)

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02c

* In operation with the IM 308-B, the maximum baud rate

is 1500 kbaud.
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7.3.6 Electronics block ET 200B-8RO (6ES7 132-0GF00-0XB0)

Characteristics TheET 200B-8RCelectronics block has the following characteristics:
¢ 8relay outputs, floating in groups of 1
e Switching voltage: 24 to 60 V DC
* Possible terminal blocks: TB1/DC, TB1-4/DC or TB3/DC

Dimensional Draw- See Figure 7-18 for the precise dimensions.
ing
= RUN
O eF
)
o]
a
y 12008
oo O 4
H O oS
n—_ 02 O 6
O3 0.7
HHHHHHHHHAHHAHHAHAHHAHAHAHHAHEHAEHA
_——— QO0:Relay DC 24V...60V 2...1A ————
.0 Al 2 3 4 .5 .6 7
JE.H-
3 ITRTRTIRATRTALGT T e

Figure 7-35 Front Elevation: ET 200B-8RO (6ES7 132-0GF00-0XB0)

ET 200B Distributed I/O Station
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Block Diagram Simplified diagram of the potential for the ET 200B-8RO and TB1/DC or
TB3/DC:
ET 200B-8RO
PROFIBUS-DP E I_ av
5V
4V
5VN] |
X/0| |X/1 L3+ M
X1 Interface between electronics block and terminal block
I
TB1/DC or Station J
TB3/DC number i
selection Suppr. logic
STOP/RUN
Connection switch
PROFIBUS-DP
M Contact o o ° ol (L14L2HL3+lMm
% o b—o
; \ Ground
PE  Screw for Qk B |
grounding Relay 24V
(see Sec. 3.4) outputs supply

Figure 7-36 Block Diagram: ET 200B-8RO (6ES7 132-0GF00-0XB0) and TB1/DC or TB3/DC

ET 200B Distributed I/O Station
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Block Diagram Simplified diagram of the potential for the ET 200B-8RO and TB1-4/DC:
ET 200B-8RO
PROFIBUS-DP L |_ v
5 —
4V
5VN] |
X/0] [X/1 L3+M
X1 Interface between electronics block and terminal block
I
TB1-4/DC Station J

number -

- Suppr. logic
selection STOP/RUN

Connection switch
PROFIBUS-DP
M Contact ° ° e ° O L1HL2HL3HM
%\ Ground
/ PE °
PE Screw for Ql B |
grounding Relay 24V
(see Sec. 3.4) outputs supply

Figure 7-37 Block Diagram: ET 200B-8RO (6ES7 132-0GF00-0XBO0) and TB1-4/DC

ET 200B Distributed I/O Station
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Pin Assignment The table below shows the pin assignment of the terminal blocks for
ET 200B-8RO. For the sake of clarity, the table also shows the terminal num-
bering of the terminal blocks, taking the TB1-4/DC by way of example.

Table 7-8 Pin Assignment of Terminal Blocks TB1/DC; TB1-4/DC and TB3/DC for ET 200B-8RO
(6ES7 132-0GF00-0XB0)

tlz)3l4]slel2lsl9lwlnliz[13]u]i]e
. . / 17118 119]20] 21]22|23]24]25]26]27]26]29(30] 31|32 L1+ | 24] 34]L 3+
Terminal numbering
TB1-4/DC 3334(35(36|37(38 39| 40| 41 |42 43| 44 |45 [ 46| 47 48| i |1z |13 |13
\ D0 |D|0|D|D0|D|0|D00S|D|0|0 D08
o e =
Terminal tier 1 Terminal tier 2 Terminal tier 3 Terminal tier 41
1 | QO: Connection 0/ 17 | not used (internally | 33 | Ground (internally | @ | PE (internally jump-
: - jumpera)* jumpere;, connectd - ered, But*not con-
2 | QO: Connection 07§ 18 34 | to M1, M2, M3) © | nected to PE screw)
3 | QO: Connection 1/ 19 35 @
4 | QO: Connection 1/4 20 36 @
5 | QO0: Connection 2/¢ 21 37 &)
6 | QO: Connection 2/1 22 38 @
7 | QO: Connection 3/¢ 23 39 @
8 | QO: Connection 3/1 24 40 ()
9 | QO: Connection 4/q 25 41 @
10 | QO: Connection 4/1 26 42 @
11 | QO: Connection 5/ 27 43 @
12 | QO: Connection 5/ 28 44 @
13 | QO: Connection 6/ 29 45 @
14 | QO: Connection 6/ 30 46 @
15 | QO: Connection 7/¢ 31 47 @
16 | QO: Connection 7/ 32 48 @
- L1+ | not used M1 | not used @ | PE (internally jump-
q q eres, dut*not*con-
- L2+ | not use M2 [ not use @ | nected to PE screw)
- L3+ | Voltage supply, M3 | Ground connection, | @
internal logic internal logic
- L3+ | Voltage supply, M3 | Ground connection, | @
internal logic internal logic

1 TB1-4/DC only

ET 200B Distributed I/O Station
EWA 4NEB 812 6089-02c 7-47



Digital Modules

Important Note on
Wiring

Technical Data

The following notes are important as regards the wiring of the

ET 200B-8RO:

e The terminals for PE on the 4-tier terminal block are not connected to the

PE connection of terminal block TB1-4/DC.

e M1, M2, M3 and terminals 33 ... 48 are interconnected.

¢ The two L3+ terminals are internally interconnected.

The technical data of electronics block ET 200B-8RO is listed in the tables

below.

Technical specifications

Relay outputs

Baud rates*

Bus protocol
SYNC capability

Galvanic isolation to the
SINEC L2-DP bus

Power losses
Weight (EB and TB)

Dimensions (EB and TB:
W x H x D)

9.6/19.2/93.75/187.5/500
1500/3000/6000/
12000 kbaud

PROFIBUS-DP
Yes
Yes

Typ. 2 W
Approx. 650 g (22.75 oz.

160 x 130 x 60 mm
(6.24 x 5.07 x 2.34 in.)

Diagnostics functions

\oltage monitoring

Bus monitoring SINEC
L2-DP

Status of outputs

Green “RUN” LED
Red “BF” LED

Green LEDs

Number of outputs
Galvanic isolation

® |n groups of
Short-circuit protection
Continuous currenty,
Relay type

Cycling capacity of con-
tacts
* Resistive load

® |nductive load

Mechanical service life
Switching rate

Cable length
® Unshielded

Setting of a digital input

8

Yes

1

No

Max. 5 A

Dold OW 5699

Max.2 Aat24V DC
Max. 1.5 Aat48V DC
Max. 1 Aat 60V DC
Max. 0.5 Aat30V DC

> 108 switching operation$
Max. 20/s

Max. 100 m (328 ft.)

Possible

Supply voltage for relay outputs and internal logic

Supply voltage (L3+)

* Rated value

® Permissible range
® Valuefort<05s

L3+
* Logic
12t (for inrush current)

Current consumption from

24V DC
18.5t030.2V
35V

Typ. 130 mA
<0.05 As

7-48

* Inoperation with the IM 308-B, the maximum baud rate

is 1500 kbaud.
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7.3.7

Characteristics

Dimensional Draw-
ing

8 inputs, non-floating
8 outputs, non-floating
Input voltage: 24 V DC
Input delay: 3 ms
Load voltage: 24 V DC

Electronics Block ET 200B-8DI/8DO (6ES7 133-0BH01-0XBO0)

TheET 200B-8DI1/8DO electronics block has the following characteristics:

Possible terminal blocks: TB1/DC, TB1-4/DC or TB3/DC

See Figure 7-18 for the precise dimensions.

Ooooo

ET 200B-soi1/800
|

oo O 4 oo O 4
- O oS O oS
B O 2 O 6 a2 O 6
O3 [y O 3 [y}

AAAAHHAAAAAAARAAAAAAAAAAAAAAAAA

5

— Q:DC24V.5A — —— 1:DC24V ——
0123 45 6.7 00234567

e 12 3 e Is s |7 J8 s o J1n 2 i3 e D15 e
wi_ [33 [34 [35 [36 [37 J38 [39 Jeo

w3

25 [26 [27 [2B [29 [30 [31 |32 L3+

133-0BH01-0XBO

Figure 7-38 Front Elevation:

ET 200B Distributed 1/0 Station
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ET 200B-8DI/8DO (6ES7 133-0BH01-0XBO0)

7-49



Digital Modules

Block Diagram Simplified diagram of potential for the ET 200B-8DI1/8DO and TB1/DC or
TB3/DC:
ET 200B-8DI1/8DO v
PROFIBUS-DP
5V
4V
5VN] |
Q0:0...7 10: 0...7 L1+ | [L3H{M
X1 Interface between electronics block and terminal block |
I L]
TB1/DC or Station
TB3/DC number
selection Suppr. logic
STOP/RUN
Connection switch
PROFIBUS-DP w
1/10 o o o o
L% Voltage B & L1+o &L_3®+ M
\ sensor
/ GroundL—£ ki
PE Screw for @ ‘E |
grounding 24V
(see Sec.3.4) Outputs Inputs supply

Figure 7-39 Block Diagram: ET 200B-8DI/8DO (6ES7 133-0BH01-0XB0) and TB1/DC or TB3/DC

ET 200B Distributed I/O Station
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Block Diagram Simplified diagram of the potential for the ET 200B-8DI/8DO and
TB1-4/DC:
ET 200B-8DI1/8DO v
PROFIBUS-DP
5V\
4V
5VN] |
Q0:0...7 10: 0...7 L1+ | |L3HM
X1 Interface between electronics block and terminal block |
I L]
TB1-4/DC Station
STOP/RUN
Connection switch
PROFIBUS-DP W]
110 o o o o
L1+ L3HM
Voltage N v P —
i sensor N\
Ground N
Screw for / ] |f |
grounding 24V
(see Sec. 3.4) Outputs Inputs supply

Figure 7-40 Block Diagram: ET 200B-8DI/8DO (6ES7 133-0BH01-0XB0) and TB1-4/DC

ET 200B Distributed I/O Station
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Pin Assignment The table below shows the pin assignment of the terminal blocks for
ET 200B-8DI/8DO. For the sake of clarity, the table also shows the terminal
numbering of the terminal blocks, taking the TB1-4/DC by way of example.

Table 7-9 Pin Assignment of Terminal Blocks TB1/DC; TB1-4/DC and TB3/DC for ET 200B-8DI/8DO
(6ES7 133-0BH01-0XB0)

1l2]3]4)s5]e]7]8]9]o]nlwz[B3[u]i5]6
) ) / 17]18 11920 21]22]23|24]25]26]27]26]25[30] 31 |32|L1+]L2+) 34| 3+
Terminal numbering
TB1-4/DC 3334]35]3637/36] 3940 41|42 43] 4445 46 [47 |48 | M (M2 |13 |13
\ SHSISHSISHENSHSASHSNSHSHSHSNSHSHSHSHSIIS)
e =
Terminal tier 1 Terminal tier 2 Terminal tier 3 Terminal tier 41
1 | QO: Output .0 17 |24 V (sensor voltage| 33 | Ground (outputs) (in-] © | PE (internally jump-
2 | QO: Output .1 18 | internally jumperéd, ["3z | ternally’ jumpered, ) ered, but not con-
connectaldrba) conneatatdwvM M2 neagribn-2Scren
3 | QO: Output .2 19 35 M3) &)
4 | QO: Qutput .3 20 36 @
5 | QO: Output .4 21 37 &)
6 | QO: Output .5 22 38 @
7 | QO: Output .6 23 39 @
8 | QO: Output .7 24 40 @
9 |[10: Input .0 25 41 | Ground (sensor volt-| @
10 [10: Input .1 26 42| age) (internally jump-I"
- eraf! commeatedin
11 | 10: Input .2 27 43 M1, M2, M3) @
12 | 10: Input .3 28 44 ®
13 [ 10: Input .4 29 45 @
14 {10: Input .5 30 46 @
15 [ 10: Input .6 31 47 @
16 | 10: Input .7 32 48 @
- L1+ | Voltage supplyL1+ M1 | Ground suppiM1 @ | PE (internally jump-
for channel group QO for channel group QO ered, but not con-
.Oto.7 .Oto.7 nected to PE screw)
- L2+ | not used M2 | not used @
- L3+ | Voltage supply, M3 | Ground connection, | @
internal logic andsen- internal logic andsen-
sor voltage 24 V sor voltage
- L3+ | Voltage supply, M3 | Ground connection, | @
internal logicand sen- internal logic andsen-
sor voltage 24 V sor voltage

1 TB1-4/DC only
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Important Note on The following notes are important as regards the wiring of the
Wiring ET 200B-8DI/8DO:

e The terminals for PE on the 4-tier terminal block are not connected to the
PE connection of terminal block TB1-4/DC.

e L1+ and L3+ arenot internally interconnected.

e |3+ and terminals 25 ... 32 are interconnected, as are M1, M2, M3 and
terminals 33 ... 48.

e The two L3+ terminals are also interconnected.

Fuse The 24 V sensor supply is protected by fuse F1 (1.6 A) in the terminal blocks.
Nevertheless, make sure that the current does not exceed the specifications in
the technical data for the electronics block.

ET 200B Distributed I/O Station
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Technical Data

The technical data of electronics block ET 200B-8DI/8DO is listed in the

tables below.

Technical specifications

Inputs, continued

Baud rates*

Bus protocol

bility

NEC L2-DP bus
Power losses
Weight (EB and TB)

W x H x D)

Galvanic isolation to Sl-

9.6/19.2/93.75/187.5/500.
1500/3000/6000/
12000 kbaud

PROFIBUS-DP

FREEZE and SYNC capa-Yes

Yes

Max. 3.8 W
Approx. 650 g (22.75 oz.

Dimensions (EB and TB: 160 x 130 x 60 mm

(6.24 x 5.07 x 2.34 in.)

Input current for “1” signal Typ. 4 mA at 24 V

Delay of inputs

Connection of 2-wire
BERO
® Quiescent current

Min. 2 mA
3ms

Possible

= 15mA

Connection of mechanicalPossible

switches

Cable length of sensors

® Unshielded

Max. 100 m (328 ft.)

Outputs

Diagnostics functions

\oltage monitoring

Bus monitoring SINEC
L2-DP

Group diagnostics for

failure

puts

short-circuit, load voltage

Green “RUN” LED
Red “BF” LED

Red “DIA” LED

Load voltage monitoring Green “L1+” LED

Status of inputs and out- Green LEDs

and internal logic

Supply voltage for sensor supply, load voltage suppl

* Rated value
* Permissible range
* \Valuefort<05s

Supply voltage (L1+,L3+)

24V DC
18.5t0 30.2 V
35V

Current consumption from

nal electronic circuits

Input voltage

* Rated value
* For “0" signal
* For “1” signal

L3+

* Logic Typ. 70 mA

® Sensors Max. 500 mA
12t (for inrush current) < 0.05 A%s
Inputs

Number of inputs 8

Galvanic isolation to inter-No

24V DC
-30Vto5V
13Vto30V

Number of outputs
Galvanic isolation
* In groups of
Output voltage

* For “0" signal
* For “1” signal

Output current
* For “0" signal
* For “1” signal

Delay of outputs
* From “0"to “1”
* From “1” to “0”

Switching frequency
* Resistive load

® Inductive load

e Lamp load

Short-circuit protection

Load current
* Total current

Lamp load
Setting a digital input

Limit of inductive cutoff
voltage

Cable length

Max. 2 V (idle)
Min. (supply voltage
-3V)

Max. 1 mA
Max. 0.5 A

Approx. 20 |5
Max. 0.5 ms

Max. 100 Hz
Max. 0.5 Hz
Max. 8 Hz

Yes

Max. 2 A

Max. 5 W
Possible

Typ. (L1+) =55 V

Max. 100 m (328 ft.)

7-54

* In operation with the IM 308-B, the maximum baud rate

is 1500 kbaud.
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7.3.8 Electronics Block ET 200B-8DI/8DO HWA (6ES7 133-0BH10-0XBO0)

characteristics

Dimensional Draw-
ing

The ET 200B-8DI/8DO HWA electronics block has the following characteris-
tics:

e 8 inputs, non-floating
¢ 8 outputs, non-floating

¢ The outputs can be deactivated by a programmed deactivation level ap-
plied to the input.

¢ Input voltage: 24 V DC

¢ Input delay: 3 ms

¢ Load voltage: 24 V DC

¢ Possible terminal blocks: TB1/DC, TB1-4/DC or TB3/DC

See Figure 7-18 for the precise dimensions.

=

U
F
|
1

O0ooo

. ET ZO(I)B—sol/sDo HWA

[ ) O 4 oo O 4
O Oos O 0o s
0O 2 O 6 O 2 O 6
O3 0o 7 O 3 07

AAAAAHHAAAARRAAAAAAAAAAAAARAAAAHA

@ — Q:DC24V.5A —_ _—— 1:DC24V ——

ps Jos J27 g oo Jso |31 Jso L3t oo oBH10-0nns

0 1.2 .3 45 6.7 00.2.34.5.6.7
J_L"'Jrl' Jéﬁéﬁ + ++ lo ho In iz Is l s |16 lu:; %

Figure 7-41 Front Elevation: ET 200B-8DI/8DO HWA (6ES7 133-0BH10-0XBO0)
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Block Diagram Simplified diagram of potential for the ET 200B-8DI/8DO HWA and TB1/DC
or TB3/DC:
ET 200B-8DI1/8DO v
HWA PROFIBUS-DP
5V
4V
5VN] |
Q0:0...7 10: 0...7 L1+ | [L3H{M
X1 Interface between electronics block and terminal block |
I L]
TB1/DC or Station
TB3/DC number
selection Suppr. logic
STOP/RUN
Connection switch
PROFIBUS-DP w
110 o ° o o
L% Voltage N e L1+o &L_3®+ M
sensor
/ \ GroundL—£ T
PE Screw for @ ‘E |
grounding 24V
(see Sec| 3.4) Outputs Inputs supply

Figure 7-42 Block Diagram: ET 200B-8DI/8DO HWA (6ES7 133-0BH10-0XB0) and TB1/DC or TB3/DC

ET 200B Distributed I/O Station
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Block Diagram Simplifieddiagram of potential for the ET 200B-8DI/8DO HWA and
TB1-4/DC:
ET 200B-8DI/8DO v
PROFIBUS-DP
5VN\
4V
5VN\] |
Q0:0...7 10: 0...7 L1+ | |L3HM
X1 Interface between electronics block and terminal block |
| L]
TB1-4/DC Station
number -
C Suppr. logic
selection STOP/RUN
Connection switch
PROFIBUS-DP W]
110 o o o o
M Voltage N v Ll+o [LLS: M
§ sensor N\
p \ Ground / N\
PE (=7 ©
Screw for / ] |f |
grounding 24V
(see Sec.3.4) Outputs Inputs supply

Figure 7-43 Block Diagram: ET 200B-8DI/8DO HWA (6ES7 133-0BH10-0XB0) and TB1-4/DC

ET 200B Distributed I/O Station
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Pin Assignment

Table 7-10

The table below shows the pin assignment of the terminal blocks for

ET 200B-8DI/8DO HWA. For the sake of clarity, the table also shows the
terminal numbering of the terminal blocks, taking the TB1-4/DC by way of
example.

ET 200B-8DI/8DO HWA (6ES7 133-0BH10-0XB0)

Pin Assignment of Terminal Blocks TB1/DC; TB1-4/DC and TB3/DC for

) i / 17118119 20| 21(22]23]24]25|26[27]26]29]30] 31|32 |L1+]L2+] 343+
Terminal numbering
TB1-4/DC 33[3435(3637(38(39]40] 41(42[43]44[45]46]47 48] M [MZ[M3]M3
\ OSSNSO SHSHSHSHCNSHSHSHOHCHONS)
S E EEEEEEEEEEEEEEE
Terminal tier 1 Terminal tier 2 Terminal tier 3 Terminal tier 41
1 | QO: Output .0 17 |24V (sensor voltage] 33 | Ground (outputs) (in-] @ | PE (internally jump-
2 | QO: Output .1 18 | internally jumperéd, | 34 | ternally jumperéd, @ ered, but not con-
conneetaiorb?y conneatatowvi viA? neatRribn-2ESeregn
3 | QO: Output .2 19 35 M3) S
4 | QO: Output .3 20 36 @
5 [ QO: Output .4 21 37 &)
6 | QO: Output .5 22 38 S
7 | QO: Output .6 23 39 (&)
8 | QO: Output .7 24 40 S
9 [10: Input.0 25 41 | Ground (sensor volt-| ©
10 [10: Input .1 26 42| age) (internally jump-I” -
eraf commeastedin
11 | 10: Input .2 27 43 | M1 M2 M3) @
12 |10: Input .3 28 44 @
13 | 10: Input .4 29 45 @
14 | 10: Input .5 30 46 @
15 | 10: Input .6 31 47 @
16 | 10: Input .7 32 48 @
- L1+ | Voltage supplyL1+ M1 | Ground supplyM1 @ | PE (internally jump-
for channel group QO for channel group QO ered, but not con-
.Oto.7 .Oto.7 nected to PE screw)
- L2+ | not used M2 | not used @
- L3+ | Voltage supply, M3 | Ground connection, | @
internal logic andsen- internal logic andsen-
sor voltage 24 V sor voltage
- L3+ | Voltage supply, M3 | Ground connection, | @
internal logicand sen- internal logic andsen-
sor voltage 24 V sor voltage

1 TB1-4/DC only
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HW Cutoff Outputs .0 to .7 are deactivated as soon as the programmed cutoff level is
applied to the corresponding input .0 to .7. The relationship between inputs
and outputs is permanent (I-€ 0 .0, 1.1—- 0 .1, ...).

Address assignment;

EB x Inputs .0 to .7
ABy Outputs .0to .7 2 consecutive bytes in the
ABy+1 Cutoff level .0 to .7 (negated) address space of the CPU
Bit Assignment in The "cutoff level” byte defaults to 0", i.e. output y.n is deactivated (set to
the "Cutoff Level” "0"), if signal "1” is present at input x.n.

Byte 0: Output is deactivated by signal "1” at corresponding input.

1: Output is deactivated by signal "1” at corresponding input

Table 7-11 Truth Table for Hardware Cutoff of ET 200B-8DI/8DO

HWA
_,_ Ix.0 o—‘ > Ix.0 | Inputbyte
QOutput byte y Oy.0 Ix.7 —
: —o Oy.0
s
Oy.7 :7 | Enable
Output byte y+1 Oy+1.0 "0”!
with cutoff level en- . Oy+1.0 ="0"
tered (per output) .
Oy+1.7
IB x.n OB y+1.n OBy.n Output signal .n

0 0 0 0

0 0 1 1

1 0 any 0 deactivated

1 1 0 0

1 1 1 1

0 1 any 0 deactivated

ET 200B Distributed I/O Station
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Note

Fuse

7-60

The following notes are important as regards the wiring and hardware cutoff
of ET 200B-8DI/8DO HWA:

e The terminals for PE on the 4-tier terminal block are not connected to the
PE connection of terminal block TB1-4/DC.

¢ L1+ and L3+ arenot internally interconnected.

e |3+ and terminals 17 ... 32 are interconnected, as are M1, M2, M3 and
terminals 33 ... 48.

e The two L3+ terminals are also interconnected.

¢ OQutputs can switch through temporarily:

Warning

The configuration described below is such that POWER OFF, STOP or tran-
sient voltage collapse at the terminal block cause the outputs of the
ET 200B-8DI/8DO HWA to switch through briefly.

Case 3 in Table 7-11 "Truth Table” (gray background):

"cutoff level” byte OB y+1" programmed to "0”, outputs set to "1” by S5/S7
application program. —signal "1” at input | x.n activates the hardware cut-
off.

Cause:POWER OFF, STOP or transient voltage collapse shuts off the sen-
sor voltage, but the logic continues to function for at least another 20 ms
(bridging power failure). The lack of the sensor voltage means that signal
"0" is detected at the inputs and the outputs are enabled if the configuration
is as described above.

The 24 V sensor supply is protected by fuse F1 (1.6 A) in the terminal blocks.
Nevertheless, make sure that the current does not exceed the specifications in
the technical data for the electronics block.

ET 200B Distributed 1/0 Station
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Technical Data

The technical data of electronics block ET 200B-8DI/8DO HWA is listed in

the tables below.

Technical Data

Inputs (continued)

Baud rates*

Bus protocol

9.6/19.2/93.75/187.5/500.
1500/3000/6000/
12000 kbaud

PROFIBUS-DP

FREEZE and SYNC capa-Yes

bility

Galvanic isolation to Sl-
NEC L2-DP bus

Power losses

Weight (EB and TB)

Dimensions (EB and TB:
W x H x D)

Yes

Max. 3.8 W
Approx. 650 g

160 x 130 x 60

Diagnostics functions

Voltage monitoring

Bus monitoring SINEC
L2-DP

Group diagnostics for
short-circuit, load voltage
failure

Load voltage monitoring

Status of inputs and out-
puts

Green “RUN” LED
Red “BF” LED

Red “DIA” LED

Green “L1+” LED
Green LEDs

Supply voltage for sensor supply, load voltage suppl

and internal logic

y

Supply voltage (L1+,L3+)
* Rated value

* Permissible range

® \Valuefort<0.5s

24V DC
185..30.2V
35V

Current consumption from

L3+
* Logic
® Sensors

12t (for the inrush current)

Typ. 70 mA
Max. 500 mA

< 0.05 As

Inputs

Number of inputs

Galvanic isolation to inter-

nal electronic circuits

Input voltage

* Rated value
* For “0" signal
® For “1” signal

8
No

24V DC
-30V..5V
13V..30V

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02c

Input current for
“1” signal
Delay of inputs

Connection of 2-wire
BERO
® Quiescent current

Typ. 4 mA at 24 V
Min. 2 mA

3ms
Possible

< 1.5mA

Connection of mechanical Possible

switches

Cable length of sensors

® Unshielded

Max. 100 m (328 ft.)

Outputs

Number of outputs

Galvanic isolation
® In groups of

Output voltage
* For “0” signal
* For “1” signal

Output current

* For “0” signal

* For “1” signal
Delay of outputs

* From “0"to “1”

* From “1" to “0”

* By hardware cutoff
Switching frequency
* Resistive load

* Inductive load

e Lamp load

Short-circuit protection

Load current
® Total current

Lamp load
Setting a digital input

Limit of inductive cutoff
voltage

Cable length

No

Max. 2 V (idle)
Min. (supply voltage
-3V)

Max. 1 mA
Max. 0.5 A

Typ. 50us
Typ. 100us
3ms

Max. 100 Hz
Max. 0.5 Hz
Max. 8 Hz

Yes

Max. 2 A

Max. 5 W
Possible

Typ. (L1+) — 55V

Max. 100 m (328 ft.)

* Inoperation with the IM 308-B, the maximum baud rate

is1500 kbaud.
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7.3.9 Electronics Block ET 200B-16DI/16DO (6ES7 133 0BL0O0-0XBO0)

Characteristics The ET 200B-16D1/16DO has the following characteristics:
¢ 16 inputs, non-floating
¢ 16 outputs, floating in groups of 8
* Input voltage: 24 V DC
¢ Input delay: 3 ms
e |oad voltage: 24 V DC
* Possible terminal blocks: TB2/DC, TB2-4/DC, TB4/DC, TB4M/DC

Dimensional Draw- See Figure 7-22 for the precise dimensions.
ing
B RUN
(=l
= oiA
O L+
B L2+
ET 200B-1601/1600
Qo Q1 10 1
ao O 4 ao a 4 ao a 4 ao O 4
au as au as aa as a as
a2 a6 a2 a6 a2 a6 a2 a6
O 3 a7 o3 ann O 3 a7 o3 a7
HAHAHAAAAHAAABAHAAAABAHAABAAABAHABAAHAAAAAABAHABAABAAAA
—Q0:D0C24V.5A—_ _—Q1:DC24V.5A— _— 10:DC24V — _— 11:DC24V — §
@.0.1.2.3.4.5.6.7 ?.0.].2.3.4.5.6.7 = 0.1.2.3456.7 0.4 .2.3.4.5.5.7@ é
t2 3[4 Is [s |7 8 Z[3 |9 1o |1 |2 |13 | s nﬂ_:' lr7 l1s l1a l2o l21 |22 l23 |24 los l2s 27 l2s 29 ls0 I3t ls2 uslu-ss H
é 5166]67[68J69[70[71[72 N1 U3[4ppsper7rpspogo |u2 hsbn 51 |52 5sh4|g5u b7bl 59 [60 [61 SZESEO E” L5+ é

Figure 7-44 Front Elevation: ET 200B-16DI/16DO (6ES7 133-0BL00-0XBO0)
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Block Diagram Simplified diagram of the potential for the ET 200B-16DI1/16DO and
TB2/DC or TB4/DC:

ET200B-16DI/16DO

PROFIBUS-DP

: 13 nl TyT ! : :
|8 gy : :g 110:0...7
.____8_X_...____8_X ' 16X||10 7
Qo0 QL I I
0..7 0..7 — L5+ M5
L1+| MY L2+ M2 I_ [ T
X1 Interface between electronics block and terminal block |
[ —
TB2/DC or Station |— |_'
TB4/DC number Suppr. Iogic
selection| | STOP/RUN
switch
Connection Suppr. || |Suppr.
PROFIBUS-DP logic logic
M5 L1+HM1 L2+HM2 L5+ M5
|/O o >\ o o (o] &—O
Supply/Voltage | 4 ol Q\ o
sensor ( y, ) e
/ Ground L2 pad ° |
PE
Screw for 24V
grounding Digital Digital supply
(see Sec, 3.4) outputs inputs

Figure 7-45 Block Diagram: ET 200B-16DI1/16DO (6ES7 133-0BL00-0XB0) and TB2/DC or TB4/DC
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Block Diagram Simplified diagram of the potential for the ET 200B-16DI1/16DO and
TB2-4/DC:

ET200B-16DI/16DO

PROFIBUS-DP

L5+ M5
L1+| (M1 L2+ M2 |_ [ T 1
X1 Interface between electronics block and terminal block |
[ L
TB2-4/DC Station |— L
number Suppr. logic
selection| | STOP/RUN
switch
Connection Suppr. || |Suppr.
PROFIBUS-DP logic logic
1o L1+HM1 L2+HM2 L5+ M5
M5 o [e) o o o
Supply/Voltage | o |l s N\, ;\ N,
sensor ) )
, Ground | © / e
PE PEL® 7
Screw for L& E |
grounding Digital Digital 24V
(see Sec. 3.4) outputs inputs supply

Figure 7-46 Block Diagram: ET 200B-16DI1/16DO (6ES7 133-0BL00-0XB0) and TB2-4/DC

ET 200B Distributed I/O Station
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Pin Assignment The table below shows the pin assignment of the terminal blocks for
ET 200B-16DI/16DO. For the sake of clarity, the table also shows the termi-
nal numbering of the terminal blocks, taking the TB2-4/DC by way of exam-

ple.

Table 7-12 Pin Assignment of Terminal Blocks TB2/DC, TB2-4/DC, TB4/DC and TB4M/DC for
ET 200B-16DI1/16DO (6ES7 133-0BL00-0XB0)

Terminal numbering TB2-4/DC
11203l 4ls]s6l7l8]slw[nle]nlulis]®s 17w [1aen] 21]22]23]24]25] 26| 27] 28] 79|30 31|32
IO A A A A
33]34]35]36]37(383¢] 40 41 (42| 43]44 45| 46| 47]48 491501 51157(53]54]55]56 (57|56 |59 |60 61 |62 |63 | 64 L5+|L5+
65166|67]68] 62|70 71]72|73| 74| 75| 76| 77| 78| 73] 80 81]82(8384]85]8687|888330] 91|92]93] 3495|365 |5
i e e |
S0 0000000000003 2000800000008 8 0
HEEEEREEEEEEEEEE R AR
Terminal tier 1 Terminal tier 1 Terminal tier 3 Terminal tier 41
1 | QO: Output .0 33 | Voltage supply1+ 65 | Ground supphiM1 @ | PE (internally jump-
2 | QO: Output .1 34 | for channel group 66 | for channel group Q ered, but not con-
Q0 .o ./7 Q0 .o .7 neaecb-2Screp
3 | QO: Output .2 35 67 &)
4 | QO: Output .3 36 68 (@)
5 | QO: Output .4 37 69 (&)
6 | QO: Output .5 38 70 &)
7 | QO: Output .6 39 71 (@)
8 | QO: Output .7 40 72 (@)
9 | Q1: Output .0 41 | Voltage supplyL2+ 73 | Ground supplyM2 (@)
10 | Q1: Output .1 42 for channel group 74 for channel group @
Ql: 0.7 QO: 0.7
11 | Q1: Output .2 43 75 &)
12 | Q1: Output .3 44 76 (@)
13 | Q1: Output .4 45 77 @
14 | Q1: Output .5 46 78 @
15 | Q1: Output .6 47 79 &)
16 | Q1: Output .7 48 80 &)
17 | 10: Input .0 49 | 24V (sensor voltage) 81 | Ground (sensor volt-] ©
18 [10- Input 1 5o | (internally jumpered,[~g57| age) (internally jump;
P connecteddn.l, R ered wAnRRRRA tn S
19 | 10: Input .2 51 83 | ms) &)
20 | 10: Input .3 52 84 &)
21 | 10: Input .4 53 85 &)
22 |10: Input .5 54 86 &)
23 | 10: Input .6 55 87 (&)
24 | 10: Input .7 56 88 (&)
25 | 11: Input .0 57 89 @
26 |11: Input .1 58 90 &)
27 | 11: Input .2 59 91 @
28 | I11: Input .3 60 92 @

ET 200B Distributed I/O Station
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Table 7-12 Pin Assignment of Terminal Blocks TB2/DC, TB2-4/DC, TB4/DC and TB4M/DC for
ET 200B-16DI1/16DO (6ES7 133-0BL00-0XBO0), continued

Terminal tier 1 Terminal tier 1 Terminal tier 3 Terminal tier 41

29 | 11: Input .4 61 |24V (sensor voltage} 93 | Ground (sensor volt-] @ | PE (internally jump-

30 [ 11 Input .5 62 | (internally jumpered,[g97 | age) (internally jump- o) ered, but not con-

_(F i\ +~ A\

31 |11 Input .6 63 connectatobF) 95 &rg‘ conmectertd B nectertorerscrewy

32 | I1: Input .7 64 96 (@)

- L5+ | Voltage supply, M5 | Ground connection, | @ | PE (internally jump-
internal logic and internal logic and ered, but not con-
sensor voltage 24 V sensor voltage nected to PE screw)

- L5+ | Voltage supply, M5 | Ground connection, | @
internal logic and internal logic and
sensor voltage 24 V sensor voltage

1 TB2-4/DC only; in the TB4M/DC tier 4 is available for additional ground connections (see Section 7.2.7)

Important Note on
Wiring

Fuse

7-66

The following notes are important as regards the wiring of the
ET 200B-16DI/16DO0O:

e The terminals for PE on the 4-tier terminal block are not connected to the
PE connection of terminal block TB2-4/DC.

¢ |f all actuators are connected by two-wire cables to the TB2/DC, TB4/DC
or TB2-4/DC, connect the ground of an actuator and the supply for the
reference potential per group by means of a DIN 46231 cable cleat.

e L1+, L2+ and L5+ or M1, M2 and M5 aret interconnected.

e |5+ and terminals 49 ... 64 are interconnected, as are M5 and terminals
81 ... 96.

¢ The two L5+ terminals are also internally interconnected.

The 24 V sensor supply is protected by fuse F1 (2.5 A) in the terminal blocks.
Nevertheless, make sure that the current does not exceed the specifications in
the technical data for the electronics block.

ET 200B Distributed 1/0 Station
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Technical Data
tables below.

The technical data of electronics block ET 200B-16DI/16DO is listed in the

Technical Data

Inputs (continued)

9.6/19.2/93.75/187.5/500.
1500/3000/6000/
12000 kbaud

Bus protocol PROFIBUS-DP

FREEZE and SYNC capa-Yes
bility

Baud rates*

Galvanic isolation to SI-  Yes
NEC L2-DP bus
Power losses Max. 5.5 W

Weight (EB and TB)

Dimensions (EB and TB:
W x H x D)

Approx. 800 g (28 oz.)

235 x 130 x 60

Input current
For “1” signal
Delay of inputs

Connection of 2-wire
BERO
® Quiescent current

Connection of mechanical Possible

switches

Cable length of sensors

® Unshielded

Typ. 4 mA at 24 V
Min. 2 mA

3ms

Possible

< 1.5mA

Max. 100 m (328 ft.)

Outputs

Diagnostics functions

\oltage monitoring Green “RUN "LED

Bus monitoring SINEC  Red “BF "LED
L2-DP
Group diagnostics for Red “DIA” LED

short-circuit, load voltage
failure

Load voltage monitoring Green “L1+/L2+" LEDs

Status of inputs and out- Green LEDs
puts

Supply voltage for outputs, load voltage supply and
internal logic

Supply voltages (L1+,
L2+, L5+)

* Rated value 24V DC
* Permissible range 185...30.2V
® Valuefort<05s 3BV

Current consumption from

L5+

* Logic Typ. 85 mA
* Sensors Max. 1 A
12t (for inrush current) < 0.05 As
Inputs

Number of inputs 16

Galvanic isolation to inter-No
nal electronic circuits

Input voltage

* Rated value 24V DC
* For “0" signal -30V..5V
* For “1” signal 13V..30V

Number of outputs
Galvanic isolation
* In groups of
Output voltage

* For “0” signal
* For“1” signal

Output current
* For “0" signal
® For “1" signal

Delay of outputs
* From “0"to “1”
* From “1" to “0”

Switching frequency
* Resistive load

® Inductive load

e Lamp load

Short-circuit protection

Load current per group
* Total current

Lamp load
Setting a digital input

Limit of inductive cutoff
voltage

Cable length

16
Yes

Max. 2 V (idle)
Min. (supply voltage
-3V)

Max. 1 mA
Max. 0.5 A

Approx. 20 18
Max. 0.5 ms

Max. 1000 Hz
Max. 0.5 Hz
Max. 8 Hz

Yes

Max. 2 A

Max. 5 W

Possible

Typ. (L1+/L2+) — 55 V

Max. 100 m (328 ft.)

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c

* Inoperation with the IM 308-B, the maximum baud rate

is 1500 kbaud.
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7.3.10 Electronics Blocks ET 200B-24DI1/8DO (6ES7 133-0BN01-0XB0)
and ET 200B-24DI1/8DO 0.2ms (6ES7 133-0BN11-0XB0)

Characteristics

Dimensional Draw-

ing

TheET 200B-24DI/8DO and ET 200B-24DI1/8DO 0.2misctronics blocks

have the following characteristics:

e 24 inputs, non-floating

e 8 outputs, floating in groups of 8

* Input voltage: 24 V DC

¢ Input delay:

6ES7 133-0BN01-0XB0 -8 ms

6ES7 133-0BN11-0XB6+ 0.2 ms
e Load voltage: 24 V DC
e Possible terminal blocks: TB2/DC, TB2-4/DC, TB4/DC, TB4M/DC

See Figure 7-22 for the precise dimensions.

I RUN
OsF
ODlA
L1+
O

e

AAAAARAAAAAAARAAAAAARAAAARAAARAAAAAAAAAAARAAR

ET 200B-2401/800
1

Q0

O 4 oo 04 oo 04 oo 04
[ | aos [ | aos [ | as o as
O 6 02 O 6 02 s} 02 [}
[ v o3 [ v o3 o O3 o

0023 .4.5.6.7

14| 3340 112 13 14 Is 1s 17 le
é M1 5 Joo Jo7 Jos Joo [ro [ r2

234567 0
lo o |1 Iz 113 [ lis lis 17 lie l1o |20 |21 l22 o3 lo4 25 los b7 los |2 lso [31 ls2

1234567

41 [42 [43 [44 [45 [46 [47 [48 |49 50 [S1 [52

—Q0:DC24V.5A— _— 10:DC24V — _— 11:0024V — _— 12:DC24V — =S
@ @u&lﬂ-ea

4 |55 |56 |57

0 .0.2.3.4.5.6.7

0_[61 [62 |63 [64 L5+

133-0BNO1-0XBO|

Figure 7-47 Front Elevation: ET 200B-24DI/8DO (6ES7 133-0BN01-0XB0) and ET 200B-24DI/8DO 0.2ms
(6ES7 133-0BN11-0XBO0)
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Block Diagram

Simplified diagram of the potential for the ET 200B-24DI1/8DO or
ET 200B-24DI/8DO 0.2 ms and TB2/DC or TB4/DC:

ET200B-24DI/8DO
ET200B-24DI/8DO-
0.2ms

PROFIBUS-DP

- - o ===

QO: : : L5+ M5
L14 [M3Q..7 | [ [1T [ T 1
X1 Interface between electronics block and terminal block |
[ =
TBZ/DC or Station
TB4/DC number Suppr. logic
selection STOP/RUN
Suppr. switch
Connection logic [F
PROFIBUS-DP
|/OL:I;>+ ML c{ ° of] [o > ° &E: Mo
M5
Supply/ oll o ° Q\ o ol
\ Voltage sensor N . . / )
/ Ground > |
PE Screw for @ g
grounding Digital Digital 24V
(see Sec. 3.4) outputs inputs supply

Figure 7-48 Block Diagram: ET 200B-24DI1/8DO (6ES7 133-0BN01-0XBO0) or ET 200B-24DI1/8DO 0.2ms
(6ES7 133-0BN11-0XBO0) and TB2/DC or TB4/DC

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02c
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Block Diagram Simplified diagram of the potential for the ET 200B-24DI1/8DO or
ET 200B-24D1/8DO 0.2 ms and TB2-4/DC:
ET 200B-24D1/8DO
ET200B-24DI/8DO- PROFIBUS-DP
0.2ms
Qo: ' [ | L5+ M5
L14 MIo..7 | [ [T [ T 1
X1 Interface between electronics block and terminal block |
| 1 |_+ |
TB2-4/DC Station .
number Suppr. logic
selection STOP/RUN
Suppr. switch
Connection logic
PROFIBUS-DP
/0 - ¢ L5+ M5
o o o o [e) +H
M5 Supply/| &« o AN Q\ AN b —»
Voltage sensor N . ) / )y
, Ground | © VA N °
PE PE L° I
Screw for % E |
grounding Digital Digital 24V
(see Sec| 3.4) outputs inputs supply

Figure 7-49 Block Diagram: ET 200B-24DI/8DO (6ES7 133-0BN01-0XB0) or ET 200B-24DI/8DO 0.2ms
(6ES7 133-0BN11-0XB0) and TB2-4/DC

ET 200B Distributed I/O Station
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Pin Assignment

The table below shows the pin assignment of the terminal blocks for

ET 200B-24DI/8DO and ET 200B-24DI1/8DO 0.2 ms. For the sake of clarity,
the table also shows the terminal numbering of the terminal blocks, taking
the TB2-4/DC by way of example.

Table 7-13 Pin Assignment of Terminal Blocks TB2/DC; TB2-4/DC and TB4/DC for ET 200B-24DI1/8DO (6ES7
133-0BN01-0XBO0) and ET 200B-24DI1/8DO 0.2ms (6ES7 133-0BN11-0XB0)

Terminal numbering TB2-4/DC

112]3]4]5]|61]7

S0 IT][12]13]14]15)16 1718 (1920 211722(73|74]75]|76]77|78|79(30|31]37

A AAANAAAAAAA A AL

33]3435]36]37(38] 32|40 41 |42 [43] 444546 47]48 49150151 157]53|54]55] 5657|5659 60 61 (62| 63|64 L5+{L5+

65|66|67|68]62| 70| 71| 72|73|74(75|76|77| 78|73 | 80 B1|82|83|84|6586(87|88(69| 90 91|92|93|94 95|96 | M5| M5
A AAAAAAAAAAAAAAA A

eSS RSHEI SIS NS eSS SRS NSHEI IS
EEEEEESEEEEEEEEEE g IEEEEEEEEEEEEE S S
Terminal tier 1 Terminal tier 2 Terminal tier 3 Terminal tier 41

1 | QO: Output .0 33 | Voltage supply1+ 65 | GroundM1 for chan-| @ [ PE (internally jump-

2 | Qo: Output .1 34 gcr):cgir;r-l? group 66 | el group QO0: .Dto . o ﬁﬁ;gﬁ rllﬁ;csggw

3 | QO: Output .2 35 67 &)

4 | QO: Output .3 36 68 (@)

5 | QO: Output .4 37 69 (@)

6 | QO: Output .5 38 70 &)

7 | QO: Output .6 39 71 &)

8 | QO: Output .7 40 72 Q

9 |[10: Input .0 41 | 24V (sensor voltage] 73 | Ground (sensor volt-] @

10 | 10: Input .1 42 connected to L5+) 74 ?Agse), connected to )

11 | 10: Input .2 43 75 &)

12 | 10: Input .3 44 76 @

13 | 10: Input .4 45 77 (@)

14 1 10: Input .5 46 78 (@)

15 | 10: Input .6 47 79 &)

16 | 10: Input .7 48 80 @)

17 | 11: Input .0 49 81 (@)

18 | 11: Input .1 50 82 (&)

19 | 11: Input .2 51 83 (@)

20 | 11: Input .3 52 84 (@)

21 | 11: Input .4 53 85 (@)

22 | 11: Input .5 54 86 &)

23 | I11: Input .6 55 87 (@)

24 | 11: Input .7 56 88 (@)

25 | 12: Input .0 57 89 &)

26 |12: Input .1 58 90 @

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02c
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Table 7-13 Pin Assignment of Terminal Blocks TB2/DC; TB2-4/DC and TB4/DC for ET 200B-24DI1/8DO (6ES7
133-0BN01-0XB0) and ET 200B-24DI/8DO 0.2ms (6ES7 133-0BN11-0XBO0), continued

Terminal tier 1 Terminal tier 2 Terminal tier 3 Terminal tier 41
27 | 12: Input .2 59 |24V (sensor voltage] 91 | Ground (sensor volt-| © | PE (internally jump-
- connected to L5+) age, connected to ered, but not con-

28 [12: Input .3 60 92 M) @ nected.da RE.Scréy

29 [ 12: Input .4 61 93 @

30 [ 12: Input .5 62 94 @

31 [12: Input .6 63 95 (@)

32 [ 12: Input .7 64 96 @

- L5+ | Voltage supply, M5 | Ground connection, | @ | PE (internally jump-
internal logic and internal logic and ered, but not con-
sensor voltage 24 V sensor voltage nected to PE screw)

- L5+ | Voltage supply, M5 | Ground connection, | ©
internal logic and internal logic and
sensor voltage 24 V sensor voltage

1 TB2-4/DC only; in the TB4M/DC tier 4 is available for additional ground connections (see Section 7.2.7)

Important Note on The following notes are important as regards the wiring of the
Wiring ET 200B-24DI/8DO and ET 200B-24DI/8DO 0.2 ms:

¢ The terminals for PE on the 4-tier terminal block are not connected to the
PE connection of terminal block TB2-4/DC.

¢ |f all actuators are connected by two-wire cables to the TB2/DC, TB4/DC
or TB2-4/DC, connect the ground of an actuator and the supply for the
reference potential per group by means of a DIN 46231 cable cleat.

e L1+ and L5+ and M1 and M5 ar®t interconnected.

e |5+ and terminals 41 ... 64 are interconnected, as are M5 and terminals
73 ... 96.

e The two L5+ terminals are also interconnected.

Fuse The 24 V sensor supply is protected by fuse F1 (2.5 A) in the terminal blocks.
Nevertheless, make sure that the current does not exceed the specifications in
the technical data for the electronics block.

ET 200B Distributed I/O Station
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Technical Data

The technical data of electronics blocks ET 200B-24D1/8DO and
ET 200B-24DI/8DO 0.2 ms is listed in the tables below.

Technical specifications

Inputs, continued

Baud rates*

Bus protocol

bility

Galvanic isolation to
SINEC L2-DP bus
Power losses
Weight (EB and TB)

Dimensions (EB and TB:
W x H x D)

9.6/19.2/93.75/187.5/500
1500/3000/6000/
12000 kbaud

PROFIBUS-DP

FREEZE and SYNC capa-Yes*

Yes

Max. 5.5 W
Approx. 800 g (28 0z.)

235 x 130 x 60 mm
(9.17 x5.07 x 2.34 in.)

Delay of inputs for 3 ms
6ES7 133-0BN00-0XB0O

Delay of inputs for 0.2 ms
6ES7 133-0BN10-0XBO

Connection of 2-wire Possible
BERO

® Quiescent current < 1.5mA
Connection of mechanical Possible

switches
Cable length of sensors

Diagnostics functions

\oltage monitoring

Bus monitoring SINEC
L2-DP

Group diagnostics for
short-circuit, load voltage
failure

Load voltage monitoring

Status of inputs and out-
puts

Green “RUN” LED
Red “BF” LED

Red “DIA” LED

Green “L1+” LED
Green LEDs

and internal logic

Supply voltage for sensor supply, load voltage suppl

Supply voltage (L1+,L5+)
* Rated value

* Permissible range

* \Valuefort<0.5s

L5+
* Logic
® Sensors

24V DC
18.5t0 30.2 V
35V

Current consumption from

Typ. 85 mA
Max. 1 A

12t (for the inrush current) < 0.05 A%s

Inputs

Number of inputs

nal electronic circuits

Input voltage

* Rated value
* For “0” signal
* For “1” signal
Input current for
“1” signal

24

Galvanic isolation to inter-No

24V DC
-30Vto5V
13Vto30V

Typ. 4 mA at24 V
Min. 2 mA

* Unshielded Max. 100 m (328 ft.)

Outputs

Number of outputs 8

Galvanic isolation Yes

® |n groups of 8

Output voltage

* For “0" signal Max. 2 V (idle)

® For “1" signal Min. (supply voltage
-3V)

Output current

* For “0” signal Max. 1 mA

* For “1" signal Max. 0.5 A

Delay of outputs

* From “0" to “1” Approx. 20us

® From “1"to “0” Max. 0.5 ms
Switching frequency

* Resistive load Max. 1000 Hz
® Inductive load Max. 0.5 Hz

e Lamp load Max. 8 Hz
Short-circuit protection  Yes

Load current

* Total current Max. 2 A
Lamp load Max. 5 W
Setting a digital input Possible

Limitation of voltage in-
duced on current interrup-
tion

Typ. (L5+) - 55 V

Cable length Max. 100 m (328 ft.)

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02c

* Inoperation with the IM 308-B, the maximum baud rate

is1500 kbaud.
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7.3.11 Electronics Block ET 200B-16DI-AC (6ES7 131-0HF00-0XBO0)

Characteristics

Dimensional Draw-
ing

The ET 200B-16DI-AC electronics block has the following characteristics:
e 16 inputs, floating in groups of 4
¢ |nput voltage: 120/230 V AC

¢ Suitable for switches and 2-wire proximity switches acc. to IEC 1131,
type 1

e Possible terminal block: TB6/AC

See Figure 7-22 for the precise dimensions.

0oooo

ET 200B -16D1-AC

10 1

VDTI
1

Ve W

O Oa4 Oao Oa4
O Os O Os
Oe Oe Oe O
O3 (=] O3 (=]

AARAAAAAAAAAAAARRAAAAAAAAAAARARAAAAAAAAARAA

— 10:AC120/230V I1ACI20/230V ——

%
.0.1.2.3 456, .4.5.6.7
It J2 J3 Ja  INESTL 2NI7A-80 g lig bs, he 17 J18 19, [0 INIEE7  ANI0-96 g g I3, I3 49'-'
é 33 [34 [35 |36 1L1]37-39 2L1[42-44 l45 |46 [47 |48 49 S0 |S1 [S2  3L1[S3-55 4L1[58-60 |61 |62 [63 |64 N

S 6.7 .|0123

131-0HF 00-0XB0O

[

Figure 7-50 Front Elevation: ET 200B-16DI-AC (6ES7 131-0HF00-0XB0)
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Block Diagram

Simplified diagram of the potential for the ET 200B-16DI-AC and TB6/AC:

ET 200B-16DI-AC

PROFIBUS-DP

Galvanic
isolation

¥

24V l0:
M24 AlB 0..3 | INg.. 4N L1 N
X1 Interface between electronics block and terminal block
I I
TB6/AC 5VM || [Station Suppr
number e
selection logic/fuse
Conn. |nput 5 5 5 L N
PROFI- | Voltage| 1L1 2L1 3L1 411 loL\o
BUS-DP| sensor| “q 2N Nan LY an
N conductorl® ~o ° °c &
™~ Screw for \_@} |
% grounding Digital E 120/230V
(see Sec, 3.4) inputs AC supply
Figure 7-51 Block Diagram: ET 200B-16DI-AC (6ES7 131-0HF00-0XB0) and TB6/AC
ET 200B Distributed 1/O Station
EWA 4NEB 812 6089-02¢ 7-75
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Pin Assignment The table below shows the pin assignment of the terminal blocks for
ET 200B-16DI-AC. For the sake of clarity, the table also shows the terminal
numbering of the terminal block, taking the TB6/AC by way of example.

Table 7-14 Pin Assignment of Terminal Block TB6/AC for ET 200B-16DI-AC
(6ES7 131-0HF00-0XBO0)

Terminal numbering TB6/AC
I 2 3[4 5 6|7 8 9[10 11 2213 14|15 16 17 18 13(20 21 22|23 24 25|26 27 28|23 30|31 32
AAAAAEAAEAAAAA A AAAAAAREAAA A A
33 34 35(36 37 38|39 40 41[42 43 44]45 46|47 48 49 50 51|52 53 54|55 56 57|58 53 60|61 62|63 B4|L1 L1
AAAAAARAEAAAIA A uinin]nininlininin)ininiinibii
65 66 67|68 69 70|71 72 73|74 75 76|77 78|79 80 81 82 83|84 85 86|87 88 83[30 91 92|93 94|95 B[N N
Fllvlalelalalalulalnlaiwinil, lslsslslslahalalalalaslsinlnlnlul
Terminal tier 1 Terminal tier 2 Terminal tier 3
1 |[10: Input.0 33 | Sensor voltage 1Lfor channel | 65 | Sensor voltage 1fbr channel
2 [10: Input .1 34 |10:.0t0.3 66 |10:.0t0.3
3 110: Input .2 35 67
4 [10: Input .3 36 68
5 | not used 37 69
6 | not used 38 70
7 | not used 39 71
8 | not used 40 | not used 72 | not used
9 | not used 41 | not used 73 | not used
10 | not used 42 | Sensor voltage 2L1or channel | 74 | Sensor voltage 2fbr channel
11 | not used 23 |10:.410.7 75 |10: .4t0.7
12 | not used 44 76
13 [ 10: Input .4 45 77
14 {10: Input .5 46 78
15 | 10: Input .6 47 79
16 | 10: Input .7 48 80
17 | I1: Input .0 49 | Sensor voltage 3L1or channel | 81 | Sensor voltage 3fbr channel
18 [ 12: Input .1 50 11: .Oto .3 32 11: .0to .3
19 | I11: Input .2 51 83
20 [ 11: Input .3 52 84
21 | not used 53 85
22 | not used 54 86
23 | not used 55 87
24 | not used 56 | not used 88 | not used
25 | not used 57 | not used 89 | not used
26 | not used 58 | Sensor voltage 4L1or channel | 90 | Sensor voltage 4fbr channel
11: .4t0 .7 11: 4t0 .7

ET 200B Distributed I/O Station
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Table 7-14

(6ES7 131-0HF00-0XBO0), continued

Pin Assignment of Terminal Block TB6/AC for ET 200B-16DI-AC

Terminal tier 1

Terminal tier 2

Terminal tier 3

27 | not used 59 | Sensor voltage 4L1or channel | 91 | Sensor voltage 4ffor channel
28 | not used 6o |11:4t0.7 g2 |11:.4t0.7

29 [ I11: Input .4 61 93

30 | I1: Input .5 62 94

31 | I1: Input .6 63 95

32 | I1: Input .7 64 96

- L1 | Voltage supply, internal logic N | Voltage supply, internal logic

L1

Voltage supply, internal logic

Voltage supply, internal logic

Important Note on
Wiring

The following notes are important as regards the wiring of the
ET 200B-16DI-AC:

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02c

If installed in an 230 V AC system, the following must always be con-
nected to the same outer conductor (same phase):

1L1/1N and 2L1/2N (same phase)

— 3L1/3N and 4L1/4N (same phase)

If installed in an 230 V AC system with ambient temperatures in excess
of 40°C only 12 inputs can be used and rated input current must not ex-

ceed 240 V AC.
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Technical Data

The technical data of electronics block ET 200B-16DI-AC is listed in the

tables below.

Technical specifications

Inputs

Baud rates*

Bus protocol

Galvanic isolation to
SINEC L2-DP

Power losses

* at230V

* atl120V

Weight (EB and TB)

Dimensions (EB and TB:
W x H x D)

9.6/19.2/93.75/187.5/500.
1500/3000/6000/
12000 kbaud

PROFIBUS-DP

Yes, 500 V DC to logic,
1500 V AC to connection
terminals

Typ. 6 W
Typ. 4.5W

811 g (29 oz.)

235 x 130 x 60 mm
(9.17 x 5.07 x 2.34 in.)

Diagnostics functions

Voltage monitoring

Bus monitoringSINEC
L2-DP

Status of inputs

Green “RUN” LED
Red “BF” LED

Green LEDs

Supply voltage for internal logic

Supply voltage L1

* Rated value

® Permissible range

* Frequency

® Current consumption
from L1

120/230 V AC
8510264V AC
47 to 63 Hz
Typ. 60 mA

Number of inputs
Galvanic isolation
® |n groups of
Input voltage

* Rated value

* For “0” signal
* For “1” signal

Input current for “1” sig-

nal

e At120V, 60 Hz
* At230V, 50 Hz
Type of input acc. to
IEC 1131

Delay of inputs

Connection of 2-wire
BERO

16

Yes (optocouplers)
4

120/230 V AC
0to40V AC
7910 264 V AC

31to0 16 mA

Typ. 6.5 mA
Typ. 10.5 mA

Type 1

0Oto 25 ms
No

* Permissible quiescent 2 mA

current

Connection of mechanical Yes

switches
Cable length

Max. 600 m (1968 ft)

7-78

* In operation with the IM 308-B, the maximum baud rate

is 1500 kbaud.
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7.3.12 Electronics Block ET 200B-16DO-AC (6ES7 132-0HF00-0XBO0)

Characteristics The ET 200B-16DO-AC electronics block has the following characteristics:
¢ 16 outputs, floating in groups of 4
e OQutput current: 0.5 A
¢ Load voltage: 120/230 V AC
¢ Possible terminal block: TB6/AC

Dimensional Draw- See Figure 7-22 for the precise dimensions.
ing
CIRUN
OF
[l
[l
O
o o ET 200B -600-AC
Oo Oa Oo Oas
0Oy Os 0O Os
I:'l Oz Oe O Oe
O3 Oz O3 Oz
HARAAAAAAAAAARARAAAAAAAAAAAAAAARAAAAAAA[AAAR
——— QO0:AC120/230V 0.5A — — QIACI20/230V 0.5A — $§
o83 11]33-39  augf4z-48 Iy '54 67 0123 3L149-55  4Li|se-64 4> e u é
3 dgad W S okkk dbbe WV WL EmET 4 o
L]

Figure 7-52 Front Elevation: ET 200B-16DO-AC (6ES7 132-0HF00-0XBO0)

ET 200B Distributed I/O Station
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Block Diagram Simplified diagram of the potential for the ET 200B-16DO-AC and TB6/AC:

ET 200B-16DO-AC

Galvanic
PROFIBUS-DP isolation
4—|_Logic !

24V Qo: Qo: Q1 o1:
M24 AlB 0.3 |1L1)4...7 [2L1 |0..3 [3L1]4. .7 |4L1 L1| N
X1 Interface between electronics block and terminal block
I 1
TB6/AC S5VIM | | [Station Suppr
number logi /f'
selection ogic/luse
Conn. Out. 5 ° ° ol wl_ [N
PROFL | supply | ohL [0 2LL | [ NSLLL | 4l L) Fosg
1N 2N 3N 4N
N conductor L® ° °] £ = ||° ° <
“\. Screw for H \_@ |
, grounding Digital 120/230V
PE (see Sec.3.4) outputs AC supply
Figure 7-53 Block Diagram: ET 200B-16DO-AC (6ES7 132-0HF00-0XBO0) and TB6/AC
ET 200B Distributed 1/0 Station
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Pin Assignment The table below shows the pin assignment of the terminal blocks for
ET 200B-16DO-AC. For the sake of clarity, the table also shows the terminal
numbering of the terminal blocks, taking the TB6/AC by way of example.

Table 7-15 Pin Assignment of Terminal Block TB6/AC for ET 200B-16DO-AC
(6ES7 132-0HF00-0XB0)

Terminal numbering TB6/AC
12 3[4 5 6|7 8 9|10 11 12{13 14|15 16 17 18 1920 21 22|23 24 25|26 27 28|23 30|31 32
mininl=isin|slsls=lslalsls=ls AAAAAEAAEAAAAIAAAH
33 34 35|36 37 38|33 40 41]42 43 44(45 46|47 48 49 50 51|52 53 54|55 56 57|58 59 60|61 62|63 64|L1 L1
minlalninin/ninininlslsliniy=lis W (Hﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
65 66 67|68 63 70|71 72 73|74 75 76|77 78|79 80 81 82 83|84 85 86(87 88 89[90 91 92|93 94|95 96 [N N
Flululalalalalalevininiviv.vin. ilelvlalvlalalalalalnlaninininivie;
Terminal tier 1 Terminal tier 2 Terminal tier 3
1 | QO: Output .0 33 | Voltage supplylL1 for channel | 65 | Voltage supplylN for channel
2 | QO: Output .1 34 |Q0:.0to0.3 66 |Q0:.0to.3
3 | QO: Output .2 35 67
4 | QO: Output .3 36 68
5 | not used 37 69
6 | not used 38 70
7 | not used 39 71
8 | not used 40 | not used 72 | not used
9 | not used 41 | not used 73 | not used
10 | not used 42 | Voltage supply2L1 for channel | 74 | Voltage supply2N for channel
11 | not used 43 | Q0:.4t0.7 75 | Q0:.4t0.7
12 | not used 44 76
13 | QO: Output .4 45 77
14 | QO: Output .5 46 78
15 | QO: Output .6 47 79
16 | QO: Output .7 48 80
17 | Q1: Output .0 49 | Voltage supply8L1 for channel | 81 | Voltage supply3N for channel
18 | Q1: Output .1 5o |Q1l:.0to0 .3 g2 |Ql:.0to.3
19 | Q1: Output .2 51 83
20 | Q1: Output .3 52 84
21 | not used 53 85
22 | not used 54 86
23 | not used 55 87
24 | not used 56 | not used 88 | not used
25 | not used 57 | not used 89 | not used
26 | not used 58 | Voltage supplyL1 for channel | 90 [ Voltage supplyN for channel
Ql. 4t0 .7 Q1l: .4t0.7

ET 200B Distributed I/O Station
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Table 7-15 Pin Assignment of Terminal Block TB6/AC for ET 200B-16DO-AC
(6ES7 132-0HF00-0XBO0), continued

Terminal tier 1 Terminal tier 2 Terminal tier 3

27 | not used 59 | \Voltage supplyLl for channel | 91 [ Voltage supplyN for channel
28 | not used 60 |Qli.4to.7 g2 |Qli.4t0.7

29 [ Q1: Output .4 61 93

30 [ Q1: Output .5 62 94

31 [ Q1: Output .6 63 95

32 [ Q1: Output .7 64 96

- L1 | Voltage supply, internal logic N | Voltage supply, internal logic
- L1 | Voltage supply, internal logic N [ Voltage supply, internal logic

Important Note on The following notes are important as regards the wiring of the
Wiring ET 200B-16DO-AC:

e Ifinstalled in an AC 230 V system, the following must always be con-
nected to the same outer conductor (same phase):

— 1L1/IN and 2L1/2N (same phase)
— 3L1/3N and 4L1/4N (same phase)

ET 200B Distributed I/O Station
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Technical Data

The technical data of electronics block ET 200B-16DO-AC is listed in the

tables below.

Technical specifications

Outputs

Baud rates*

Bus protocol

Galvanic isolation to SI-
NEC L2-DP bus

Power losses
Weight (EB and TB)

Dimensions (EB and TB:
W x H x D)

9.6/19.2/93.75/187.5/500.
1500/3000/6000/
12000 kbaud

PROFIBUS-DP

Yes, 500 V DC to logic,
1500 V AC to connection
terminals

Max. 11 W
Approx. 805 g (29 oz)

235 x 130 x 60 mm
(9.17 x 5.07 x 2.34 in.)

Diagnostics functions

Voltage monitoring

Bus monitoring
SINEC L2-DP

Group diagnostics for
short-circuit, load voltage
failure

Load voltage monitoring
Status of outputs

Green “RUN" LED
Red “BF” LED

No

No
Green LEDs

Supply voltage for internal logic

Supply voltage L1

* Rated value

* Permissible range

* Frequency

® Current consumption
from L1

120/230 V AC
8510 264 V AC
47 to 63 Hz
Typ. 150 mA

* Inoperation with the IM 308-B, the maximum baud rg

is 1500 kbaud.

ET 200B Distributed 1/0 Station
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Number of outputs

Galvanic isolation
® |n groups of
* Signal voltage

Output voltage

* For “1” signal
(=50 mA)

* For “1” signal
(=50 mA)

Output current

* For “0” signal

Delay of outputs

Short-circuit protection

Switching frequency
* Resistive load

® Inductive load

e Lamp load

Load current per output in
preferred mounting
position
e 0°Cto40<C

(32° Fto 104° F)
* 40°Cto60 C

(32° Fto 140° F)
Load current per output in
other mounting positions
e 0°Cto40<C

(32° Fto 104° F)
Lamp load
Size of motor starter

Barallel connection of 2
outputs

Setting a digital input
Cable length

16

Yes (optocouplers)
4
79t0 264 V AC

Max. L1 -1.5V

Max. L1 -8.5V

Max. 1.3 mA
Max. 20 ms

No

10 Hz
0.5 Hz
1Hz

05A

0.35A

0.35A

Max. 25 W
Max. size 3 acc. to NEMA
Possible

(though not in order to
increase power)

Possible
Max. 600 m (1968 ft)
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7.3.13 Electronics Block ET 200B-16RO-AC (6ES7 132-O0HHO00-0XBO0)

Characteristics The ET 200B-16RO-AC electronics block has the following characteristics:
¢ 16 relay outputs, floating in groups of 1

e Load voltage: 120V AC
24 ...150Vv DC

e OQutput current: 4A for outputs 0.0, 0.7, 1.0 and 1.7
12 A for outputs 0.1 to 0.6 and 1.1 to 1.6

e Suitable for AC/DC solenoid valves, switches, motor starters, small-
power motors, motors and lamps.

e Possible terminal block: TB6/AC

Dimensional Draw- See Figure 7-22 for the precise dimensions.
ing
CJRUN
[mp:iy
|
|
O
o o ET 200B -16ro-AC
Oo O Oo O
E:_l (=) Os [ I} Os
() Oe Oa2 O
O3 Oz O3 Oz
HHAAAAAAAAAAAARAARAAARRAARAAAAAAAAAAAAA8AHA
qoReLaY AC 1207230V leRELAY AC 120/230V %8
/U_l 3 f:." Sg _\ /_l 3Dt 24.. lSlJV _\ ‘ g
I T T r ey ey y) ﬁ;ﬁ%@ﬁ L0404L & |

Figure 7-54 Front Elevation: ET 200B-16RO-AC (6ES7 132-0HH00-0XB0)

ET 200B Distributed I/O Station
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Block Diagram Simplified diagram of the potential for the ET 200B-16RO-AC and TB6/DC:

ET 200B-16RO-AC
Galvanic
PROFIBUS-DP isolation 120/
- 30
Logic |
A 5V
120/
30—
24V
24V.
M24 AB L1 N
X1 Interface between electronics block and terminal block
I 1
TB6/AC SVIM | |[station Suppr.
number logic/fuse
selection
Conn. Contact [ © oo o] [o / oo o L]J\ N
PROFI- o of|o o o o|o o o e
BUS-DP N con- | o ) o|o o o
%\ ductor ~ |
</ Screw for ground- Relay Q& 120/230V
PE ing (see Sec. 3.4) outputs AC supply

Figure 7-55 Block Diagram: ET 200B-16RO-AC (6ES7 132-0HHO00-0XBO0) and TB6/AC

ET 200B Distributed 1/0 Station
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Pin Assignment The table below shows the pin assignment of the terminal blocks for
ET 200B-16RO-AC. For the sake of clarity, the table also shows the terminal
numbering of the terminal blocks, taking the TB6/AC by way of example.

Table 7-16 Pin Assignment of Terminal Block TB6/AC for ET 200B-16RO-AC
(6ES7 132-0HH00-0XB0)

Terminal numbering TB6/AC
I 2 3[4 5 6|7 8 9[10 11 2213 14|15 16 17 18 13(20 21 22|23 24 25|26 27 28|23 30|31 32
AAAAAARAAAAAAASIAR minlnlnizln/slslalsininininlEln
33 34 35(36 37 38|39 40 41[42 43 44]45 46|47 48 49 50 51|52 53 54|55 56 57|58 53 60|61 62|63 B4|L1 L1
nininininin/nislalninisinlslinle uininininislnislnlniniainiyinlsisle
65 66 67|68 69 70|71 72 73|74 75 76|77 78|79 80 81 82 83|84 85 86|87 88 83[30 91 92|93 94|95 B[N N
Fllvlalelalalalulalnlaiwinil, lslsslslslahalalalalaslsinlnlnlul
Terminal tier 1 Terminal tier 2 Terminal tier 3
1 | QO: Connection 0/1 33 | QO: Connection 0/0 65 | not used
2 [ QO: Connection 1/0 34 66 | not used
3 | QO: Connection 1/1 35 67 | not used
4 | QO: Connection 2/0 36 68 | not used
5 | QO: Connection 2/1 37 69 | not used
6 | QO: Connection 3/0 38 70 | not used
7 | QO: Connection 3/1 39 71 | not used
8 [ not used 40 | not used 71 | notused
9 | not used 41 | not used 73 | not used
10 | QO: Connection 4/1 42 | QO: Connection 7/0 74 | not used
11 | QO: Connection 4/0 43 75 | not used
12 | QO: Connection 5/1 44 76 | not used
13 | QO: Connection 5/0 45 77 | not used
14 | QO: Connection 6/1 46 78 | not used
15 | QO: Connection 6/0 47 79 | not used
16 | QO: Connection 7/1 48 80 | not used
17 | Q1: Connection 0/0 49 | Q1: Connection 0/0 81 | not used
18 | Q1: Connection 1/0 50 82 | not used
19 | Q1: Connection 1/1 51 83 | not used
20 [ Q1: Connection 2/0 52 84 | not used
21 [ Q1: Connection 2/1 53 85 | not used
22 [ Q1: Connection 3/0 54 86 | not used
23 | Q1: Connection 3/1 55 87 | not used
24 | not used 56 | not used 88 | not used
25 | not used 57 | not used 89 | not used
26 | Q1: Connection 4/1 58 | Q1: Connection 7/0 90 | not used

ET 200B Distributed I/O Station
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Table 7-16

(6ES7 132-0HHO00-0XBO0), continued

Pin Assignment of Terminal Block TB6/AC for ET 200B-16RO-AC

Terminal tier 1

Terminal tier 2

Terminal tier 3

27 | Q1: Connection 4/0 59 | Q1: Connection 7/0 91 | not used
28 | Q1: Connection 5/1 60 92 | not used
29 | Q1: Connection 5/0 61 93 | not used
30 | Q1: Connection 6/1 62 94 | not used
31 | Q1: Connection 6/0 63 95 | not used
32 | Q1: Connection 7/1 64 96 | not used
- L1 | Voltage supply, internal logic N | Voltage supply, internal logic
- L1 | Voltage supply, internal logic N [ Voltage supply, internal logic

Important Note on
Wiring

The following notes are important as regards the wiring of the

ET 200B-16RO-AC:

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c

Protect the module against inductive voltage surges at the relay contacts.
Suitable surge protectors are RC elements or varistors connected across
the relay contact or across the load. The size and ratings of the protective
elements must be dimensioned to suit the size and type of load.

\oltage surge protectors of this kind extend the service life of the relay
contacts.
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Technical Data

The technical data of electronics block ET 200B-16RO-AC is listed in the

tables below.

Technical specifications

Relay outputs

Baud rates*

Bus protocol

Galvanic isolation to Sl-
NEC L2-DP bus

Power losses
Weight (EB and TB)

Dimensions
(EB and TB: W x H x D)

9.6/19.2/93.75/187.5/500.
1500/3000/6000/
12000 kbaud

PROFIBUS-DP

Yes, 500 V DC to logic,
1500 V AC to connection
terminals

20W
814 g (29 02)

235 x 130 x 60 mm
(9.17 x 5.09 x 2.34 in.)

Diagnostics functions

Voltage monitoring

Bus monitoring SINEC
L2-DP

Group diagnostics for
short-circuit, load voltage
failure

Load voltage monitoring
Status of outputs

Green “RUN” LED
Red “BF” LED

No

No
Green LEDs

Supply voltage for internal logic

Supply voltage L1

* Rated value

* Permissible range

* Frequency

® Current consumption
from L1

120/230 V AC
8510264V AC
47 to 63 Hz
Typ. 210 mA

* Inoperation with the IM 308-B, the maximum baud rg

is 1500 kbaud.

7-88

Number of outputs
* High current
* Low current

Galvanic isolation

® In groups of
Short-circuit protection
Relay type

Output voltage
* Rated value

* Permissible range

Continuous currenty

Switching capacity of con-

tacts

* High current points
Resistive load

24V DC/120 V AC
120 v DC
Inductive load
24V DC/120 V AC
120 v DC

* Low current points
Resistive and
inductive loads

24V DC/120 V AC

e 120V DC

Switching cycles of con-
tacts acc. to VDE 0660,
Part 200

e DC-11

* AC-15

Switching frequency

® Resistive load
® |nductive load

Cable length
Setting a digital input

4(0.0,0.7,1.0and 1.7)
12 (0.1t0 0.6, 1.1 t0 1.6)

Yes (relays)
1

No
Takamisawa NY 24 W-K

2410150V DC
120V AC

0,1to 150 V DC
7910 150 V AC

Max. 4 A
(for high current points)

Max. 2 A
(for low current points)

Oto40 T 60°C
(32to0 104 °F) (140 F)
4 A 2A
0.2A 0.2A
2A 2A
0.2A 0.2A
Oto40 T 60°C
(3210 104 °F) (140 F)
2A 1A
0.2A 0.2A
>100 x 1®

>300 x 1¢

Max. 10 Hz

Max. 2 Hz

Max. 600 m (1968 ft.)
Possible

ET

200B Distributed I/O Station
EWA 4NEB 812 6089-02c




Digital Modules

7.3.14 Electronics Block ET 200B-8DI/8RO-AC (6ES7 133-0HHO00-0XBO0)

Characteristics The ET 200B-8DI/8RO-AC electronics block has the following characteris-
tics:

8 inputs, floating in groups of 4
8 relay outputs, floating in groups of 1
Input voltage: 120/230 V AC

Inputs suitable for switches and 2-wire proximity switches acc. to IEC
1131, type 1

8 relay outputs, floating in groups of 1

Output load voltage: 120V AC
4..150VvVDC

Output current: 4 A for outputs 0.0 and 0.7
2 A for outputs 0.1 to 0.6

Outputs suitable for AC/DC solenoid valves, switches, motor starters,
small-power motors, motors and lamps.

Possible terminal block: TB6/AC

Dimensional Draw- See Figure 7-22 for the precise dimensions.

ing

ET 200B-spisro-Ac

I0 Q0
Oo Cl4 [} Og4
[m P Os Ou Os
Oe Oe O2 O
O3 =y O3 (=]

ARAARAAAAARAAAAAAAAAARARAAAAAAAAAARARARA

/— 10:AC120/230V —\ /— QO:RELA

DC V
0 A 2 4
h Iz I3 I4 Wles-n - aN|74-80 I|3 Iu hs |l6 (‘?‘
é 33)aalss s uil37-30  euilae-aa Jus Jas a7 Jes !T;a 19%{31 2 o3 26%27 9:0 Bl
195

B
y A€ 1207230V 5

133-0HH00-0XBO

Figure 7-56 Front Elevation: ET 200B-8DI/8RO-AC (6ES7 133-0HH00-0XB0)
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Block Diagram Simplified diagram of the potential for the ET 200B-8DI/8RO-AC and
TB6/DC:

ET 200B-8Dl/ 120
8RO-AC 30
Galvanic 24 VY|
isolation
PROFIBUS IgP =D RxD 120
Logic | ' 3 ]
5V W
24V lo:
M24 AlB 0..3 L1 [N
X1 Interface between electronics block and terminal block
I 1
5VM ;

TB6/AC Station Suppr.
number "
selection logic/fuse

IN| [1L1 2N||2L1
Conn. ) o o| [o oo o L]J\ N
EBgFII;-P Volt. sens| S| o olo o o Do
N cond/ ¢ o o o o o
\ Screw for grounded | ~ |
7 configuration E Digital Relay 120/230 V
PE (see Section 3.4) inputs outputs AC supply

Figure 7-57 Block Diagram: ET 200B-8DI/8RO-AC (6ES7 133-0HH00-0XB0) and TB6/AC
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Pin Assignment

The table below shows the pin assignment of the terminal blocks for
ET 200B-8DI/8RO-AC. For the sake of clarity, the table also shows the ter-
minal numbering of the terminal blocks, taking the TB6/AC by way of exam-

ple.

Table 7-17 Pin Assignment of Terminal Block TB6/AC for ET 200B-8DI/8RO-AC
(6ES7 133-0HHO00-0XBO0)
Terminal numbering TB6/AC
12 3|4 5 6(7 8 9|10 1 2(13 4[5 1 17 18 19|20 21 22|23 24 25|26 27 28|23 30|3I 32
mininl=isin|slsls=lslalsls=ls AAAAAEAAEAAAAIAAAH
33 34 35(36 37 38(39 40 4142 43 44[45 46|47 48 49 50 51|52 53 54|55 56 57|58 53 60| 61 62|63 64[L1 LI
minlalninin/ninininlslsliniy=lis W (Hﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
65 66 67|68 63 70|71 72 73|74 75 76|77 78|73 80 81 82 83|84 85 86(87 88 89|90 91 92|93 94[95 6N N
ululelvivivululuviv v luiuly; lalelviviviuivlviviviviuluintv iy
Terminal tier 1 Terminal tier 2 Terminal tier 3
1 |10: Input.0 33 | Sensor voltage 1Lfor channel | 65 | Sensor voltage 1Kbr channel
2 [10: Input .1 34 [10:.0t0.3 66 |10:.0t0.3
3 [10: Input .2 35 67
4 |10: Input .3 36 68
5 | not used 37 69
6 | not used 38 70
7 | not used 39 71
8 | not used 40 | not used 72 | not used
9 | not used 41 | not used 73 | not used
10 | not used 42 | Sensor voltage 2Lfor channel | 74 | Sensor voltage 2lfor channel
11 | not used a3 |10:.410.7 75 |10:.410.7
12 | not used 44 76
13 | 10: Input .4 45 77
14 | 10: Input .5 46 78
15 | 10: Input .6 47 79
16 | 10: Input .7 48 80
17 | QO: Output 0/1 49 | QO: Output 0/0 81 | not used
18 | QO: Output 1/0 50 82 | not used
19 | QO: Output 1/1 51 83 | not used
20 | QO: Output 2/0 52 84 | not used
21 | QO: Output 2/1 53 85 | not used
22 | QO: Output 3/0 54 86 | not used
23 | QO: Output 3/1 55 87 | not used
24 | not used 56 | not used 88 | not used
25 | not used 57 | not used 89 | not used

ET 200B Distributed 1/0 Station
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Table 7-17

Pin Assignment of Terminal Block TB6/AC for ET 200B-8DI/8RO-AC

(6ES7 133-0HHO00-0XBO0), continued

Terminal tier 1 Terminal tier 2 Terminal tier 3
26 | QO: Output 4/1 58 | QO: Output 7/0 90 | not used
27 | QO: Output 4/0 59 91 | not used
28 | QO: Output 5/1 60 92 | not used
29 | QO: Output 5/0 61 93 | not used
30 | QO: Output 6/1 62 94 | not used
31 | QO: Output 6/0 63 95 | not used
32 | QO: Output 7/1 64 96 | not used
- L1 | Voltage supply, internal logic N [ Voltage supply, internal logic
- L1 | Voltage supply, internal logic N [ Voltage supply, internal logic

Important Note on
Wiring

7-92

The following notes are important as regards the wiring of the
ET 200B-8DI/8RO-AC:

If installed in an 230 V AC system with ambient temperatures in excess
of 40°C only 6 inputs can be used and rated input current must not ex-
ceed AC 240 V.

If installed in an 230 V AC system, the following must always be con-
nected to the same outer conductor (same phase):

— 1L1/IN and 2L1/2N (same phase)
— 3L1/3N and 4L1/4N (same phase)

Protect the module against inductive voltage surges at the relay contacts.
Suitable surge protectors are RC elements or varistors connected across
the relay contact or across the load. The size and ratings of the protective
elements must be dimensioned to suit the size and type of load.

\oltage surge protectors of this kind extend the service life of the relay
contacts.

ET 200B Distributed 1/0 Station
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Technical Data

The technical data of electronics block ET 200B-8DI/8RO-AC is listed in the

tables below.

Technical specifications

Inputs

Baud rates*

Bus protocol

Galvanic isolation to SI-
NEC L2-DP bus

Power losses
Weight (EB and TB)

Dimensions (EB and TB:
W x H x D)

9.6/19.2/93.75/187.5/500.
1500/3000/6000/
12000 kbaud

PROFIBUS-DP

Yes, 500 V DC to logic,
1500 V AC to connection
terminals

13 W
811 g (29 0z)

235 x 130 x 60 mm
(9.17 x5.07 x 2.34 in.)

Diagnostics functions

\oltage monitoring

Bus monitoring SINEC
L2-DP

Group diagnostics for
short-circuit, load voltage
failure

Load voltage monitoring
Status of outputs

Green LED “RUN"
Red LED “BF”

No

No
Green LEDs

Supply voltage for internal logic

Number of inputs

Galvanic isolation
® |n groups of

Input voltage

* Rated value

* For “0” signal

* For “1” signal

Input current for “1” sig-
nal

* at120, 60 Hz

* at230V,50Hz

Type of input acc. to
IEC 1131

Delay of inputs

Connection of 2-wire
BERO

8

Yes (optocouplers)
4

120/230 V AC
0to40V AC
7910 264 V AC

31016 mA

Typ. 6.5 mA
Typ. 10.5 mA

Type 1

Oto 25 ms
No

* Permissible quiescent 2 mA

current

Connection of mechanical Yes

switches

Cable length of sensors
Cable length

Max. 600 m (1968 ft.)

Supply voltage L1

¢ Rated value

* Permissible range

* Frequency

® Current consumption
from L1

120/230 V AC,
85t0 264 V AC
47 to 63 Hz
Typ. 165 mA

Relay outputs

* Inoperation with the IM 308-B, the maximum baud rg

is 1500 kbaud.

ET 200B Distributed 1/0 Station
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Number of outputs
* High current
* Low current

Galvanic isolation

® In groups of
hort-circuit protection
Relay type

Output voltage
* Rated value

* Permissible range

Continuous current,

2(0.0,0.7)
6 (0.1 to 0.6)

Yes (relays)
1

No
Takamisawa NY 24W-K

2410150V DC
120V AC

0.1to 150V DC
7910 150 V AC

Max. 4 A
(for high current points)
Max. 2 A
(for low current points)
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Relay outputs, continued

Switching capacity of con-
tacts
* High current points

Resistive load

0t0 40 T
(32 to 104 °F)

24V DC/

120/230 V AC 4 A
120 v DC 0.2A
Inductive load

24 V DC/

120/230 V AC 2A
120 v DC 0.2A

* Low current points

Resistive and inductive

loads 0to 40°C
(32to 104 °F)
24V DC/
120/230 V AC 2A
120v DC 0.2A
Switching cycles of con-
tacts acc. to VDE 0660,
Part 200
e DC-11 > 100 x 16
* AC-15 > 300 x 16
Switching frequency
* Resistive load Max. 10 Hz
® Inductive load Max. 2 Hz

Cable length
Setting a digital input

60°C
(140 F)

2A
0.2A

2A
0.2A

60°C
(140 F)

1A
0.2A

Max. 600 m (1968 ft.)

Possible
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Introduction

In this Chapter

There are a number of analog modules for connecting measured-value sen-
sors and loads/actuators.

This chapter contains the technical data for the analog modules.
The technical data for each analog module is accompanied by
¢ (details of the measured-value sensors and loads that can be connected,

¢ information on analog-value display for operation with SIMATIC S5 and
S7,

¢ alist of permissible address IDs, and

¢ the parameters of the analog modules.

In Section you will find on Page
8.1 Analog modules 8-2
8.2 Terminal block TB8 (6ES7 193-0CD40-0XA0) 8-3
8.3 Terminal block TB8 and bus connector 8-4
8.4 Electronics block ET 200B-4/8Al 8-5

(6ES7 134-0KHO1-0XBO)

8.5 Electronics block ET 200B-4Al (6ES7 134-0HF01-0XB() 8-51

8.6 Electronics block ET 200B-4A0 (6ES7 135-0HF01-0XB0) 8-76

ET 200B Distributed 1/0 Station
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8.1 Analog Modules

Introduction

List of Electronics
Blocks

List of Terminal
Blocks

8-2

The tables below give an overview of the ET 200B analog modules.

The following types of electronics block are available:

Table 8-1 Analog Electronics Blocks of ET 200B

Electronics block

Description

ET 200B-4/8Al

8 analog differential inputsr

8 x thermocouples, 4 xesistance measurementx4resis-

tance thermometer (PT 100, Ni 100) (measuring principle:
grating)

ET 200B-4Al 4 analog differential inputs
(measuring principle: successive approximation)

ET 200B-4A0 4 analog outputs

A single terminal block is available for all analog electronics blocks:

Table 8-2 Analog Terminal Block of ET 200B

Terminal block

Description

TB8

4/8-channel, spring-latch terminals

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02¢c
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8.2 Terminal Block TB8 (6ES7 193-0CD40-0XA0)

Dimensional Draw- Dimensional drawing: terminal block TB8 (spring-latch terminals)
ing, TB8

©
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N
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Figure 8-1 Dimensional Drawing: Terminal Block TB8 (Spring-Latch Terminals)

Terminal Number- Figure 8-2 is an enlargement of the terminal numbering printed on the TB8
ing (spring-latch terminals).
vK w0 vl v?2 v3 .
Sac || o2 oA 80 ~an|| __—— Coding plug
4 2| |4 4 4 > 4 2| 4 g
Hw Je” Je” Jv® Jw
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(] CNCT T COe) (CNCT IO
0 oo 0|0 0|0 0|0 g|oio
CJ |- | — |- | — |- — | — C I JT
K- 0.110.2 11(1.2 2.112.2 3.113.2 Ma [ M M
I N O [ [

Figure 8-2 Terminal Numbering: Terminal Block TB8 (Spring-Latch Terminals)

ET 200B Distributed I/O Station
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8.3 Terminal Block TB8 and Bus Connector

Dimensional Draw- Figure 8-3 contains the dimensional drawings (side elevation) of the terminal
ing block TB8 with electronics block installed and two different bus connectors.

62 62
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Oo00o0oooooood
O0o00o0oooooood

6ES7 972-0BA10-0XBO 6ES7 972-0BB10-0XB0O

SIEMENS SIEMENS

1] 1]
LI L
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Figure 8-3 Dimensional Drawing: Side Elevation with Bus Connectors (6ES7 972-0BA10-0XA0 and
6ES7 972-0BB10-0XA0)
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Analog Modules

8.4 Electronics Block ET 200B-4/8Al (6ES7 134-0KH01-0XBO0)

Characteristics The ET 200B-4/8Al electronics block has the following characteristics:

e 8inputs in 4 channel groups,
galvanically isolated from voltage supply to the internal logic

¢ Transducers supported:
— Thermocouples: types E, J, K, L, N, T, U
— Resistance thermometers: Pt 100, Ni 100
— Resistors: 482, 150 Q, 300 Q, 600 Q

— \oltage sensorst 80 mV, £ 250 mV, + 500 mV, &+ 1000 mV (2-wire
connection)

¢ Measuring principle: integrating
* Integration times: 2.5 ms, 16.7 ms, 20 ms, 100 ms
e Supply voltage: 24 V DC

* Measured-value range selection via COM ET 200 or STEP 7 or directly
via parameterization telegram (see Chapter 4)

Dimensional Draw- Dimensional drawing of the ET 200B-4/8Al:
ing
51.5
160 436
0 oooo
o J:J ooog
Ooia - good
: < e
w ~
ET 200B-4/8a1 2 Eagg :
— | oood| o
0 ] 2 3 © 0oooog
H ® 0ooog
T— 0ooog
oooo
F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F|F| i oooo
it
" @
g K+, _;A xaxwxzmMAxaxwxzx4x3xwx2x4MA @
2 C§ LL#'LT UL#JU W TM 134-0KH 01 oéti; L
18.9 8| |6.6 [11.2]

Figure 8-4 Dimensional Drawing: ET 200B-4/8Al (6ES7 134-0KH01-0XBO0)
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Terminal Number-

ing

List of Subsec-
tions

8-6

Figure 8-5 is an enlargement of the terminal numbering printed on the
ET 200B-4/8Al.
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Figure 8-5 Connection Diagram: ET 200B-4/8Al (6ES7 134-0KH01-0XBO0)

The following aspects of the ET 200B-4/8Al are described below:

In Section you will find on Page
8.4.1 Connecting transducers 8-7
8.4.2 Configuration options 8-20
8.4.3 Setting the operating mode 8-23
8.4.4 Analog-value representation, operation with SIMATIC S5 8-26
8.4.5 Analog-value representation, operation with SIMATIC §7 8-39
8.4.6 Schematic circuit diagram, terminal assignment and teghni8-47

cal data
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8.4.1 Connecting Transducers

Possible Connec-
tions

Channel Group

Input Circuit

Floating-Ground
Measurement

You can connect the following to the ET 200B-4/8Al electronics block:
¢ Up to 8 thermocouples with compensating box

e Up to 4 resistance thermometers in 2-wire or 4-wire connection

e Up to 4 resistors in 2-wire or 4-wire connection

¢ Up to 8 voltage sensors (2-wire connection)

Mixed configurations with different types of sensor are possible.

A channel group consists of two channels set with the parameterization soft-
ware COM ET 200 or STEP 7 (diagnostics enable, measurement type, mea-
suring range, etc.) and with the coding plug on the TB8 (input circuit).

The settings of a channel group apply to all the channels in the group in ques-
tion.

There are two ways of measuring analog signals from thermocouples, resis-
tance thermometers, resistors and voltage transducers:

¢ Floating-ground measurement
e Ground-referenced measurement

You set the input circuit for floating-ground or ground-referenced measure-
ment by means of the coding plugs on the TB8 (one coding plug per channel

group)

In the case of floating-ground measurement (differential measurement), each
signal line has its own signal reference conductor.

Differential measurement is required in the following cases:
¢ If the sensors are connected to different potentials and

¢ If the different signal sources are physically apart.

Note

The maximum permissible common mode voltageyYof the differential
inputs to analog ground (M) is £ 1V.

The maximum permissible voltage difference betwegnakd PE must not
exceed 75V DC/60 V AC.

Avoid ground loops!

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02c
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Ground-
Referenced Mea-
surement

Connecting Ther-
mocouples with
Compensating
Boxes

Valid Compensat-
ing Boxes

8-8

In the case of ground-referenced measurement, all signal reference conduc-
tors in the TB8 are connected to a common reference point (analog ground

Ma).

To avoid ground loops, galvanically isolated and ungrounded signal sources
(thermocouples, Pt 100, voltage sources) are required.

Note

Connect M, to PE @—A ) to enhance noise immunity in the case of ground-
referenced measurement.

The ET 200B-4/8Al does not have an internal compensating box. The influ-
ence of temperature on the reference junction can be countered with a com-
pensating box.

Please note the following rules when connecting a compensating box:

¢ In a configuration with external compensation you need only one com-
pensating box for all the thermocouples of a single type (E, J, K, L, N, T,
U) in a module.

Connect the compensating box to terminals K+ and K- (see for example
Figure 8-6).

¢ In a configuration with external compensation you can connect a maxi-
mum of 4 different thermocouples (a different type of thermocouple for
each channel group) if you use a separate compensating box for each con-
nection.

In this case the unused K+ and K- terminals must be connecteg.to M
(see Figure 8-7)

¢ In a configuration with external compensation and one compensating box
per channel the same thermocouple type must be used per channel group.

¢ The compensating box requires a floating power supply. The power sup-
ply unit of the compensating box must have a grounded braided shield.

Figures 8-5 to 8-8 illustrate the connection options for thermocouples. A
maximum of 8thermocouples can be connected.

We recommend the following compensating boxes for connection to the
ET 200B-4/8Al:

e Compensating box type U with current stabilizer.

¢ Reference junction with built-in power supply unit.

ET 200B Distributed 1/0 Station
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Order Numbers

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c

The order numbers of the compensating boxes and the associated components

can be found in the tables below.

Table 8-3

Compensating Box Type U with Current Stabilizer.

Accessories

Weight

Order Number

Type U compensating box
Reference temp. 20C (68°F)— 0 mV
0°C (32°F)— 0 mV

0.22 kg (7.7 0z.)
0.22 kg (7.7 0z.)

C70153-A502-A1
C70153-A502-A5

Insert for type U compensating box
(as spare part and for installation in dig
tribution boxes or similar)

Reference temp. 20C (68°F)— 0 mV | 0.09 kg (3.15 0z.)] C70153-A502-B7
0°C (32°F)—= 0 mV | 0.09 kg (3.15 0z.)) C70153-A502-B9

Current stabilizer for feeding a com-
pensating box for thermocouple Fe/Cy
Ni, Ni Cr/Ni

Reference temp. 20C (68°F)— 0 mV | 0.25 kg (8.75 0z.)
0°C (32°F)—= 0 mV | 0.25 kg (8.75 0z.)

M55232-Al
M55232-A2

Table 8-4

Reference Junction with Built-in Power Supply Unit

Accessories

Order Number

Reference junction with built-in power supply
unit for busbar installation

Auxiliary energy 220V AC
110 V AC
24V AC

24V DC

Connection to thermocouple Fe-CuNi Type
Fe/Cu Ni Type J
Ni Cr/Ni  Type K
Cu-CuNi Type U
Cu/CuNi Type T

Reference temperature °a
20°C

—

M72166-0000000

U Ad

Bl
B2
B3
B4

~NOoO WN B

00
20
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On the Following
Pages

Rules

8-10

The following pages contain a connection example for every connection pos-
sibility and measuring principle. Please note the following rules.

Please note the following rules when connecting measured-value sensors to
the ET 200B-4/8Al:

The permissible potential difference at the differential input<{x.2.2 or
X.3 < x.4, x =0 to 3) must not exceed V.

The maximum permissible common mode voltageyVbetween the
differential inputs (X.2> x.2, x.3<= x.4, x = 0 to 3) and analog ground
Mpis+1 V.

The maximum permissible isolation voltage between analog grougyl (M
and PE &) or between the reference potential of the supply voltage (M)
is 75V DC/60 V AC.

You must short-circuit the connection terminals of unused voltage inputs
and connect them to M

If the coding plug is in the C position, the connection {©QiMnot re-
quired (already jumpered internally).

If you connect only one voltage sensor (2-wire connection) to one chan-
nel, you must also short-circuit the remaining free differential input of the
channel group and connect it tgaM

If the coding plug is in the C position, the connection {©iMnot re-
quired (already jumpered internally).

If you connect a compensating box, you must short-circuit terminals “K+”
and “K-". For this purpose, set the coding plug to the “C” position.

Note

Please note the explanation of shielding of analog lines in
Sections 3.1 and 3.5.

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c



Analog Modules

Floating-Ground The figure below illustrates the connection of thermocouples of the same
Measurement type withone compensating box for the entire module (floating-ground
measurement):

X.3x.1 X.2 X.4 M_A

I v v v L
:ﬁ@,—‘ LA LA LA
v v v
K+ 0304 [1.314 ( { M L+ L+
O Oo|o Oo|o|a
K+ O Ma K-| r]o.10.2) [1.11.2 < 4 MAM [M ’
O Oo|o o|o Oo|o|g
é@ [
K—
/_____'_______}_ghi_eld
[N S A R I N
A + 24V
. [Comp. L oL : )
' [box : Thermal link
V4 V4
. Uom=zx1Vv Max.
= ~| 75 v DC/
B Max. 75 V DC/60 V AC 60 V. AC
|
PE MA Mexternal

Figure 8-6 Connection of Thermocouples with one Compensating Box (Floating-
Ground Measurement)

Note

The maximum permissible common mode voltagey\< + 1V) must not
be exceeded at any of the differential inputs with referenceato M

ET 200B Distributed I/O Station
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Floating-Ground The figure below illustrates the connection of thermocouples of different
Measurement types with onecompensating box per channel (floating-ground measure-
ment):

x.3x.1 X.2 X.4 Mp
r o v v v L
AC AA AA
v v v
K+ o304 [1.31.4 ( { Ml L+[L+
] oo oo glo|o
K+ Ma K-| o402 [1.11.7 < 4 MaAM [M ’
O 0olo [m] glo|og
é@ [
K—
C T[T [ Stiew
| N IS IR R S
FIA + 24V
Comp. Comp. )
box box Thermal link
. Ucm =+1V Max.
o ~ |75 v DC/
B Max. 75V DC/60 V AC 60 VAC
|
PE Ma Mexternal
Figure 8-7 Connection of Thermocouples with one Compensating Box per Channel
(Floating-Ground Measurement)
Note
The maximum permissible common mode voltagey\< + 1V) must not
be exceeded at any of the differential inputs with referenceato M
ET 200B Distributed 1/O Station
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Ground-
Referenced Mea-
surement

The figure below illustrates the connection of thermocouples of the same
type withone compensating box for the entire module (ground-referenced

measurement):
v v v L
AD AcC AcC
v v v
K+ 0304 [1.31.4 ( { ML+ L+
O olo olo|o
K—| []0.10.2Y [1.1]1.2 < J MAM [M ’
m olo olo olo|o
é@ [
AT T T T T §hi_elgI
NG A U IS P S
R A N A IR PR A ,Cl; + 24V
. [Comp. ) . : )
' |box » Thermal link
\V4 \V4
Max.
75V DC/
Max. 75 V DC/60 V AC 60 V AC
N o o
PE Ma Mexternal

Figure 8-8 Connection of Thermocouples with one Compensating Box

(Ground-Referenced Measurement)

ET 200B Distributed 1/0 Station
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Connection of
Resistance Ther-
mometers/
Resistors (2-Wire
Connection)

Floating-Ground
Measurement

8-14

If resistance thermometers or resistors are connected, resistance can be mea-
sured by means of a 2-wire connection.

The resistance thermometer/resistor receives a constant current supply via
terminals x.1 and x.2. Voltage drops on the measuring lines may falsify the
results. This type of measurement is useful if the measuring lines are short
and thick or when the requirements for measuring accuracy are low.

Figures 8-9 and 8-10 show the two methods of connecting resistance ther-
mometers and resistors in a 2-wire connection, taking a Pt 100 by way of
example. A maximum of 4 resistance thermometers (Pt 100, Ni 100) or resis-
tors can be connected.

The connection of resistance thermometers (Pt 100) with 2-wire connections
(floating-ground measurement) is shown below:

v v v
icl | iB iB o
v v v
1.31.4 ( { Ma L+ L+
Oo|o Oo|jo|a
1.1 1.2 ( J MaAM [M
olg olo|o ’
[ y [
—T1"\_ Shield
N B

=
FI% + 24V

ot

Pt 100 Pt 100!

' Vom=+1V [ Max.
- ™| 75 v DC/
Max. 75 V DC/60 V AC 60 V AC

PE Ma

Mexternal

Figure 8-9 Connection of Resistance Thermometers (Pt 100) with 2-Wire Connections
(Floating-Ground Measurement)

Note

The maximum permissible common mode voltagey\= =+ 1V) must not
be exceeded at any of the differential inputs with referenceato M

ET 200B Distributed 1/0 Station
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Ground- In the case of ground-referenced measurement, you must connect terminal
Referenced Mea- x.4 externally with analog ground (.
surement

The connection of resistance thermometers (Pt 100) with 2-wire connections
(ground-referenced measurement) is shown below:

v v v
Ly icl | 5B i
<l = <l = <l =
v v v
K+ 0.30.4 1.31.4 MA L+|L+
O o|o mi =} my =
K-| [o.d0.2 [1.1]1.2 < ; MAMM ’
a gia pia g
i @ [ _
Ext. connection
— \__ Shield
L ] + 24V
Pt 100 Pt 100
Max.
75V DC/
Max. 75V DC/60 V AC 60 V AC
|
PE MA Mexternal

Figure 8-10 Connection of Resistance Thermometers (Pt 100) with 2-Wire Connections
(Ground-Referenced Measurement) 8
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Connection of Re-

sistance Thermom-
eters (4-Wire Con-

nection)

Floating-Ground
Measurement

x.3x.1 X.2X.4Ma

8-16

If resistance thermometers or resistors are connected, resistance can be mea-
sured by means of a 4-wire connection.

A constant current Ic is fed to the resistance thermometer via terminals x.1
and x.2. The voltage generated at the resistance thermometer is measured via
x.3/x.4. This means that voltage drops on the “constant current lines” do not
corrupt the result of the measurement. The measurement inputs have a high
resistance so that only a negligible voltage drop occurs on the measuring
lines.

Figures 8-11 and 8-12 show the two methods of connecting resistance ther-
mometers and resistors in a 4-wire connection, taking a Pt 100 by way of
example.

The connection of resistance thermometers (Pt 100) with 4-wire connections
(floating-ground measurement) is shown below:

v v v L
bc| | A A TB8
< = < = < =
v v v
K+ 0304 [1.31.4 ( { ML+ L+
o| [plal |gla dlo|o
K-| A40.10.2 A1.11.2 ( J MM [M ’
ol plall|iplg glojg
é@ [ o
AT T T~ [T\ Shield
(N N N N I I O B O ]
+|c ) pI_A + 24V
Ic
Pt100 Pt 100

Ucy =21V Max.
75V DC/
Max. 75V DC/60 V AC 60V AC

PE Ma

Mexternal

Figure 8-11 Connection of Resistance Thermometers (Pt 100) with 4-Wire Connections
(Floating-Ground Measurement)

Note

The maximum permissible common mode voltagey\< =+ 1V) must not
be exceeded at any of the differential inputs with referenceato M
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Ground-
Referenced Mea-

surement

x.3x.1 X.2 X.4Mp

The connection of resistance thermometers (Pt 100) with 4-wire connections
(ground-referenced measurement) is shown below:

v v v o
bc|| 4D D TBS
=1 [ < [ < [
v v v
K+| [0.304 [1.31.4 MA L+ L+
o| |[plal |[plg dlo|o
K-| Afo.q0.2 f1.41.2 < 4 MAM [M ’
ol lplall |ip]lg olo|g
. @ [ _
AT T T TT— [T\ Shield
(N I 0 SO N DV 7]
Fla + 24V
lc A
| Ic
s gt B
Pt100  Pt100 Max.
DC 75V/
Max. DC 75V/AC 60V AC 60V
= g |
PE Ma Mexternal

Figure 8-12 Connection of Resistance Thermometers (Pt 100) with 4-Wire Connections
(Ground-Referenced Measurement)
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Connection of
Voltage Sensors

Floating-Ground
Measurement

x.3x.1 X.2 X.4 M_A

e

8-18

The channels can also be used to connect voltage sens8 iy,
+ 250 mV, £+ 500 mV, + 1000 mV).

Two voltage sensors per channel group can be connected.

Figures 8-13 and 8-14 show the two methods of connecting voltage sensors.

Two-wire connection of voltage sensors (floating-ground measurement) is
shown below:

v v v o
Ac| | bA A TB8
<l = <l = <l =
v v v
K+ 1.3/1.4 ( { Ml L+| L+
] oo g|o|o
K— 1.1/1.2 < J MM [M
A O ol olo|o ’
} @ [ [/ I
— [T \_ Shield
-’y ]
#l; + 24V
O
+C— +C—-
© Vems £1V Max.
= ™| 75 v DC/
Max. 75 V DC/60 V AC 60 V AC
- o o
PE Ma Mexternal

Figure 8-13 2-Wire Connection of \oltage Sensors to ET 200B-4/8Al
(Floating-Ground Measurement)

Note

The maximum permissible common mode voltagey\= =+ 1V) must not
be exceeded at any of the differential inputs with referenceato M
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Ground- Two-wire connection of voltage sensors (ground-referenced measurement) is
Referenced Mea- shown below:
surement
A

x3x1 X2x4 Mg v v v _

' / Ac Ac Ac

] I > < o SIS

v v v

~
+
o
w
o
S
'_\
w
'_\
N

Ma

[m]
og(on
ogon

~
|
o
I=FRI=E
BEE
e
==k
EIE

o
Fl; + 24V

Max.

75V DC/
Max. 75V DC/60 V AC 60 V AC

|

PE MA Mexternal

Figure 8-14 2-Wire Connection of Voltage Sensors to ET 200B-4/8Al
(Ground-Referenced Measurement)
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8.4.2

Type File

Configuration for
Voltage Sensors,

Configuration Options

Thermocouples

The information in this section applies to the type $I801ABE.200

The type file contains the possible configurations. The configuration you
choose depends on the wiring of the module.

Table 8-5 shows the possible configurations of the ET 200B-4/8Al with
COM ET 200 Windows or STEP 7 for connecting voltage sensors and ther-
mocouples.

Table 8-5 lists only the slots for configuring the input areas (slots 4 to 11).
Slots 1 to 3 have the default value "004".

Table 8-5 Possible Configurations for the Input Areas of ET 200B-4/8Al, with only Voltage Sensors and Ther-
mocouples Connected
Confi- Terminals used Lengthl | Meaning
gura- (in
tion Channel group 0| Channel group 1| Channel group 2| Channel group 3 words)
Chan- | Chan- | Chan- | Chan- | Chan- | Chan- | Chan- | Chan-
nel 0 nel 1 nel 2 nel 3 nel 4 nel 5 nel 6 nel 7
0.1/0.2] 0.3/0.4| 1.1/1.2| 1.3/1.4| 2.1/2.2| 2.3/2.4| 3.0/3.1 | 3.3/3.4

8Al X X X X X X X X 8 A start addres$
is assigned for
the entire mod
ule, addresseg
for8words
arereserved.
(= module ad-
dressing)

8 x 1Al X X X X X X X X 8 A separate staft
address can be

7 x 1Al X X X X X X X 7 assimed for

6 x 1Al X X X X X X 6 each channel.
(= single-

5 x 1Al X X X X X 5 channel ad-

4 x 1Al X X X X 4 dressing)

3 x 1Al X X X 3

2 x 1Al X X 2

1 x 1Al X 1

1 Length of user datax

8-20

= Connection of measuring lines

Note

If you connect voltage sensors/thermocouples and resistors/thermal resistors
to the same module, you have a mixed configuration as shown in Tables 8-5
and 8-6 (see example below).

ET 200B Distributed 1/0 Station
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Configuration for
Resistors/Thermal

Table 8-6 shows the possible configurations of the ET 200B-4/8Al with
COM ET 200 Windows or STEP 7 for connecting thermal resistors and for

Resistors resistance measurement.
Table 8-6 lists only the slots for configuring the input areas (slots 4 to 7).
Slots 1 to 3 have the default value "004".
Table 8-6 Possible IDs for Configuring the Input Areas of ET 200B-4/8Al, with only Thermal resistors and Re-
sistors Connected
Config- Terminals used Lengthl | Meaning
uration (in
Channel group 0| Channel group 1| Channel group 2| Channel group 3 words)
Chan- | Chan- | Chan- | Chan- | Chan- | Chan- | Chan- | Chan-
nel 0 nel 1 nel 2 nel 3 nel 4 nel 5 nel 6 nel 7
0.1/0.2] 0.3/0.4| 1.1/1.2 | 1.3/1.4| 2.1/2.2| 2.3/2.4| 3.0/3.1 | 3.3/3.4
8Al o] X o] X o] X 0 X 8 A start ad-
dress is as-
signed for the
entire module
addresses for
8 words are
reserved. In-
put data only
in the words
for channels
0,2,4 and 6.
(= module ad-
dressing)
5t08 This configu-
x 1Al ration is re-
jected as er-
rored.
Channel group 0| Channel group 1| Channel group 2| Channel group 3
Channel Channel Channel Channel
0 1 2 3
0.1/0.2 0.3/0.4| 1.1/2.2| 1.3/1.4| 2.1/2.2| 2.3/2.4 | 3.0/3.1| 3.3/3.4
4 x 1Al 0 X o] X 0 X o] X 4 A separate
start address
can be as-
3x1AI| o X 0 X 0 X 3 | signed for
each channel
Addresses are
> % 1Al o < o < > reserved for 4
maximum of
4 words.
(= gng'e-
1x 1Al 0 X 1 channel ad-
dressing)

1 Length of user data
X = Connection of measuring lines
0 = Connection of constant-current lines

ET 200B Distributed 1/0 Station
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Example In this example voltage sensors and thermal resistors (Pt 100) are connected.
Table 8-7 Example for Configuring the Input Areas of ET 200B-4/8Al
Config- Terminals used Length! Meaning
uration (in
Chan. group O | Chan. group 1 | Chan. group 2 | Chan. group 3 words)
Chan- | Chan- Channel Chan- | Chan- | Chan- | Chan-
nel0 | nell 2 nel3 | nel4 | nel5 | nel6
0.1/ 0.3/ 1.1/ 1.3/ 2.1/ 2.3/ 3.0/ 3.3/
0.2 0.4 1.2 14 2.2 2.4 3.1 3.4
U U Pt 100 U U U U 6 voltage sensors arjd
mea- | mea- mea- | mea- | mea- | mea- one Pt 100 thermal
sure- | sure- sure- | sure- | sure- | sure- resistor
ment | ment ment | ment | ment | ment
7 x 1Al X X 0 X X X X X 7
Chan. group 0 | Chan. group 1 | Chan. group 2 | Chan. group 3
Channel 0 Ch.1 | Ch.2 Channel 3 Ch.4 | Ch.5
0.1/ 0.3/ 1.1/ 1.3/ 2.1/ 2.3/ 3.0/ 3.3/
0.2 0.4 1.2 1.4 2.2 2.4 3.1 3.4
Pt 100 U U Pt 100 2 voltage sensors ar|d
mea- | mea- two Pt 100 thermal
sure- | sure- resistors
ment | ment
4 x 1Al o] X X X o] X 4

1 Length of user data
X = Connection of measuring lines
o0 = Connection of constant-current lines

Notes on Configur-

ing

8-22

Bear the following in mind when configuring the modules:

If you connect resistance thermometers/resistors, the assignment defined
in the configuration and the parameterization must match.

If you connect 4 resistance thermometers/resistors, the only possible con-
figuration options are 8Al or 4 1Al.

If you use single-channel addressing and configure more channels than is
possible for parameterization with resistance thermometers/resistors, an
error message is displayed for the module.

If you connect resistance thermometers/resistors and configure with the
8Al ID, the channels not used by the resistance inputs you configure
(channels 1, 3, 5 and 7) are also transmitted to the DP master. In the input
area addresses that cannot be used for these channels are assigned.

If you connect resistance thermometers/resistors and use single-channel
addressing, addresses are assigned only for the resistance inputs.

Diagnostics messages and diagnostics data (slave diagnostics) are re-
turned only for the configured channels.

ET 200B Distributed 1/0 Station
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8.4.3  Setting the Operating Mode

Setting the Operat-

ing Mode

Coding Plugs

Channel Group

You set the operating mode of the ET 200B-4/8Al electronics block
* by means of the coding plugs on the TB8 terminal block
and

¢ by means of the COM ET 200 or STEP 7 parameterization software.

The coding plugs of the TB8 enable you to set the input circuit of the TB8

for analog value measurement of each individual channel group of the

ET 200B-4/8Al in accordance with the measured-value sensor connected and
the desired mode of measurement.

The possible settings of the coding plugs are: "A”, "B”, "C” and "D”.

For details of the relationships between the settings of the coding plugs and
the mode of measurement and the measured-value sensors, see Section 8.4.1.
Section 3.1 describes how to change the settings of the coding plugs.

Some parameters of the ET 200B-4/8Al listed on the following pages apply
only to individual channel groups. Table 8-8 lists the assignment of TB8 ter-
minals to channel groups.

Table 8-8 Assignment of Terminals to Channel Groups

Channel Group Terminals

Terminals 0.1/0.2
Terminals 0.3/0.4
Terminals 1.1/1.2
Terminals 1.3/1.4
Terminals 2.1/2.2
Terminals 2.3/2.4
Terminals 3.1/3.2
Terminals 3.3/3.4

Channel group 0

Channel group 1

Channel group 2

Channel group 3

ET 200B Distributed 1/0 Station
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Parameters Table 8-9 shows all the parameters for parameterizing the ET 200B-4/8Al
with COM ET 200 Windows or STEP 7.

You can set these parameters for the ET 200B-4/8Al if you use the type file
SI801ABE.200

Table 8-9 Parameters for ET 200B-4/8Al (6ES7 134-0KH01-0XB0)

Parameter Explanation Value Range

Diagnostics alarm Diagnostics-alarm enable for modulg Disable
Enable

End-of-cycle alarm End-of-cycle alarm enable for module Disable
Enable

Limit-value alarm Limit-value alarm enable for module Disable
Enable

Diagnostics enable for channel group Diagnostics messages enabled sepd- Disable

Diagnostics enable for channel grou prftely for each channef group Enable

Diagnostics enable for channel group 2

Diagnostics enable for channel group 3

Wire break monitoring enable for Wire break monitoring enabled Disable

channel group 0 separately for each channel group: Enable

Wire break monitoring enable for only for resistancé thermormeters

channel aroun 1 9 (Pt 100, Ni 100), thermocouples, resis-

group tors.and.valtae sensorst 80.mY

Wire break monitoring enable for

channel group 2

Wire break monitoring enable for

channel group 3

Integration time for channel group 0 | Enter an optimum integration time for 25ms

Intearation time for channel aroun 1 the A/D converter to help suppress 16.7 ms

9 9roUP % | noise \oltae. 20 ms
Integration time for channel group 2 100 ms
Integration time for channel group 3

ET 200B Distributed I/O Station
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Table 8-9

Parameters for ET 200B-4/8Al (6ES7 134-0KH01-0XBO0), continued

Parameter

Explanation

Value Range

Measurement type and range for chd
nel group 0

\I'You can set the measurement type 3

Measurement type and range for chd
nel group 1

rization:

Measurement type and range for chd
nel group 2

Measurement type and range for chg

For themmocoupEamsittererra pherter
Mémce junction:

\n-

nd  Channel not activated

range separately for each channel group
For voltage measurement: +1V
+ 05V
+ 025V
In- + 80 mV
For resistance thermometer with linep-

Type N'wiitr ¥nearzanomr
Type E with linearization
Type J with linearization
Type L with linearization
Type T with linearization
Type K with linearization
Type U with Tinearization

Pt 100 standard range
Ni 100 standard range

sentation, SIMATIC S5

nel group 3 For resistance measurement: 48 ohms
150 ohms
300 ohms
600 ohms
Representation of measured values | Sets representation of the measured val- SIMATIC S5
ues for module SIMATIC S7

Measured value representation: S5 | Sets data format for analog value regre-  Complement of twos

Amount with sign

Upper limit value for channel 0

Lower limit value for channel O

Upper limit value for channel 2
(channel 1%*)

Lower limit value for channel 2
(channel 1%)

Upper and lower limit values for each
channel

0

—32768 ... 32767
0

—32768 ... 32767
0

—32768 ... 32767
0

—32768 ... 32767

Default

*

For the ET 200B-4/8Al, only the combination of single channel addreasthgarameterization of channel group

0 for resistance measurement (Pt 100, Ni 100, R) requires parameterization of the "Upper/lower limit values” for
channel 1. In all other cases (i.e. module addressing and single channel addregsingaeterization of channel
group O for other than resistance measurement (Pt 100, Ni 100, R), you parameterize "Upper/lower limit values” for

channel 2.

ET 200B Distributed 1/0 Station
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8.4.4  Analog Value Representation, Operation with SIMATIC S5

Analog Value Rep- If you operate the ET 200B-4/8Al with SIMATIC S5, you can utilize the ana-
resentation, Sl- log value representation of SIMATIC S7 (higher measured-value resolution:
MATIC S7 max. 14 bits + sign). See Section 8.4.5 for the measured-value tables for ana-

log value representation in SIMATIC S7.

Analog Value Rep- Analog values can be represented in two data formats with the
resentation, Sl- ET 200B-4/8Al for SIMATIC S5:
MATIC S5

e 12-bit complement of twos representation (range: —2048 to +2047 units)
¢ 11-bit amount and 1-bit sign (range: —2048 to +2047 units)

The Table below shows the analog value representation of the ET 200B-4Al:

Table 8-10 Representation of an Analog Input Value as a Bit Pattern (6ES7 134-0KH01-0XB0)

High Byte Low Byte
Bit number 15|14 |13 (1211|110, 9 | 8 | 7|6 | 5|4 |3|]2|1]0
Analog value S| (211|210 29 | 28 | 27 | 26 | 25| 24 1 23 [ 22 |21 | 20| X | F [ s
representation

Bits 0 to 2 and bit 15 have no significance for the amount of the measured
value. See Table 8-11 for a detailed description of these bits.

Supplementary Bits 0 to 2 and bit 15 have the following meaning in the bit pattern of the
Bits analog input value:

Table 8-11 Description of the Bits (6ES7 134-0KH01-0XB0)

Bit Meaning Signal Sta- | Meaning of the Signal Sta-
tus tus

ov Overflow bit |1 Overrangé

F Fault bit 1 Wire break; the measured
value read in is not vakd

Sl Sign 0 “+” sign
H_H Slgn

X Irrelevant - -

In the event of an overflow at one measuring point, the overflow bits of the other chan-
nels remain unaffected; this means that the values of the other channels are correct and
can be evaluated.

2 When the ET 200B-4/8Al signals a wire break (fault bit F = 1), the overflow bit OV is
also set.

ET 200B Distributed I/O Station
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Voltage Measuring

The two tables below show the assignments of analog to digitized measured

Ranges values for the measuring ranges:80 mV, + 250 mV, + 500 mV and
+ 1000 mV.
Table 8-12 Representation of Digitized Measured Values of the ET 200B-4/8Al (6ES7 134-0KH01-0XB0; Mea-
suring Ranges+ 80 mV, + 250 mV, + 500 mV and +1000 mV;Complement of Two9
Units Measured Value in mV Digitized Measured Value X|F|O Range
V
+80 +250 | +£500 +1000 | —
mV mV mV mV 1514131211109 8 7 6 5 4 R (1|0
> 2409 | 94.10 | 294.07 | 588.13 | 117626 |0 1 0 0 1 0 1 1 0 1 0 0 1|0|0|1| Overflow
2408 | 94.06 | 293.95| 587.89 | 1175.78|0 1 0 0 1 0 1 1 0 1 0 0 0|0 |00 Overrange
2049 | 80.04 | 250.12 | 500.24 | 1000.48|0 1 0 0 0O O O OO OOO1O00]|O
2048 | 80.00 | 250.0 | 500.0 10000 |0 1 00O O0O0O0O0O0O0OO0O0OOO|O]|O]O
1024 40.00 | 125.00 | 250.00 | 500.00 [0 0 1 0O O OOOOOOOGO® 00f0
1 0.039 | 0.12 0.24 048 |0000O0O0DO0DO0O0O0OOOO0OT1 00|0| Nominal
0 0.00 | 000 | 000 | 000 0000000 O0O0OOGOG Q0|0 "9
-1 —-0.039( -0.12 -0.24 -048 |11 1111111111100]0
-1024 | —40.00( -125.00| —250.00| -500.00|1 1 1 0 0 0 0O O O O O O Q@ 0QO|O
-2048 | -80.00( —250.0 | -500.0 | —-1000.0/1 1 0O OO OO OO OOO0OO® QOO0
—-2049 | -80.04|-250.12| -500.24|-1000.48/1 0 1 1 1 1111 111 1|0({0|0| Overrange
—-2408 | -94.06( —-293.95( 587.89 | -1175.78/1 0 1 1 0 1 0 01 1 0 O ¢ ¢QO|O
< -2409( -94.10| —294.07| -588.13| -1176.26{1 0 1 1 0 1 0 0 1 0 1 1 1|0|0|1]| Overflow

ET 200B Distributed 1/0 Station
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Table 8-13 Representation of Digitized Measured Values of the ET 200B-4/8Al (6ES7 134-0KH01-0XBO0; Measur-
ing Ranges: 180 mV, + 250 mV, + 500 mV and +1000 mV;Amount and Sign)

Units Measured Value in mV Sl Digitized Measured Value X|F| OV | Range
+80 | +£250 | £500 | +1000 - Range
mV mV mV mV 15 (14131211109 8 7 6 5 4 B2|1| O
> 2409 | 94.10 | 294.07 | 588.13 | 117626 | 0 (1 0 0 1 0 1 1 0 1 0 0 1|0|0| 1 | Over-
flow
2408 94.06 | 293.95 | 587.89 | 1175.78| 0 |1 0 01 01 10100 O0(f0f0| O | Over-
: : : : : : range
2049 80.04 | 250.12 | 500.24 | 100048 0 |1 0 O OOOOO0OOOOTZ11O0GO| O
2048 | 80.00 | 250.0 | 500.0 | 10000 | 0 (1 00 00000O0O0OO|O|O| O
1024 | 40.00 | 125.00 | 250.00 [ 500.00 | O {0 1 0 0 0O OO OO OOQ GO| O
1 0.039 | 0.12 0.24 0.48 0|/000000O00ODO0O0O0OO1C00| O No-
0 0.00 0.00 0.00 0.00 0|00O0O00O00O0O0OO0OO0OOQGOGO| O 2:;1:
-1 -0.039| -0.12 | -0.24 —-0.48 1000000 0 01 00|0O0
-1024 | -40.00| —-125.00| —250.00( -500.00| 1 ([0 1 0 0 0 0 0O 0 0 O O Q QO O
—-2048 | -80.00| —250.0 | -500.0 [ —1000.0| 1 (1 0 O O O O 0 0Q 90| O
—2049 | -80.04| -250.12( -500.24|-1000.48( 1 |1 0 0 0O 0O 0 0 0 0 0 0 1|0|0O| O | Over-
: : : _ : : range
—2408 | —94.06|—293.95| 587.89 [-1175.78) 1 (1 0 0 1 0 1 1 0 1 0 0 Q 00| O

< —2409| -94.10| —294.07| -588.13|-1176.26f 1 {1 0 0 1 0 1 1 01 0 O 1(0(0O| 1 | Over-
flow

Note
Bit 15 of the digitized measured value indicates the sign.

The following applies: S| = 6> positive value; S| = > negative value.

ET 200B Distributed I/O Station
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RMeasuring
Ranges: Resis-
tance Measure-

The table below shows the assignments of analog to digitized measured val-
ues for the resistance measuring range$§24850€2, 300 2 and600 €.

ment
Table 8-14 Representation of Digitized Measured Values of the ET 200B-4/8Al for Resistance Measurement
(Complement of Twog
Units Resistance in2 Digitized Measured Value X|F| OV | Range
48 150 300 600 (1514131211109 8 7 6 54 B82|1| O
= 2409 56.46 | 176.44| 352.88|705.76/0 1 0 0 1 0 1 1 0 1 0 O 1|0|0| 1 | Overflow
2408 | 56.44 | 176.37|352.73|70547{0 1 0 0 1 0 1 1 01 0 0O 0|0|O| O
. . . . . . Over-
range
2049 | 48.02 | 150.07| 300.14|600.29{0 1 0 0 0O 0O 0 O O O O O 1 @O| O
2048 48 150 300 600 |01 00000OO0O0ODOOOGO|O|O] O
1536 36 112.5 225 450 [0 01 1 00 0O0OO0OO0OOOGQOQOO]| O
1024 24 75 150 300 (001 0O0O0O 0 00O0Q0QOQO| O
512 12 37.5 75 150 ([0 0 01 0 0O 0 00 O0Q GO0| O | Nominal
range
1 0.023| 0.072 |1 0.144 |1 0288 (0 O 0O 0O O O O O 0 0 0 1 0| O
0 0 0 0 00 O0O0OO0OODO 0 0O0C¢( 0| O
(Negative values physicallyim- ([0 0 0 0 0 0 0 0 0 0 0 0 Of0O]JO| 1
possible) Overflow
X XXX XXX XXX XXX X]|0|1] 0 Wire
break

ET 200B Distributed 1/0 Station
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Measuring Range, The table below shows the assignments of analog to digitized measured val-
Pt 100 Resistance ues for resistance thermometers (Pt 100):
Thermometers

Table 8-15 Representation of Digitized Measured Values of the ET 200B-4/8Al for Resistance Thermometers
(Complement of Twog

Units Resistance| Tempera- Digitized Measured Value X|F| OV Range

Q@ | trein*C 131211109 8 7 6 54 B2|1] 0

> 1766 > 400 > 883 0011011100110|0|0]12 Overflow
1766 883 0011011100110|0|0]12

: : : Overrangé
1702 851 0011010100110 00]12
1700 390.26 850 0011010100100|0(0]0O0
1400 345.13 700 0010101111000 00|O0
1000 280.90 500 00011111201 00M000]O0
600 212.02 300 0001001011 00M000]oO0
300 157.31 150 00001 0O0O1011200400|O0

200 138.50 100 00000211 00100M000]O0 Nominal

range

2 100.39 1 0O000O0OO0OOOOOOOT11IA0QO00]O0
-0 100.00 0 000O0OO0OOOOOOOOG QOQOO] O
-40 92.16 -20 1111111011000 00|O0
-80 84.27 —-40 1111110110000 O00|O0
-200 60.25 -100 1111100111000 00|0O0
-202 -101 1111100110110(0|0] 1

: : : Overrangé
—-494 247 1111000010019 00] 1

< -494 < -247 11110000100110/0(0| 1 Overflow

1 In the overrange, any rise in the characteristic curve is retained when the linearized nominal range is exited.

ET 200B Distributed I/O Station
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Measuring Range, The table below shows the assignments of analog to digitized measured val-
Ni 100 Resistance ues for resistance sensors (Ni 100):
Sensors

Table 8-16 Representation of Digitized Measured Values of the ET 200B-4/8Al for Ni 100 Resistance Sensors
(Complement of Two$g

Units Resistance| Tempera- Digitized Measured Value X|[F| oV Range
inQ jtrein®C F 31211109 8 7 6 54 B2|1] 0

> 590 >295 000 1001001110|0{0] 1] Overflow

590 295 [0001001001110]0]/0]1

: : : Overrangé

502 251 0000111110114 00|1

500 289.2 25 (000011111010 0|0|/o]o

498 288.1 240 0000111110010 Q0| o0

400 240.7 200 (0000110010000 Q0| o0

200 161.8 100 0000011001000 Qg0|o0

2 1005 1 000000000O00O0T1G Q0| 0 | Nominal

0 100 0 0000000O00O0OGOGQ Q0|0 range

2 99.5 1 (1111111111119 ¢o|o

~20 94.6 10 |1111111101100¢0¢o|o

80 79.1 40 |11111101100020Q¢@0|o0

118 70 59 (1111110001010 ¢0|o

120 69.5 60 |(111111000100¢0Q Q0|0

_122 61 (111111000011 0]ofofz1

: : Overrangé

210 105 (1111100101110 ¢o0|1

<210 <-105 [1111100101110/[0[0] 1| Overflow

X X XX XXX XXXXXXXX|o[t] o wire break

1 Inthe overrange, any rise in the characteristic curve is retained when the linearized nominal range is exited.
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Measuring Range, The table below shows the assignments of analog to digitized measured val-
Type E Thermo- ues for Type E thermocouples.
couples

Table 8-17 Representation of Digitized Measured Values of the ET 200B-4/8Al with Linearization; Type E Ther-
mocouples (Nickel-Chrome/Copper-Nickel, to IEC 548, Pa@dmplement of Two9

Units Thermal e. | Tempera- Digitized Measured Value [X|[F| OV Range
m. f.in ture in °C

mv1 15141312 1110 9 8 7 6 5 42(1| O

> 1200 3010010110000001 Overflow

1001 1001 0001111101001P00f1 Overrangé
1000 76.358 1000 000111110100 0|0|0| O
800 61.022 800 00011001000O0TO0TCOQO0| O
400 28.943 400 000011001212000TO0TCO0Q0| O

100 6.317 100 0000001100100 00| 0 | Nominal range

1 0.059 1 0O000O0O0OO0OOODOOOOT1GCO0O0| O
0 0 0 0O000O0O0OO0OO0OOOOOOOG ®TCOO| O
-1 —0.059 -1 1111111111111G00|0
-100 -5.237 -100 1111110011100 00| 0
—200 -8.824 —200 1111100111000 00| O0
-269 -9.833 -269 1111011110011G00|0
=270 -9.835 =270 1111011110010 00| O0
271 271 11110111100012|0|0]1

Overrangé

—273 1111011101111|0|0]012 Overflow

X X XXX XXX XXXXXXX|[0[1] 0 Wire break

1 for a reference temperaturé©
2 |n the overrange, any rise in the characteristic curve is retained when the linearized nominal range is exited.
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Measuring Range, The table below shows the assignments of analog to digitized measured val-
Type J Thermo- ues for Type J thermocouples.
couples

Table 8-18 Representation of Digitized Measured Values of the ET 200B-4/8Al with Linearization: Type J Ther-
mocouple (Iron/Copper-Nickel (Constantan), to IEC 5&briplement of Two9

Units Thermal | Tempera- Digitized Measured Value X |F| oV Range
e m f ture in °C
inmv1 15141312 11109 8 7 6 5 4 B2|1| O
1485 0010111001101 |0|0]12 Overflow
Overrangé
1201 1201 0010010110001 C00f12
1200 69.536 1200 001001011000O0|0|0OfO
1000 57.942 1000 0001111101000 ¢00f0O0
500 27.388 500 0000111110100 00|oO0
100 5.268 100 0000001100100 00f0O0
1 0.05 1 00 O0OO0OOOOOOOOOT1 00| 0 | Nominal range
0 0 0 00O0OOOOOOOOOGQ GQTGOQWO| O
-1 —0.05 -1 1111111111111 090|0
-100 —4.632 -100 1111110011100 00|0
-150 —6.499 -150 111110110101000|0
-199 —7.868 -199 111110011100 1C00|O0
-200 —7.890 —200 1111100111000 00|O0
-201 -201 1111100110111 0|01 Overrangé
—273 1111011101111 0|0|1 Overflow
X X XX XXX XXX XX XXX|0|1] 0 Wire break

1 For a reference temperature of® (32°F)
2 In the overrange, any rise in the characteristic curve is retained when the linearized nominal range is exited.
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Measuring Range, The table below shows the assignments of analog to digitized measured val-
Type K Thermo- ues for Type K thermocouples.
couples

Table 8-19 Representation of Digitized Measured Values of the ET 200B-4/8Al with Linearization: Type K Ther-
mocouples (Nickel-Chrome/Nickel-Aluminum, to IEC 58@pfnplement of Two3

Units Thermal | Tempera- Digitized Measured Value X |F| OV Range
e .m f ture in °C
in mv1 15141312 11109 8 7 6 5 4 B2|1| O
> 2359 0100100110111|0|0] 1 Overflow
Overrangé
1370 1370 0010101011014Q 00|12
1369 54.773 1369 001010101100 1|0/|0|O
1000 41.269 1000 0001111101000 ¢00|oO0
500 20.640 500 000012111 1101040¢00| 0
150 6.137 150 000001001011 40Q 00| 0O | Nominal range
100 4.095 100 0000001100100 G¢00|O0
1 0.039 1 000O0O0OOOOOOOOT1GQOQO| O
0 0 0 0O00O0OOOOOOOOOOGQ  QGCOOGo| o
-1 -0.039 -1 1111111111 111C¢0|0
-100 -3.553 -100 111111001110 0(0|0|O
-101 -3.584 -101 1111110011011C¢00| 0 Accuracy
-150 -4.912 -150 1111101101010 0¢00|O0 <= 2K
—200 -5.891 —200 1111100111004Q¢00|oO0
-201 -201 111110011011 1(0f0| 1 Overrangé
—273 1111011101111({0f0| 1 Overflow
X X XX XXX XXX XXXXX|0|1] 0 Wire break

1 For a reference temperature of® (32°F)
2 In the overrange, any rise in the characteristic curve is retained when the linearized nominal range is exited.
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Measuring Range, The table below shows the assignments of analog to digitized measured val-
Type L Thermo- ues for Type L thermocouples.
couples

Table 8-20 Representation of Digitized Measured Values of the ET 200B-4/8Al with Linearization: Type L Ther-
mocouples (Iron/Copper-Nickel (Constantan), to DIN 437 0@nfplement of Twog

Units Thermal Tempera- Digitized Measured Value X|F| OV Range
e m f ture in °C
inmv1 15141312 11109 8 7 6 5 4 B2|1| O
1361 0010101010001 |0J0] 12 Overflow
Overrangé
901 901 0001110000101 GC00(1
900 53.14 900 0001110000100/|0[0] O
500 27.85 500 0000111110100 00f0O0
250 13.75 250 0000011111010 00|O0
100 +5.37 100 0000001100100 00|O
1 0.05 1 00O0OO0OOOOOOOOOT11CQ0Q90| 0 Nominal
range
0 0 0 000O0O0OOOOOOOOG QGOGO| O
-1 -0.05 -1 1111111111111¢00(0
-100 —4.75 -100 1111110011100 ¢090(|0O0
-150 —-6.60 -150 1111101101014Q400|O0
-190 —7.86 -190 1111101000010 090|oO0
-199 -8.12 -199 111110011100 1C00f0O0
-200 -200 111110011100 0/|0[0| 1 |Overrangd
—273 111101110111 1|0f0f1 Overflow
X X XXX XXX XXX XXX X|0|1] 0 | Wire break

1 For a reference temperature of® (32°F)
2 In the overrange, any rise in the characteristic curve is retained when the linearized nominal range is exited.
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Measuring Range, The table below shows the assignments of analog to digitized measured val-
Type N Thermo- ues for Type N thermocouples.
couples

Table 8-21 Representation of Digitized Measured Values of the ET 200B-4/8Al with Linearization; Type N Ther-
mocouples (Nickel-Chrome-Silicium/Nickel-Silicium, to IEC 548clgmplement of Two3

Units Thermal e. | Tempera- Digitized Measured Value [X|[F| OV Range
m. f.in ture in °C

mv1 15141312 1110 9 8 7 6 5 42(1| O

> 1550 3011000001110001 Overflow

1301 1301 00101000120101TC00|1 Overrange
1300 47.502 1300 00101000101100|0|0| O
1000 36.248 1000 0001111101000 T¢00|0O0
500 16.744 500 0000111112 0100¢00|0O0

100 2.774 100 0000001100100 00| 0 | Nominal range

1 0.026 1 0O000O0O0OO0OOODOOOOT1GCO0O0| O
0 0 0 0O000O0O0OO0OO0OOOOOOOG ®TCOO| O
-1 —0.026 -1 1111111111111G00|0
-100 —2.407 -100 1111110011100 00| 0
-250 —-4.313 -250 1111100000110 00|O0
-269 —4.345 -269 1111011110011G00|0
=270 —4.345 =270 1111011110010 00| O0
271 271 11110111100012|0|0]1

Overrangé

—273 1111011101111|0|0]012 Overflow

X X XXX XXX XXXXXXX|[0[1] 0 Wire break

1 for a reference temperaturé©
2 |n the overrange, any rise in the characteristic curve is retained when the linearized nominal range is exited.
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Measuring Range, The table below shows the assignments of analog to digitized measured val-
Type T Thermo- ues for Type T thermocouples.
couples

Table 8-22 Representation of Digitized Measured Values of the ET 200B-4/8Al with Linearization; Type T Thermo-
couples (Copper/Copper-Nickel, to IEC 548, Pa€dmplement of Two$g

Units Thermal e. | Tempera- Digitized Measured Value X |F|OoV Range
m. f.in ture in °C
mv1 15141312 11109 8 7 6 5 4 B2|1| O
> 540 000100001110 0/0(0| 1 Overflow
401 401 000011001000 T1GCO00|1 Overrangé
400 20.869 400 000011001000O0(f0|j0|O
399 20.807 399 000011000111 1%00|O0
200 9.286 200 0000011001000 00|O0
100 4.277 100 0000001100100 00| 0 | Nominal range
1 0.039 1 000O0O0OO0OO0OOOOOOOTZ®TOO| O
0 0 0 000O0OO0OOOOOOOOGQ QOO| O
-1 —0.039 -1 1111111111111¢00|0
-100 -3.378 -100 1111110011100 00|O0
—200 —5.603 —200 1111100111004 0¢0|O0
-269 —6.256 -269 111101111 00111Q00|O0
=270 —6.258 =270 1111011110010 00| O0
=271 =271 111101111000 1(0f0| 1
Overrangé
-273 111101110111 1(0f0| 1 Overflow
X X XXX XXX XXX XXXX|[0]1] 0 Wire break

1 for a reference temperaturé©
2 In the overrange, any rise in the characteristic curve is retained when the linearized nominal range is exited.
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Measuring Range, The table below shows the assignments of analog to digitized measured val-
Type U Thermo- ues for Type U thermocouples.
couples

Table 8-23 Representation of Digitized Measured Values of the ET 200B-4/8Al with Linearization; Type U Ther-
mocouples (Copper/Copper-Nickel, to DIN 4370@mplement of Twog

Units Thermal e. | Tempera- Digitized Measured Value [X|[F| OV Range
m. f.in ture in °C
mv1 15141312 1110 9 8 7 6 5 42(1| O
> 850 3001101010010001 Overflow
601 601 00010010121 001TC0QO0|ITZ1 Overrange
600 34.31 600 000100101100 0|0|0| O
599 34.24 599 00010010120111TC00|0O0
300 14.90 300 0000100101100 T¢00|O0
100 4.25 100 0000001100100 00| 0 | Nominal range
1 0.04 1 0O000O0O0OO0OOODOOOOT1GCO0O0| O
0 0 0 0O000O0O0OO0OO0OOOOOOOG ®TCOO| O
-1 -0.04 -1 1111111111111G00|0
-100 -34 -100 1111110011100 00| 0
-150 -4.69 -150 1111101101010 00|0O0
-199 -5.68 -199 1111100111001G00|0O0
-200 -5.70 -200 1111100111000 00| O0
-201 -201 1111100110111|0|0]1
Overrangé
—273 1111011101111|0|0]012 Overflow
X X XXX XXX XXXXXXX|[0[1] 0 Wire break

1 for a reference temperaturé©
2 |n the overrange, any rise in the characteristic curve is retained when the linearized nominal range is exited.
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8.4.5  Analog Value Representation, Operation with SIMATIC S7

Analog Value Rep-
resentation, Sl-
MATIC S7

If you operate the ET 200B-4/8Al with SIMATIC S7 the analog values are
represented in complements of twos.

The table below shows the analog value representation of the
ET 200B-4/8Al:

Table 8-24 Representation of an Analog Input Value as a Bit Pattern for SIMATIC S7 and ET 200B-4/8Al

High Byte Low Byte
Bit Number 15(14 13|12 |11 (10| 9 | 8 | 7 6 5143 2 1 (0
Analog Value Sl 214|213 212|211 | 210 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20
Representation
Bit 15 has no significance for the amount of the measured value. It merely
represents the sign.
Resolution The resolution for the measured value depends directly on the integration

time selected for the ET 200B-4/8A. In other words, the longer the integra-
tion time for an analog input channel, the higher is the resolution of the mea-
sured value.

If the resolution of an analog module is less than 15 bits, the analog value
entry is left-aligned. The unused lower-value places are paddetvith

Table 8-25 lists the possible resolutions of the ET 200B-4/8Al as a function
of integration time. The "x” characters indicate the bits that are of no signifi-
cance for the measured value.

Table 8-25 Possible Resolutions of Analog Values: ET 200B-4/8Al

Integration Time Analog Value
Resolitor i Bits -
High Byte Low Byte
25 ms 9 (+SI) SI0000000 O01XXXXXX
16.7 ms, 20 ms 12 (+Sl) SI0000000 00001xxx
100 ms 14 (+Sl) SI0000000O0 0000001x

ET 200B Distributed 1/0 Station
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Voltage Measuring

The table below shows the representation of the digitized measuring values

Ranges of the ET 200B-4/8Al for the measuring ranges80 mV, + 250 mV,
+ 500 mV and+ 1000 mV.
Table 8-26 Representation of Digitized Measured Values of the ET 200B-4/8Al (Measuring Rarg@sV,
+ 250 mV, £ 500 mV and +1000 mV)
Measuring Measuring Measuring Measuring Units
cimal
= 94.074 = 293.98 = 587.96 = 1.17592 32767 | 7FFRy | Overflow
94.071 293.97 587.94 1.17588 32511 | 7EFRy
Overrange
80.003 250.01 500.02 1.00004 27649 | 6C014
80.000 250.00 500.00 1.000 27648 | 6C0Q4
60.000 187.50 375.00 0.750 20736 | 51004
Nominal range|
—60.000 —187.50 —375.00 —0.750 —20736 | AFOO04
—80.000 — 250.00 —500.00 —1.000 —27648 | 94004
—80.003 —250.01 —500.02 — 1.00004 —27649 | 93FFRy
Underrange
—94.074 —293.98 — 587.96 —1.17592 —-32512 | 81004
=-94.077 =-293.99 <-587.98 =-1.17596 —-32768 | 800Qy |Underrun

8-40
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Measuring Range,
Resistance Mea-

The table below shows the assignments of analog to digitized measured val-
ues for the resistance measuring range$24850€2, 300 2 and600 €.

surement
Table 8-27 Representation of Digitized Measured Values of the ET 200B-4/8Al for Resistance Measurement
Measuring | Measuring | Measuring | Measuring Units
wngedon| fage | G | TS [Geomalreans|  Ranoe
cimal
> 56.4427 | > 176.3835| > 352.767 | > 705.5339| 32767 | 7FFRy Overflow
56.4427 176.3835 352.767 705.5339 32511 | 7EFRy
Overrange
48.0174 150.0054 300.0109 600.0217 27649 | 6CO014
48.000 150.000 300.000 600.000 27648 | 6COQ4
36.000 112.500 225.000 450.000 20736 | 51004
Nomina' ramge
0.000 0.000 0.000 0.000 0 OH
(Negative values physically impossible) -32768 | 80004 Underrun
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Measuring Range, The table below shows the assignments of analog to digitized measured val-
Pt 100 Resistance ues for resistance sensors (Pt 100).
Sensors

Table 8-28 Representation of Digitized Measured Values of the ET 200B-4/8Al for
Pt 100 Resistance Sensors

Temperature Decimal Hexadecimal Range
Range Stan-
dard
Pt 100
850°C
=1000.1 32767 TFFRy Overflow
1000.0 10000 27104
: : : Overrange
850.1 8501 21354
850.0 8500 2134
: : : Nominal range
—200.0 —2000 F83Q4
-200.1 -2001 F82F4
: : : Underrange
—-243.0 —2430 F683%4
<-243.1 -32768 80004 Underrun
Measuring Range, The table below shows the assignments of analog to digitized measured val-
Ni 100 Resistance ues for resistance sensors (Ni 100).

Sensors

Table 8-29 Representation of Digitized Measured Values of the ET 200B-4/8Al for
Ni 100 Resistance Sensors

Temperature Decimal Hexadecimal Range
Range Stan-
dard
Ni 100
250°C
=295.1 32767 TFFRy Overflow
295.0 2950 0B864 Overrange
250.1 2501 09CH4
250.0 2500 09C44 Nominal range
—-60.0 —600 FDA8H
-60.1 -601 FDAT7y Underrange
-105.0 -1050 FBE64
=-105.1 -32768 80004 Underrun

ET 200B Distributed I/O Station
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Measuring Range, The table below shows the assignments of analog to digitized measured val-
Type E Thermo- ues for Type E thermocouples.
couples
Table 8-30 Representation of Digitized Measured Values of the ET 200B-4/8Al
with Linearization; Type E Thermocouples
Temperature Decimal Hexadecimal Range
Range in°C
Type E
=1200.1 32767 TFFR Overflow
1200.0 12000 2EEQ4
: : : Overrange
1000.1 10001 2711
1000.0 10000 27104
: : : Nominal range
—270.0 —2700 F574,4
=-270.1 -2701 F5734 Underrange
If wiring is incorrect or a sensor error in the negative range occurs, the analog-jnput
module signals underrun when FQ{C4 undershot and outputs 8@00
Measuring Range, The table below shows the assignments of analog to digitized measured val-
Type J Thermo- ues for Type J thermocouples.
couples
Table 8-31 Representation of Digitized Measured Values of the ET 200B-4/8Al
with Linearization; Type J Thermocouples
Temperature Decimal Hexadecimal Range
Range in°C
Type J
=1450.1 32767 TFFR Overflow
1450.0 14500 38A4,
: : : Overrange
1200.1 12001 2EEl4
1200.0 12000 2EEQy4
: : : Nominal range
—210.0 —2100 F7CGqy
=-210.1 -2101 F7CBy Underrange
If wiring is incorrect or a sensor error in the negative range occurs, the analog-jnput
module signals underrun when F3{i$ undershot and outputs 8@00

ET 200B Distributed 1/0 Station
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Measuring Range, The table below shows the assignments of analog to digitized measured val-
Type K Thermo- ues for Type K thermocouples.
couples

Table 8-32 Representation of Digitized Measured Values of the ET 200B-4/8Al
with Linearization; Type K Thermocouples

Temperature Decimal Hexadecimal Range
Range in°C
Type K
=1622.1 32767 TFFRy Overflow
1622.0 16220 3F5Cy
: : : Overrange
1372.1 13721 3599
1372.0 13720 3598
X : : Nominal range
—-270.0 —2700 F5744
=-270.1 -2701 F5734 Underrange

If wiring is incorrect or a sensor error in the negative range occurs, the analog-jnput
module signals underrun when FQ{C4 undershot and outputs 800

Measuring Range, The table below shows the assignments of analog to digitized measured val-
Type L Thermo- ues for Type L thermocouples.
couples

Table 8-33 Representation of Digitized Measured Values of the ET 200B-4/8Al
with Linearization; Type L Thermocouples

Temperature Decimal Hexadecimal Range
Range in°C
Type L
=1150.1 32767 TFFR Overflow
1150.0 11500 2CECG4
: : : Overrange
900.1 9001 2329
900.0 9000 2328,
: : : Nominal range
—200.0 —2000 F830Qy
=-200.1 -2001 F82F4 Underrange

If wiring is incorrect or a sensor error in the negative range occurs, the analog-jnput
module signals underrun when F388 undershot and outputs 8¢Q0
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Measuring Range, The table below shows the assignments of analog to digitized measured val-
Type N Thermo- ues for Type N thermocouples.
couples
Table 8-34 Representation of Digitized Measured Values of the ET 200B-4/8Al
with Linearization; Type N Thermocouples
Temperature Decimal Hexadecimal Range
Range in°C
Type N
>1550.1 32767 TFFR Overflow
1550.0 15500 3C8G4
: : : Overrange
1300.1 13001 32CY
1300.0 13000 32C84
: : : Nominal range
—270.0 —2700 F574,4
=-270.1 -2701 F5734 Underrange
If wiring is incorrect or a sensor error in the negative range occurs, the analog-jnput
module signals underrun when FQ{C4 undershot and outputs 8@00
Measuring Range, The table below shows the assignments of analog to digitized measured val-
Type T Thermo- ues for Type T thermocouples.
couples
Table 8-35 Representation of Digitized Measured Values of the ET 200B-4/8Al
with Linearization; Type T Thermocouples
Temperature Decimal Hexadecimal Range
Range in°C
Type T
=>540.1 32767 TFFR Overflow
540.0 5400 1518,
: : : Overrange
400.1 4001 OFAl4
400.0 4000 OFAOY
: : : Nominal range
270.0 —2700 F574,4
=-270.1 -2701 F5734 Underrange
If wiring is incorrect or a sensor error in the negative range occurs, the analog-jnput
module signals underrun when FQ{C4 undershot and outputs 8@00
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Measuring Range,
Type U Thermo-
couples

8-46

The table below shows the assignments of analog to digitized measured val-
ues for Type U thermocouples.

nput

Table 8-36 Representation of Digitized Measured Values of the ET 200B-4/8Al
with Linearization; Type U Thermocouples
Temperature Decimal Hexadecimal Range
Range in°C
Type U
=850.1 32767 TFFRy Overflow
850.0 8500 2134
: : : Overrange
600.1 6001 17714
600.0 6000 17704
X : : Nominal range
200.0 —2000 F830Q,4
=-200.1 -2001 F82F4 Underrange
If wiring is incorrect or a sensor error in the negative range occurs, the analog-
module signals underrun when F388 undershot and outputs 8¢Q0
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8.4.6  Block Diagram, Terminal Assignment and Technical Data

Block Diagram Simplified representation of potential for the ET 200B-4/8Al and TB8:

ET 200B-4/8Al

PROFIBUS-DP | I_x\ 24V F—
5
5V

Logic -5V -
T“g‘_% i

K+; x.1/x.3 K—; x.2/x.4 Ma M L+
X1 Interface between electronics block and terminal block |

|
Analog TB8 Station number | [|]
selection
Suppr. logic
Codi | STOP/RUN
oding panels Switch
| [ | [ | [ | | |

: | |
Connection| | [k+| |[o0.30. 31 2.32. 3.334| |MAL+L+
PROFIBUS O Oo|g O oo O O O
-DP K- 0.1 0. 1 1. 2.1 2. 3. M

O O|gd O oo O O
%  Chmi. g, 0 Chnlap. 3. Ch, g, 2 Ci. gp. 3
Compen-  Chnl. gp. 0: Chnl. gp. 1: Chnl. gp. 2: Chnl. gp. 3: AN
' sating 0.1/0.2 1.1/1.2 2.1/2.2 3.1/3.2  Analog 24V
PE  box 0.3/0.4 1.3/1.4 2.312.4 3.3/3.4  ground supply

N
[
I
I

)

1L\
1L\
=

oZ|on |

=]
3.
[m]

N)
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Figure 8-15 Block Diagram: ET 200B-4/8Al (6ES7 134-0KH01-0XBO0) and TB8
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Terminal Assign- The table below contains the terminal assignments of the TB8 for
ment ET 200B-4/8Al, depending on the sensor connected.

Table 8-37 Terminal Assignment of the TB8 for ET 200B-4/8Al
(6ES7 134-0KH01-0XBO0)

. / " |[Ea O (82 [E5E (mow
Terminal num- N R v |
bering TB8 0 0|0 0|0 0|0 0|0 0|o|o
R O o
Ter- Assignment When the Following are Connected
minal Thermocouple Resistance Thermome- Voltage Sensor
ter
K+ Compensating box Unassigned Unassigned
K— Compensating box Unassigned Unassigned
x.1 Measuring line (+) | Constant current ling:i Measuring line (+)
X.2 Measuring line (=) | Constant current line-+ Measuring line (-)
x.3 Measuring line (+) Measuring line (+) Measuring line (+)
X.4 Measuring line (=) Measuring line (=) Measuring line (-)
Ma Analog ground (M)
Ma Analog ground (M)
L+ Voltage supply, internal logic
L+ Voltage supply, internal logic
M Voltage supply, internal logic
M Voltage supply, internal logic
x=0,1,2,3

Note

Certain additional settings must be made for the input circuit by means of
the coding plugs of the TB8. The settings of the coding plugs are illustrated
in Figures 8-6 to 8-14.

ET 200B Distributed I/O Station
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Technical Data

table below.

The technical data of the ET 200B-4/8Al electronics block are listed in the

Technical specifications

Inputs

Baud rates*

Bus protocol

9.6/19.2/93.75/187.5/5(
0/1500/3000/6000/
12000 kbaud

PROFIBUS-DP

Galvanic isolation to the SI- Yes

NEC L2-DP bus
Power losses
Weight (EB and TB)

Dimensions (EB and TB:
W x H x D)

Typically 2 W

Approx. 550 g (19.25
0z.)

160 x 130 x 60

Diagnostics functions, alarms

\oltage monitoring

Bus monitoring, SINEC
L2-DP

Group diagnostics

Alarms
® Limit-value alarm

* Diagnostics alarm
* End-of-cycle alarm

Green "RUN” LED
Red "BF” LED

Red "DIA” LED, para-
meterizable

Yes, parameterizable
channels 0 and 2
Yes, parameterizable

Yes, parameterizable

Supply voltage for inputs and internal logic

Supply voltage (L+)

* Rated value 24V DC

* Permissible range 185..30.2V
® Valuefort<0.5s 35V

Current consumption from

L+

* Logic 80 mA

*

ET 200B Distributed 1/0 Station
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In operation with the IM 308-B, the maximum possib|
baud rate is 1500 kbaud.

[
le

Number of inputs 8 voltage inputs or 4 in
puts for resistance thert
mometers and resistorg
or 8 inputs for thermo-

couples

Galvanic isolation to internalNo
electronics

Galvanic isolation to voltage Yes
supply of internal logic

Measured value ranges
* Thermocouples
* Resistors

TypesE, J,K,L,N, T, U
48Q

150Q

300 Q

600 Q

* Resistance thermometer®t 100, Ni 100
* \ltage + 80 mV

+ 250 mV

+ 500 mV

+ 1000 mV

Permissible input voltage for32 V
voltage input (destruction
limit)

Characteristic-curve linea-
rization

e for thermocouples

e for thermal resistors

TypesE, J,K, L, N, T, U
Pt 100 (standard range
Ni 100 (standard range|
Linearization accuracy in  +1°C
nominal range for thermo-

couples

Connection of signal sensors
* For voltage measuremenPossible

For resistance measure-

ment:

2-wire connection Possible

4-wire connection Possible
Input resistance =10 MQ

Measured value representa-

tion

* SIMATIC S5 12-bit complement of
twos or 11-bit amount
with sign (selectable)

* SIMATIC S7 Max. 14-bit complement
of twos (depends on in
tegration time)

Overrange Approx. 17.5 %
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Inputs (continued)

Inputs (continued)

Measuring principle Integrating
Integration/conversion time/

resolution (per channel)

* Parameterizable Yes

* Integrationtimeinms 25 16.7 20 100
* Basic conversion time 8 35 42 200

incl. integration time and
offset measuring time
in ms or

Additional conversion 10 10 10 10
time for wire-break mon-

itoring in ms
® Resolution in bits (incl. 9+ 12+ 12+ 14+
overrange) Sl Sl Sl Sl

* Noise suppression for in400 60 50 10
terference frequency f1in

Hz
Permissible potential differ-
ence
* Across inputs Max. £1V
* Inputs to My (Ucm) Max. £1V

* MatoPEorM Max. 75V DC/60 V AC

Error message in the event of
* Range overshoot (over- Yes
range)
* Wire break of signal-sen-Yes, for Pt 100, Ni 100,
sor lines R, + 80 mV, Type E, J,
K, L, N, T, U thermo-
couples (parameteriz-
able)

Noise suppression for

f=nx (fl£1 %),

(f1 = interference frequency)

® Common-mode interfer- > 70 dB
ence (s<3V)

® Series-mode interference> 40 dB
(peak value of interfer-
ence < rated value of in-

Crosstalk between inputs

* At50Hz 50 dB

* At60Hz 50 dB
Working error limit (over en-

tire temperature range, in

relation to input range)

e 80mV +1%

* From 250to 1000 mV  + 0.6 %
* Thermocouples + 10K
* Thermal resistors + 5K

* Resistors +1%
Basic error limit (working er-

ror limit at 25°C, in relation

to input range)

e 80mV + 0.6 %
® From250t0 1000 mV =+ 04 %
® Thermocouples + 7K

® Thermal resistors + 3K

* Resistors + 0.6 %

Temperature error (in relation+ 0.005 %/K
to input range)

Linearity error (in relation to + 0.05 %
input range)

Repeatability (in steady-statet 0.05 %
condition at 25°C, in rela-

tion to input range)

Cable length

® Shielded Max. 100 m

put range)
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8.5 Electronics Block ET 200B-4Al (6ES7 134-0HF01-0XBO0)

Characteristics The ET 200B-4Al electronics block has the following characteristics:
e 4 inputs, floating to the supply voltage of the internal logic
* Measuring ranges:
— \Voltage:+ 1.25V, £ 25V, 5V, + 10V,
— Current: 0to 20 mA, 4 to 20 mA, 20 mA
e Measuring principle: successive approximation
e Supply voltage: 24 V DC
¢ Connectable sensors
— \oltage sensors (2-wire connection)
— Current sensors (2-wire connection)

e Measured-value range selection via COM ET 200 or STEP 7 or directly
via parameterization telegram (see Chapter 4)

Dimensional Draw- See Figure 8-4 for the precise dimensions.
ing
[J RUN
[ BF
CJDIA
[
[
SIEMENS ET 200B-44:
0 i ) 3

AAAARAAAAAAAAAARAAAAAAARARAAAAAR

@
X.3 X1 X.2 X.4 MA X.3 X1 X.2 X.4 X.3 X.1 X.2 X.4 IIA
o o _p ) J_'-" %-i%_
F I S I N S
134-0HFO1-0XBO

Figure 8-16 Front Elevation: ET 200B-4Al (6ES7 134-0HF01-0XBO0)
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List of Subsec-
tions

8-52

The following aspects of the ET 200B-4Al are described below:

cal data

In Section you will find on Page
8.5.1 Connecting transducers 8-53
8.5.2 Configuration options 8-61
8.5.3 Setting the operating mode 8-62
8.5.4 Analog-value representation, operation with SIMATIC S5 8-65
8.5.5 Analog-value representation, operation with SIMATIC §7 8-7C
8.5.6 Schematic circuit diagram, terminal assignment and teghni8-72
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8.5.1 Connecting Transducers

Possible Connec- You can connect the following to the ET 200B-4Al:
tions ¢ Up to 4 voltage sensors (2-wire connection)
e Up to 4 current sensors (2-wire connection)
Mixed configurations with different types of sensor are possible.

2-wire measuring transducers and 4-wire measuring transducers require a
separate voltage supply (see Figures|8-21 and 8-22).

Input Circuit There are two ways of measuring analog signals from current/voltage sen-
Sors:

¢ Floating-ground measurement
e Ground-referenced measurement

You set the input circuit for floating-ground or ground-referenced measure-
ment by means of the coding plugs on the TB8 (one coding plug per chan-

nel).
Floating-Ground In the case of floating-ground measurement (differential measurement), each
Measurement signal line has its own signal reference conductor.

Differential measurement is required in the following cases:
¢ If the sensors are connected to different potentials and

¢ If the different signal sources are physically apart.

Note

The maximum permissible common mode voltageyYof the differential
inputs to analog ground (M is +1 V.

The maximum permissible voltage difference betwegnakd PE must not
exceed 75V DC/60 V AC.

Avoid ground loops!

ET 200B Distributed I/O Station
EWA 4NEB 812 6089-02c 8-53



Analog Modules

Ground-
Referenced Mea-
surement

On the Following
Pages

Rules

8-54

In the case of ground-referenced measurement, all signal reference conduc-
tors in the TB8 are connected to a common reference point (analog ground
Ma).

To avoid ground loops, galvanically isolated and ungrounded signal sources
(thermocouples, voltage sources) are required.

Note

Connect M to PE@A} to enhance noise immunity in the case of ground-ref-
erenced measurement.

The following pages contain a connection example for every connection pos-
sibility and measuring principle. Please note the following rules.

Please note the following rules when connecting measured-value sensors to
the ET 200B-4Al:

e The permissible potential difference at the differential input
(x.1<—>x.2, x = 0 to 3) must not exceetio+V.

¢ The maximum permissible common mode voltageyvbetween the
differential inputs (x.1<—>x.2, x=0 to 3) and analog groundis+1 V.

¢ The maximum permissible isolation voltage between analog grougyl (M
and PE @;) or between the reference potential of the supply voltage (M)
is 75V DC/60 V AC.

¢ You must short-circuit the connection terminals of unused voltage inputs
and connect them to M(coding plug at position “D” for voltage sensors;
position “C” implements the connection toaNbr current sensors).

* You must short-circuit terminals “K+” and “K-". For this purpose, set the
coding plug to the “C” position.

Note

Please note the explanation of shielding of analog lines in Sections 3.1
and 3.5,
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Connecting Volt- Voltage sensors for the following measured value ranges can be connected:
age Sensors +125V, £ 25V, 5V, £ 10V

Figures 8-17 and 8-18 show the two methods of connecting voltage sensors.

Floating-Ground Figure 8-17 shows the 2-wire connection of voltage sensors (floating-ground
Measurement measurement):
Al
A
x3x1 x2x4 Ma v v v L
@ v v v
K+ [0.304 [1.31.4 ( { MAL+[L+
O oo oo olo|o
K-| [0.10.2 [1.11.2 < 4 MAM [M
ENZ a10 B0 ) | olalg ’
T 7T T T T\ Shield
wd 4L/ B
«CLA + 24V
© @
: Vem = 21V Max.
) 75V DC/
~ Max. 75V DC/60 V AC 60 V AC
|
PE Ma Mexternal

Figure 8-17 Two-Wire Connection of Voltage Sensors to ET 200B-4Al
(Floating-Ground Measurement)

Note

The maximum permissible common mode voltagey\< + 1 V) must not
be exceeded at any of the differential inputs with referenceato M
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Ground- The 2-wire connection of voltage sensors (ground-referenced measurement)
Referenced Mea- is shown below:
surement E
x3x1 X2x4 Ma Z Z Z _
" - C D D
—\)- v v v
K+| [0.304 [1.31.4 ( { MA L+ L+
O o|o olo dlo|o
K-| 0402 [1.11.7 < 4 MaAM [M ’
g 210 JERQEN oajg
& @ [ 1
T T T T T T\ Shield
[N I S S N B
Fl% + 24V
OO
Max.
75V DC/
Max. 75 V DC/60 V AC 60 V AC
- - I
PE Ma Mexternal

Figure 8-18 Two-Wire Connection of Voltage Sensors to ET 200B-4Al
(Ground-Referenced Measurement)
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Connecting Cur- Current sensors for the following measured value ranges can be connected:

rent Sensors 0to 20 mA, 4 to 20 mA;: 20 mA

Figures 8-19 and 8-20 show the two methods of connecting current sensors.

Floating-Ground The 2-wire connection of current sensors (floating-ground measurement) is
Measurement shown below:
x3x.1 x.2x4 Mp v v v o
_/ ' Ac AB AB
v v v
K+l [0.304 [1.31.4 ( { MAL+[L+
O oo oo olo|o
K-| [0.10.2 [1.11.2 < 4 MAM [M
&0 LB a10 B0 ) | oog ’
T 7T T T T\ Shield
wd 4L/ B
«CLA + 24V
: Vem = 21V Max.
' 75V DC/
~ Max. 75V DC/60 V AC 60 V AC
|
PE Ma Mexternal

Figure 8-19 Two-Wire Connection of Current Sensors (Floating-Ground Measurement)

Note

The maximum permissible common mode voltagey\s + 1 V) must not
be exceeded at any of the differential inputs with referencexto M
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Ground- The 2-wire connection of current sensors (ground-referenced measurement) is
Referenced Mea- shown below:
surement
v v v
x.3x.1  x.2x.4 Ma Ac Ac AC _
. A < > = S — TB8
v v v
3 K+| [0.304 [1.31.4 ( { MA L+ L+
O oo oo olo|o
K-| 0402 [1.11.7 < 4 MaAM [M ’
g pla plG ojog
+ @ [
T 7T T T T\ Shield
[N I N U N B
Fl% + 24V
o oAy
Max.
75V DC/
Max. 75 V DC/60 V AC 60 V AC
- - I
PE Ma Mexternal

Figure 8-20 Two-Wire Connection of Current Sensors (Ground-Referenced
Measurement)
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Connecting 2-Wire The 2-wire and 4 -wire measuring transducers receive a separate supply volt-
and 4-Wire Mea- age.
erjsrmg Transduc- 2-wire measuring transducer converts the incoming measured variable into a
current. 4-wire measuring transducers can be used to measure current and
voltage.
2-Wire Measuring The figure below shows how to connect the 2-wire measuring transducer as a
Transducers current sensor:
x.3x.1 x.2x4 Ma v v v
e ) R
bc)| B 1B TB8
<l > =< > <l >
v v v
K+ [0.30.4 [1.31.4 ( { MAL+[L+
O olo o|o glo|o
K-| [o0.102 [1.41.7 < J MAM [M ’
g B 10 B0 glajg
& @ [
T T T T T T\ Shield
| I S PN S B
M Flé + 24V
L+ + - + -

Meas. Meas. |:
transd. | |transd. ||

Uew < £1V | Max.

: 75V DC/
Max. 75V DC/60 V AC 60V AC

PE Ma Mexternal

Figure 8-21 Connection of 2-Wire Measuring Transducer as Current Sensor

Note

The maximum permissible common mode voltage of the differential inputs
to analog ground iis (Ucm = +£1V).

Avoid ground loops!
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4-Wire Measuring The figure below shows how to connect the 4-wire measuring transducer as a
Transducer current sensor or voltage sensor:
x.3x.1 x.2x4 Mp v v v
AN e " -
bci| B iB TB8
<3 = <3 = <3 =
v v v
K+| [0.304 [1.31.4 ( { MA L+ L+
O o|o olo olo|o
K-| 0402 [1.11.7 < 4 MaAM [M ’
g 210 JERQEN oajg
& @ [ 1
T T T T T T\ Shield
[N I S S N B
+ —+ — FI_A +24V
M Meas. Meas. —
L+ [ transd. transd. _I ‘
' Uy <1V | Max.
o " |75V DC/
Max. 75 V DC/60 V AC 60 V. AC
- o |
PE Ma Mexternal

Figure 8-22 Connection of 4-Wire Measuring Transducer as Current Sensor or \oltage
Sensor

Note

The maximum permissible common mode voltage of the differential inputs
to analog ground Mlis (Ucm = +£1V).
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8.5.2  Configuration Options
Type File The information in this section applies to the type $l8019BE.200
The type file contains the possible configurations. The configuration you
choose depends on the wiring of the module.
Configuration Table 8-38 shows the possible configurations of the ET 200B-4Al with COM
ET 200 Windows or STEP 7.
Table 8-38 lists only the slots for configuring the Input areas (slots 4 to 7).
Slots 1 to 4 have the default value "004".
Table 8-38 Possible Configurations for the Input Areas of ET 200B-4Al
Config- Terminals used Length! Meaning
uration Channel 0 | Channel 1 | Channel 2 | Channel 3 (in
words)
0.1/0.2 1.1/1.2 2.1/2.2 3.0/3.1
4Al X X X X 4 A start address is assigned for the gn-
tire module, addresses for 4 words
are reserved.
(= module addressing)
4 x 1Al X X X X 4 A separate start address can be as-
signed for each channel.
S X 1Al x x X s (= simge-channel addressid,
2 x 1Al X X 2
1 x 1Al X 1

1 Length of user data

X = Connection of measuring lines

Diagnostics

Diagnostics messages and diagnostics data (slave diagnostics) are returned
only for the configured channels.
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8.5.3  Setting the Operating Mode

Setting the Operat- You set the operating mode of the ET 200B-4Al electronics block
ing Mode * by means of the coding plugs on the TB8 terminal block
and

¢ by means of the COM ET 200 or STEP 7 parameterization software.

Coding Plugs The coding plugs of the TB8 enable you to set the input circuit of the TB8
for analog value measurement of each individual channel of the
ET 200B-4Al in accordance with the measured-value sensor connected and
the desired mode of measurement.

The possible settings of the coding plugs are: "A”, "B”, "C" and "D".

For details of the relationships between the settings of the coding plugs and
the mode of measurement and the measured-value sensors, see Section 8.5.1.
Section 3/1 describes how to change the settings of the coding plugs.

Channel Some parameters of the ET 200B-4Al listed on the following pages apply
only to individual channels. Table 8-39 lists the assignment of TB8 terminals
to channels.

Table 8-39 Assignment of Terminals to Channels

Channel Terminals

Channel 0 Terminals 0.1/0.2
Channel 1 Terminals 1.1/1.2
Channel 2 Terminals 2.1/2.2
Channel 3 Terminals 3.1/3.2

ET 200B Distributed I/O Station
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Parameters Table 8-40 shows all the parameters for parameterizing the ET 200B-4Al
with COM ET 200 Windows or STEP 7.
You can set these parameters for the ET 200B-4Al if you use the type file
SI8019BE.200
Table 8-40 Parameters for ET 200B-4Al (6ES7 134-0HF01-0XBO0)
Parameter Explanation Value Range
Diagnostics alarm Diagnostics alarm enable for module Disable
Enable
Limit-value alarm Limit-value alarm enable for module Disable
Enable
Diagnostics enable for channel 0 Diagnostics messages enabled sepd- Disable
Diagnostics enable for channel 1 rately for each channel Enable
Diagnostics enable for channel 2
Diagnostics enable for channel 3
Wire break monitoring enable for Wire break monitoring enabled sepa Disable
channel 0 rately for each channel group for mep- Enable

Wire break monitoring enable for
channel 1

suring range 4 .= 20 mA

Wire break monitoring enable for
channel 2

Wire break monitoring enable for
channel 3

Measurement type and range for chd
nel 0

\¥ou can set the measurement type d
range separately for each channel

Channel not activated

sentation, SIMATIC S5

Amount with sign
Binary

For voltage measurement: + 10V
Measuring type and range for channgl 1 +5V
+ 25V
Measuring type and range for channgl 2 + 125V
For current measurement: + 20 mA
Measuring type and range for channgl 3 0..20 mA
4..20 mA
Representation of measured values | Sets representation of the analog mea- SIMATIC S5
sured values for module SIMATIC S7
Measured value representation: S5 | Sets data format for analog value regre-  Complement of twos

ET 200B Distributed 1/0 Station
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Table 8-40

Parameters for ET 200B-4Al (6ES7 134-0HF01-0XB0), continued

Parameter

Explanation

Value Range

Upper limit value for channel O

Lower limit value for channel 0

Upper limit value for channel 2

Lower limit value for channel 2

Upper and lower limit values for each

channel

0
—32768 ... 32767

0

—32768 ... 32767
0

—32768 ... 32767
0

—32768 ... 32767

8-64
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8.5.4  Analog Value Representation, Operation with SIMATIC S5

Analog Value Rep-

resentation, Sl-
MATIC S7

Analog Value Rep-

resentation, Sl-
MATIC S5

Table 8-41

If you operate the ET 200B-4Al with SIMATIC S5, you can utilize the ana-

log value representation of SIMATIC S7 (higher measured-value resolution:
max. 14 bits + sign). See Section 8.5.5 for the measured-value tables for ana-
log value representation in SIMATIC S7.

Analog values can be represented in three data formats with the
ET 200B-4Al:

e 12-bit complement of twos representation (range: —2048 to +2047 units)
¢ 11-bit amount and 1-bit sign (range: —2048 to +2047 units)
e 12-bit binary number (range: 0 to 4095 units)

The table below shows the analog value representation of the ET 200B-4Al:

Representation of an Analog Input Value as a Bit Pattern (6ES7 134-0HF01-0XB0)

High Byte Low Byte

Bit number

15/14|13|12|11|10( 9 (8|7 |6 |54 |3[2]1]0

Analog value
representation

SI 211|210 29 1 28 | 27 [ 26 | 25| 24 1 23 [ 22 |21 | 20| X | X |oV

Supplementary
Bits

Bits 0 to 2 and bit 15 have no significance for the amount of the measured
value. See Table 8-42 for a detailed description of these bits.

Bits 0 to 2 and bit 15 have the following meaning in the bit pattern of the
analog input value:

Table 8-42 Description of the Bits (6ES7 134-0HF01-0XB0)
Bit Meaning Signal Status [ Meaning of the Signal Status
ov Overflow bit 1 Overrangé
Sl Sign 0 “+” sign
1 “~" sign
X Irrelevant - -

1 Inthe event of overflow at one measuring point, the overflow bits of the other channels

remain unaffected; this means the values of the other channels are correct and can be
evaluated.
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Voltage Measuring The tables below show the assignments of analog to digitized measured val-
Ranges ues for the measuring ranges:1.25V,+ 25V, + 5V, + 10 V.
The ET 200B-4Al module (6ES7 134-0HF01-0XBO0) does not have an over-
range.

Table 8-43 Representation of Digitized Measured Values of the ET 200B-4Al (6ES7 134-0HF01-0XBO0; Measur-
ing Ranges: £1.25V,+ 25V, + 5V, + 10 V; Complement of Two3

Units Measured Value in V Digitized Measured Value X|X| OV | Range
+1.25V| £25V | +5V +10V |1514131211109 8 7 6 5 4 R (1|0
2047 12494 | 24988 | 49976 999510 0 11 111111111|0|0f1
2046 | 1.2488 | 24975| 49951 999020 0 1 1 111111110¢ 00j|0
1 0.0006 | 0.0012 | 0.0024 | 0.0049 |0 0 0O O 0O O OOOOOO 1 O00fO Nomina
| range

0 0.0000 | 0.0000 | 0.0000 | 0.0000 |0 O O O 000O0O0O0 O (
-1 —0.0006|-0.0012| 0.0024| -0.0049|1 1 1 111 111111]

o

—2047 | -1.2494| -2.4988| -4.9976| —9.9951|1 1 0 O
—2048 | -1.2500| —2.5000( -5.0000| —10.000|1 1 0 O

o

000O0OOOOT1CO0O0|O
000O0O0OOO|O|Of1

o

Table 8-44 Representation of Digitized Measured Values of the ET 200B-4Al (6ES7 134-0HF01-0XBO0; Measur-
ing Ranges: £1.25V,+ 25V, + 5V, + 10 V; Amount and Sign)

Units Measured Value in V Sl Digitized Measured Value X |X| OV | Range
+1.25V| £25V | +5V +10V | 15(14131211109 8 76 5 4 B2|1|0
2047 | 1.2494 | 24988 | 49976 99951 | 0 |01 11 11111111|0|0f1
2046 | 1.2488 | 2497549951 9.9902| 0 |01 1111111110 00{0
1 0.0006 | 0.0012 | 0.0024 | 0.0049 ( O ([0 O O O O OOOOOO1C00|O0 No-
minal

0 0.0000 | 0.0000 | 0.0000 | 0.0000( O [0OO O O0OOO0OO0OO0OOOGQOQOQO|O range

-1 [ -0.0006|—-0.0012| -0.0024| —-0.0049| 1 (0 0 0 O 0 O 0O O O O O 1 00O

—2047| —1.2494 —2.4988| -4.9976( —9.9951( 1 |0 1
—2048| —1.2500( —2.5000| -5.0000| —10.000( 1 |1 O

[EnY

1111111112000
0000O0O0OOOO|O|Of1

o
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Table 8-45 Representation of Digitized Measured Values of the ET 200B-4Al (6ES7 134-0HF01-0XBO0; Measur-
ing Ranges: £1.25V,+ 2.5V, + 5V, + 10 V;Binary)

Units Measured Value in V Digitized Measured Value X |X| OV | Range
+1.25V| £25V | +5V +10V (1514131211109 8 76 5 4 R[1]|0

4095 | 1.2494 | 24988 | 49976 99951 (0 1 1 1 111111111(0|0]|1

4094 | 1.2488 [ 2497549951 99902 |0 1 1 1111111110 00j|0

2049 | 0.0006 | 0.0012 | 0.0024 | 0.0049 [0 1 0 0 0O O OO OOOOT1 00fO Nomin

al

2048 | 0.0000 | 0.0000 | 0.0000 [ 0.0000 (01 O O O OOOOOOOGG ¢ofo0 range

2047 | -0.0006|-0.0012|-0.0024| -0.0049(0 0 1 1 1 11 11111 1 ¢of0

1 —1.2494| -2.4988| —4.9976| —9.9951(0 0 0 0 0 0 0 O O 0 0 O 1 ¢OfO

0 —-1.2500| —2.5000| —-5.0000| —10.000({0 0 0 0 0 0 O 0 O 0O 0O O Of0O|0Of1

Current Measuring

Ranges

ues for the measuring ranges: 0 ... 20 mA, 4 ... 20 20 mA.
The ET 200B-4Al module (6ES7 134-0HF01-0XB0) does not have an over-

The tables below show the assignments of analog to digitized measured val-

range.

Table 8-46 Representation of Digitized Measured Values of the ET 200B-4Al
(6ES7 134-0HF01-0XB0; Measuring Range:20 mA; Complement
of Twos)

Units Mea- Digitized Measured Value X|X| OV | Range
sured
Value in
mA
+20mA |1514131211109 8 76 5 4 R|1|0
2047 199902 |0 01 1111111111|0|0(12
2046 1998040 01 1111111110000
1 0.00976 |0 0 0 0O OOO0OO0OO0O0DO0OOT1GO0OO0|O0 Nomina
0 0.0000 (000000000000 ¢ go|o |'"an9e
-1 -000976|1 111111111111 TC00j|0
—-2047 | -19.9902(1 1 0 0 O O OO OO0OO0OO01O00]|0
—-2048 | —20.0000{1 1 0 0O OO 0OO0OO0OO0OO0OO0OO]|O(0O]|1
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Table 8-47 Representation of Digitized Measured Values of the ET 200B-4Al
(6ES7 134-0HF01-0XBO; Measuring Range:20 mA,;
Amount and Sign)

Units Mea- Sl Digitized Measured Value X |X| OV | Range
sured

Value in
mA

+20mA | 151413121110 9 8 7 6 5 4 2(1(0

2047 199902 0 (01 1111111111|0|0]|1
2046 199804 | 0 |01 1111111110 ¢gojo0

1 0.00976 | 0 [OOOOOOOOOOOT1O0O0|O0 No-

minal
0 0.0000 0/0O0O0O0O0DO0DO0OO0OO0OOOGOOQOQO|O range
-1 -0.00976| 1 ([0 OO OOOOO0O0O0OOOT1 Q0|0

A

—-2047 | -19.9902| 1 |0 1 1111111110900
—-2048 | —20.0000f 1 |1 0 0O OOO0OO0OO0OOOOO|OfO|2

Table 8-48 Representation of Digitized Measured Values of the ET 200B-4Al
(6ES7 134-0HF01-0XBO0; Measuring Range:20 mA; Binary)

Units Mea- Digitized Measured Value X|X| OV | Range
sured

Value in
mA

+20mA |1514131211109 8 76 5 4 @10
4095 19990210 111111111111|0|0f1
4094 19980410 111111111110 00f0

2049 0.00976 |0 1 O
2048 0.0000 |0 1 O
2047 | -0.00976|0 0 1

o

00OO0OOOOOOZ1O00]|O0 Nomina
0000000 O ( | range
111111111 00|o

= O

1 -19.9902|0 0 O
0 —20.0000{0 0 O

o

000O0O0O0OOTZ1O00(O
0000O0O0O0OCO|O|Of1

o

ET 200B Distributed I/O Station
8-68 EWA 4NEB 812 6089-02¢c



Analog Modules

Table 8-49 Representation of Digitized Measured Values of the ET 200B-4Al
(6ES7 134-0HF01-0XBO; Measuring Range: 0 ... 20 mA)

Units | Measured Digitized Measured Valué X |X| OV | Range
Value in
mA

0to20mA |1514131211109 8 7 6 5 4 B2|1]|0
4095 199951 |01 11111111111(0f0(1

4094 199902 |01 1 1111111110000 Nomina
I range

1 0.00488 [0 0O 0O O OOOOOO0OOOT1GO00|0
0 0.00000 [0 0O OOOOOOOOOO(

1 Same representation for two’s complement, amount and sign, and binary

Table 8-50 Representation of Digitized Measured Values of the ET 200B-4Al
(6ES7 134-0HF01-0XBO; Measuring Range: 4 ... 20 mA)

Units | Measured Digitized Measured Valué X |X| OV | Range
Value in
mA
4t020mA (1514131211109 8 7 6 5 4 B2(1]|0
2559 19.992 01001111111 11|0f01
2048 16.000 [0 1 00 0O0OOO0OO0O0ODO0OO0OGQ OO|O
512 4.000 0001000000000 OO]|O No-
minal
511 3.992 0000111112112 11O00]|0 range
384 3.000 000011000000
383 2.992 0000101112112 11Q00]|0
0 0.000 0000D00DO0OO0OO0OOOOGGOGO|1

1 sSame representation for two's complement, amount and sign, and binary

Note The measuring range 4 to 20 mA is resolved to 2048 units in the interval 512

to 2560. For a representation in the range 0 to 2048 units, 512 units must be
subtracted per software.
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8.5.5  Analog Value Representation, Operation with SIMATIC S7

Analog Value Rep-
resentation, Sl-

If you operate the ET 200B-4Al with SIMATIC S7 the analog values are rep-
resented in complements of twos.

MATIC S7 The table below shows the analog value representation of the ET 200B-4Al:

Table 8-51 Representation of an Analog Input Value as a Bit Pattern for SIMATIC S7 and ET 200B-4Al
High Byte Low Byte

Bit Number 15114 (13|12 | 11| 10| 9 8 7 6 51 4 3 2 1 0

Analog Value S| 214|213 212|211 1210 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20

Representation

Bit 15 has no significance for the amount of the measured value. It merely
represents the sign.

Voltage Measuring The table below shows the representation of the digitized measuring values

Ranges of the ET 200B-4Al for the measuring ranges1.25V,+ 25V, + 5V
and+ 10 V.
Table 8-52 Representation of Digitized Measured Values of the ET 200B-4Al (Measuring Ranb@s: V,
+ 25V, + 5Vand+ 10 V)
Measuring | Measuring | Measuring | Measuring Units
Range Range Range Range
+1.25V + 2.5V £+5V +10V Deci- | Hexade- Range
mal cimal
= 1.4699 = 2.9398 = 5.8796 = 11.759 32767 | 7FFRy | Overflow
1.46986 2.9397 5.8794 11.7589 32511 | 7EFRy
Overrange
1.25005 2.5001 5.0002 10.0004 27649 | 6CO014
1.25 2.50 5.00 10.00 27648 | 6COQ4
0.9375 1.875 3.75 7.50 20736 | 51004
Nominal range
—0.9375 - 1.875 -3.75 - 7.50 —20736 | AFOO4
-1.25 —2.50 —5.00 —10.00 —27648 | 94004
—1.25005 |-2.5001 —5.0002 — 10.0004 —27649 | 93FFRy
Underrange
—1.4699 —2.9398 —5.8796 —-11.759 —32512| 81004
=-1.47 =-2.94 =-5.88 =-11.76 -32768| 80004 | Underrun
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Current Measuring
Ranges

The two tables below show the representation of the digitized measuring val-
ues of the ET 200B-4Al for the measuring ranges20 mA, 0 ... 20 mA and

4 ...20 mA.

Table 8-53

Representation of Digitized Measured Values of the ET 200B-4Al (Mea-
suring Rangex 20 mA)

Measuring Range Units
+ 20 mA Decimal Hexadecimal Range
= 23.5185 32767 TFFR Overflow
23.518 32511 TEFR4
Overrange
20.0007 27649 6CO014
20.000 27648 6CO0Q4
15.000 20736 51004
Nominal range
—15.000 —20736 AFO04
—20.000 —27648 94004
—20.0007 —27649 93FRy
Underrange
—23.5185 -32512 81004
=-23.519 -32768 8000y Underrun
Table 8-54 Representation of Digitized Measured Values of the ET 200B-4Al (Mea-
suring Ranges: 0 to 20 mA and 4 to 20 mA)
Measuring | Measuring Units
Fomo | Froma . . Range
0 20 MA 0 20 MA Decimal Hexadecimal
= 23.5185 | = 22.815 32767 TFFRy Overflow
23.518 22.814 32511 TEFR4
Overrange
20.0007 20.0006 27649 6CO014
20.000 20.000 27648 6C004
15.000 16.000 20736 51004
Nomina' ramge
0.000 4.000 0 OH
-0.0007 3.9995 -1 FFFR4
Underrange
-3.5185 1.1852 —-4864 EDOQO4
=-3.5192 =1.1846 -32768 80004 Underrun
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8.5.6  Block Diagram, Terminal Assignment and Technical Data

Schematic Circuit Simplified representation of potential for the ET 200B-4Al and TB8:
Diagram

ET 200B-4Al

|
PROFIBUS-DP I_\\ 24V
5
,—‘—‘—‘_ 5V
| Logic +15V L
M

r
1
|
'
|
|
|
|
'
|
|
|
|

Nl |

e d = = = e e e e - 4_)(J
x.1 X.2 |[x4 Ma M L+
X1 Interface between electronics block and terminal block |
Analog TB8 | ‘

g Station [']
number :
selection . Suppr. logic

Coding panels STOP/RUN
switch
Connection | | | 1 1
PROFIBUS- | [k+[ [[0.30.4 |[[1.31.4[]]2.32.4[[[3.93.4| [MAL+[L+
DpP m oo oo oo o|o Olo|o
K- 0.10.2)1.111.2) (2.112.2) 3.1 3.2) |MAM (M
@ ] oo oo oo ol o o|lo|o
I I I I I N
PE Channel Channel Channel Channel Analog 24V
0 1 2 3 ground supply

Figure 8-23 Block Diagram: ET 200B-4Al (6ES7 134-0HF10-0XB0) and TB8
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Terminal Assign- The table below contains the terminal assignments of the TB8 for

ment ET 200B-4Al:

Table 8-55 Terminal Assignment of the TB8 for ET 200B-4Al
(6ES7 134-0HF01-0XBO0)

) / el o e S o o | o o o e
Terminal num- NN |
bering TB8 ad 0|0 0|0 0|0 0|0 0|00
O O e
Terminal Assignment
K+ Unassigned
K— Unassigned
x.1 Measuring line (+)
X.2 Measuring line (-)
x.3 Unassigned
x.4 Connection, resistance measurement
Ma Analog ground (M)
Ma Analog ground (M)
L+ Voltage supply, internal logic
L+ \oltage supply, internal logic
M \oltage supply, internal logic
M Voltage supply, internal logic
x=0,1,2,3

Note

Certain additional settings must be made for the input circuit by means of

the coding plugs of the TB8. The settings of the coding plugs are illustrated

in Figures 8-17 10 8-22.

ET 200B Distributed 1/0 Station
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Technical Data
table below.

The technical data of the ET 200B-4Al electronics block are listed in the

Technical specifications

Inputs

Baud rates* 9.6/19.2/93.75/187.5/500

1500/3000/6000/
12000 kbaud
Bus protocol PROFIBUS-DP
Galvanic isolation to the Yes
SINEC L2-DP bus
Power losses Typically 1.8 W

Weight (EB and TB)

Dimensions (EB and TB:
W x H x D)

Approx. 550 g (19.25 oz.

160 x 130 x 60

Diagnostics functions, alarms

Green "RUN” LED
Red "BF” LED

Voltage monitoring

Bus monitoring, SINEC
L2-DP

Group diagnostics Red "DIA” LED, parame-

terizable

Alarms
® Limit-value alarm Yes, parameterizable
channels 0 and 2

* Diagnostics alarm Yes, parameterizable

Supply voltage for inputs and internal logic

Supply voltage (L+)

* Rated value

* Permissible range
* Valuefort<05s

24V DC
185..30.2V
35V

Current consumption from
L+

* Logic 70 mA

* In operation with the IM 308-B, the maximum possib

baud rate is 1500 kbaud.

8-74

Number of inputs 4

Galvanic isolation to inter-No
nal electronics

Galvanic isolation to volt- Yes
age supply of internal logic

Measured value ranges
* \/ltage sensors + 125V
+ 25V

+ 5V

+ 10V
0..20mA
4...20 mA

+ 20 mA

Connection of signal sensors
* For voltage measure- Possible

® Current sensors

ment (2-wire connection)
® For current measure- Possible
ment (2-wire connection)

® For measuring trans- Possible, 2-wire- and
ducer 4-wire measuring trans-
ducers

Input resistance
* \/bltage measurement =100 KQ2
® Current measurement 125Q

Measured value represen-
tation

* SIMATIC S5 12-bit complement of two
or 11-bit amount with sig
or 12-bit binary (select-
able)

Max. 14-bit complement
of twos (depends on in-

tegration time)
Successive approximatio

e SIMATIC S7

le

Measuring principle

Conversion time Max. 100 18
Cycle time of module Approx. 5 ms
Permissible potential dif-
ference
® Across inputs of a Max. £ 10V
channel
Inputs to My (Ucm) Max. £ 1V

* MatoPEorM Max. 75V DC/60 V AC

Error message in the event of
* Range overshoot Yes
(nominal range)

* Wire break of signal-

sensor lines

Only for measuring range
4...20 mA

ET 200B Distributed 1/0 Station
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Inputs (continued)

Noise suppression for f =n

X (50/60 Hz+ 1%) n=

1,2, ..

e Common-mode inter- min. 70 dB
ference (4s<1V)

Basic error limit

* \Dltage ranges 0.15%
® Current range 0.20 %
Working error limit (O ...

60°C)

* \Dltage ranges 0.32%
* Current range 0.41 %

Permissible input voltage Max. + 30 V (static)or
(destruction limit) + 75V (pulse for max.
1ms and 1:20 sampling)

Permissible input current Max. 24 mA
(destruction limit)

Cable length
® Shielded Max. 100 m

ET 200B Distributed 1/0 Station
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8.6

Electronics Block ET 200B-4A0 (6ES7 135-0HF01-0XB0)

Characteristics

Dimensional Draw-

ing

The ET 200B-4A0 electronics block has the following characteristics:
e 4 inputs, floating to the supply voltage of the internal logic
e Qutput ranges:
— \Voltage output: £10V,0... 10V
— Current output+ 20 mA, 0 ... 20 mA, 4 ... 20 mA
e Supply voltage: 24 V DC
* Loads connectable in
— 4-wire connection
— 2-wire connection

¢ OQutput range selection via COM ET 200 or STEP 7 or directly via para-
meterization telegram (see Chapter 4)

See Figure 8-4 for the precise dimensions.

[J RUN
[J BF
CJola
O
O

ET 200B-s0

AHHAAAAAAARAAAAAAAAAAAAAARAAAAAR

4] E
é X.3 X.I-X.2 X.4 X:\S_:[.::ii\l_x}:l J_H

i

135-0HF01 -0XBO

Tu

Figure 8-24 Front Elevation: ET 200B-4A0 (6ES7 135-0HF01-0XB0)

8-76

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c



Analog Modules

List of Subsec- The following aspects of the ET 200B-4A0 are described below:
tions
In Section you will find on Page

8.6.1 Connecting loads 8-7¢
8.6.2 Configuration options 8-8Z
8.6.3 Setting the operating mode 8-83
8.6.4 Analog-value representation, operation with SIMATIC §5 8-85
8.6.5 Analog-value representation, operation with SIMATIC §7 8-87
8.6.6 Block diagram, pin assignment and technical data 8-89
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8.6.1  Connecting Loads

Possible Connec- There are two methods of connecting loads to the ET 200B-4A0:

tions . .
e 4-wire connection of loads

e 2-wire connection of loads

On the Following The following pages contain a connection example for every connection pos-
Pages sibility. Please note the following rules.
Rules Please note the following rules when connecting loads to the ET 200B-4A0:

* The output terminals x.2 (x = 0 to 3) have a fixed connection to analog
ground (Mn).
If non-floating loads are connected to a common reference potential,
please ensure minimum potential differences. Failure to do so can lead to
undesired transient currents across the output module.

¢ You are recommended to connect floating-ground loads which are float-
ing with reference to each other. In such cases, connect analog ground
(Ma) with PE (&) to enhance noise immunity.

¢ The connection terminals of unused outputs are left open.

¢ You must short-circuit terminals “K+" and “K-". For this purpose, set the
coding plug to the “C” position.

A Caution
If the supply voltage is below the lower tolerance limit, the output analog
values can deviate from the specified values.

Note

Please note the explanation of shielding of analog lines in Sections 3.1
and 3.5/

ET 200B Distributed I/O Station
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4-Wire Connection The voltage on the load is re-adjusted via two high-resistance sensor lines per
of Loads (Voltage channel (S+, S— at terminals x.3 and x.4). In this way, voltage drops of up to
Output) 3V per line can be re-adjusted.

Please ensure that the sensor lines are connected directly to the load.

i 4-wire connection of loads for voltage output is shown below:
x.3x.1 X.2X.4
v v v L
Ac AA AA
v v v
K+ 0.30.4 1.31.4 Mp L+{L+
g A8l [JI8 oo
K-| (f0.10.2\ (1.41.2 < 4 MAM [M ’
o plg pla ojog
- @ [
T IT T~ 7\ Shield
{0 AN N 1
Fl% + 24V
b
S+ S—
e e
R R Max.
75V DC/
Max. 75V DC/60 V AC 60V AC
I
PE Ma Mexternal

Figure 8-25 4-Wire Connection of Loads for Voltage Output

ET 200B Distributed I/O Station
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2-Wire Connec- The sensor lines are not required for 2-wire connection. Two-wire connection
tion of Loads is possible for voltage output if the line resistance of the signal lines is negli-
(Voltage Output) gible compared to the load resistance.

2-wire connection of loads for voltage output is shown below:

x.3 x.1 X.2 X.4

2 o v v v L
— bc| | 1B B TB8
< = < = < =
v v v
K+ [0.304 [1.31.4 ( { Ma L+ L+
O o|o Oo|o Oo|jo|a
K-| [o.10.2 [1.11.7 < ! MM [M ’
g alra A0 gjojg
é@ [ o
T 7 T T\ Shield
|1 _ L _J m
/cl; + 24V
L F L F
RL RL
Max.
75V DC/
B Max. 75 V DC/60 V AC 60 V. AC
|
PE MA Mexternal

Figure 8-26 2-Wire Connection of Loads for Voltage Output

ET 200B Distributed I/O Station
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Two-Wire Connec-
tion of Loads
(Current Output)

Two-wire connection of loads for current output is shown below:

; v v v L
fep] ta iA TB8
=1 [ < [ < [
x._3 x.1 X.2 X_.4 v v v
K+ 0304 (1314 ( { MAL+L+
O Oo|o Oo|o Oo|o|a
K-| [o0.102 [1.41.7 < 4 MAM [M ’
g P18 pio gjojg
ﬁb@ [
T~ |1~ 1 \_Shield
A B
Fl% + 24V
{—F H{—F
Re RL
Max.
75V DC/
Max. 75 V DC/60 V AC 60 V. AC
|
PE MA Mexternal

Figure 8-27 2-Wire Connection of Loads for Current Output
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8.6.2  Configuration Options

Type File The information in this section applies to the type $l8018BE.200

The type file contains the possible configurations. The configuration you
choose depends on the wiring of the module.

Configuration Table 8-56 shows the possible configurations of the ET 200B-4A0 with
COM ET 200 Windows or STEP 7.

Table 8-56 lists only the slots for configuring the output areas (slots 4 to 7).
Slots 1 to 3 have the default value "004”.

Table 8-56 Possible Configurations for the Output Areas of ET 200B-4A0

Config- Terminals used Length! Meaning
uration Channel 0 Channel 1 Channel 2 Channel 3 (in
words)
0.1/ 0.3/ 1.1/ 1.3/ 2.1/ 2.3/ 3.0/ 3.3/
0.2 0.4 1.2 14 2.2 2.4 3.1 3.4

4A0 X o] X 0] X 0] X 0] 4 A start address is ag
signed for the entire
module, addresses
for 4 are reserved.
(= module addres-

sing)

4 x 1A0 X o] X o] X o] X o] 4 A separate start ad-
dress can be assigngd

3x1A0) X ° x ° X ° 3 for each_channel.
2x1A0 X o] X o] 2 (= single-channel ad-
1x1A0| x 0 | dressing)

1 Length of user data

x = Connection of load

o = Connection of sensor lines for voltage measurement

Diagnostics Diagnostics messages and diagnostics data (slave diagnostics) are returned

only for the configured channels.

ET 200B Distributed I/O Station
8-82 EWA 4NEB 812 6089-02¢c



Analog Modules

8.6.3  Setting the Operating Mode

Setting the Operat- You set the operating mode of the ET 200B-4A0 electronics block
ing Mode * by means of the coding plugs on the TB8 terminal block
and

¢ by means of the COM ET 200 or STEP 7 parameterization software.

Coding Plugs The coding plugs of the TB8 enable you to set the output circuit for analog
value output of each individual channel of the ET 200B-4A0.

The possible settings of the coding plugs are: "A”, "B”, "C" and "D".

For details of the relationships between the settings of the coding plugs and
the output mode or load, see Section §.6.1. Section 3.1 describes how to
change the settings of the coding plugs.

Channel Some parameters of the ET 200B-4A0 listed on the following pages apply
only to individual channels. Table 8-57 lists the assignment of TB8 terminals
to channels.

Table 8-57 Assignment of Terminals to Channels

Channel Terminals

Channel 0 Terminals 0.1/0.2
Channel 1 Terminals 1.1/1.2
Channel 3 Terminals 2.1/2.2
Channel 4 Terminals 3.1/3.2

ET 200B Distributed I/O Station
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Parameters Table 8-58 shows all the parameters for parameterizing the ET 200B-4A0
with COM ET 200 Windows or STEP 7.
You can set these parameters for the ET 200B-4A0 if you use the type file
SI8018BE.200
Table 8-58 Parameters for ET 200B-4A0 (6ES7 135-0HF01-0XBO0)
Parameter Explanation Explanation
Diagnostics alarm Diagnostics alarm enable for module Disable
Enable
Diagnostics enable for channel 0 Diagnostics messages enabled sepa- Disable
Diagnostics enable for channel 1 rately for each channel Enable
Diagnostics enable for channel 2
Diagnostics enable for channel 3
Output value and range for channel ) Type and range of output defined sepa-
rately for each channel
Output value and range for channel 1 For voltage output: + 10V
0..10V
Output value and range for channel 2
For current output: + 20 mA
0...20m<
Output value and range for channel 3 4...20 mA
Representation of output values Sets representation of the analog values SIMATIC S5
for module SIMATIC S7

Type of dummy value for channel 0

Defines the dummy value output for

each channel in the event of commu

Parameterizable

Dummy value for channel 1

Dummy value for channel 2

Dummy value for channel 3

Last value
Type of dummy value for channel 1 nication interrigtion
Type of dummy value for channel 2
Type of dummy value for channel 3
Dummy value for channel 0 Sets dummy value for each channel 0

—32786 ... 32767

Default

8-84
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8.6.4  Analog Value Representation, Operation with SIMATIC S5

Analog Value Rep-

resentation, Sl-
MATIC S7

Analog Value Rep-

resentation, Sl-
MATIC S5

If you operate the ET 200B-4A0 with SIMATIC S5, you can utilize the ana-
log value representation of SIMATIC S7. See Section 8.6.5 for the measured-
value tables for analog value representation in SIMATIC S7.

Analog values are represented in complements of twos with the
ET 200B-4A0.

The table below shows the analog value representation of the ET 200B-4A0:

Table 8-59 Representation of an Analog Output Value as a Bit Pattern (6ES7 135-0HF01-0XB0)

High Byte Low Byte

Bit number

15/14)13|12|11|10( 9 (8|7 |6 |54 |3[2]1]0

Analog value
representation

SI (210 29 | 28 [ 27 [ 26 | 25| 2412312221 [20] X | X |X]|[X

Supplementary
Bits

Bits 0 ... 3 and 15 have no significance for the amount of the measured value.
See Table 8-60 for a detailed description of these bits.

Bits 0 ... 3 and 15 have the following meaning in the bit pattern of the analog
output value:

Table 8-60 Description of the Bits (6ES7 135-0HF01-0XB0)
Bit Meaning Signal Status [ Meaning of the Signal Status
Sl Sign 0 “+” sign
1 “~" sign
X Irrelevant - -

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02c

8-85



Analog Modules

Voltage and Cur- The table below shows the assignments of analog to digitized output signals
rent Output for the value rangest 10V, 0 ... 10 V£ 20 mA, 0 ... 20 mA, 4 ... 20 mA.
Ranges

Table 8-61 Analog Output Signals of the ET 200B-4A0 (Value Ranges0 V, 0 ... 10 V.= 20 mA,
0...20 mA, 4 ... 20 mAComplement of Two$g

Units Output Value in mV Digitized Output Value Range
0..20| 4..20| +20 | 0..10] +10v
mA mA mA v 1514131211109 8 7 6 5 |4
1249 23.52 01001110000 1] Over-
1204 | 2352 : 2352 | 11.758 | 11.758 [0 1 0 0 1 0 1 1 0 1 o ¢ "%
1025 |20.0195| 20.016 | 20.2 | 10.0098|10.0098/0 1 0 0 0 0 0 0 0 0 0 1
1024 | 200 | 200 | 20.0 | 1000 | 1000 [0 1 0 0 0 0 0 0 0 0 0 O
1023 | 19.98 | 19.98 | 1998 | 999 | 9990 [0 0 1 1 1 1 1 1 1 1 1 1
512 100 | 120 | 100 | 500 | 5000 [0 0 1 00000 0 0 0 G
256 5.0 800 | 50 | 250 | 2500 |00 01 000000 0 Q
1 0.0195 | 4.015 | 0.02 | 0.0098 | 0.0098 [0 0 0 0 0 0 0 0 0 0 O QNominal
0 0.0 4.0 0.0 00 | 0000 [0 00O0O0O0DOOGOOGOSGQ 2"
1 00 | 3984 | 002| 00 |-00098{1 1 1111111111
256 | 0.0 00 | -050| 00 |-2500|1 1110000000 Q
512 | 00 00 | -100| 00 |-5000|1 1100000000 Q
~1024 | 0.0 00 |-2000| 00 [-10000/1 1 0 0 00 00 0 0 0 Q
~1025 | 0.0 00 | —2002] 00 |-10009]1 0 1 11111111 1| Over
: : : : : : : range
~1204 | 0.0 00 |-2352| 00 [-11758/1 01101001 10 0

ET 200B Distributed I/O Station
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8.6.5

Analog Value Rep-
resentation, Sl-

ET 200B-4A0 for SIMATIC S7.

Analog Value Representation, Operation with SIMATIC S7

Analog values are represented in complements of twos with the

MATIC S7 The table below shows the analog value representation ET 200B-4A0:
Table 8-62 Representation of an Analog Output Value as a Bit Pattern for SIMATIC S7 and ET 200B-4A0
High Byte Low Byte
Bit number 15|14 |13 |12 (11 |10| 9 8 7 6 5 4 3 2 1 0
Analog value Sl 214213212 | 211 | 210 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20
representation

Voltage Output

Bit 15 has no significance for the amount of the output value. It merely repre-
sents the sign.

The table below shows the assignments of analog to digitized output signals

Ranges for the value rangest 10V, 0...10 V.
Table 8-63 Representation of Digitized Measured Values of the ET 200B-4A0 (Output Ranges: 0 to 10 V and
+ 10V)
Output Range | Output Range Units
Oto10V +10V Decimal Hexa- Range
decimal
0 0 =32512 =7F0Qy Overflow
11.7589 11.7589 32511 TEFF4
Overrange
10.0004 10.0004 27649 6CO014
10.0000 10.0000 27648 6C004
0 0 0 On
0 H 1
- 6912 E50Q4 Nomma’range
- 6913 E4FFy
—10.0000 — 27648 94004
10.0004 — 27649 93FF4
Underrange
—11.7593 — 32512 81004
0 <-32513 <80FFky Underrun

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c

8-87



Analog Modules

Current Output The table below shows the assignments of analog to digitized output signals
Ranges for the value rangest 20 mA, 0 ... 20 mA, 4 ... 20 mA.

Table 8-64 Representation of Digitized Measured Values of the ET 200B-4A0 (Output Rang@snA, 0 to
20 mA and 4 to 20 mA)

Output Output Output Units Range
Range + 20 Range Range :
mA 0to20mA | 4to20ma | Decimal | Hexade-
cimal
0 0 0 =32512 | =7F0Qy | Overflow
23.518 23.518 22.81 32511 TEFR
: : : Overrange
20.0007 20.0007 20.006 27649 6C014
20.000 20.000 20.000 27648 6COQy
0 0 4.000 0 OH
Nomina' ramge
0 - 6912 E5004
0 - 6913 E4AFFRy
—20.000 — 27648 94004
— 27649 93FFy
: : Underrange
—23.519 — 32512 8100y
0 <-32513| =80FFRy | Underrun

ET 200B Distributed I/O Station
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8.6.6  Block Diagram, Terminal Assignment and Technical Data

Block Diagram Simplified representation of potential for the ET 200B-4A0 and TBS:
ET 200B-4A0
PROFIBUS-DP | I_x\ 24\ —
5
. 5V
! Logic +18V -
1 M
R emi= N
O e
| I
A N ax |
x.1Kx.2| X.3| [x.4 Ma M L+
X1 Interface between electronics block and terminal block |
Analog TB8 | 1
g Station [|]
number Suppr. logic
selection Coding panels STOP/RUN
- switch
Connection | | | | | | | | | ]
PROFIBUS-DP| |K+| [[0.30.4 || |1.31.4]|][2.32.4||[3.33.4| [MAL+L+
[m] o|o o|o o|o o|g gjo|o
K- 0.1 0.2 1.141.2 2.12.2)3.13.2) |[MAM |M
@ | oo olo olol Jglo glo|o
! I I I I AN
PE Channel Channel Channel Channel Analog 24V
0 1 2 3 ground supply

Figure 8-28 Block Diagram: ET 200B-4A0 (6ES7 135-0HF01-0XB0) and TB8
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Terminal Assign- The table below contains the terminal assignments of the TB8 for
ment ET 200B-4A0, depending on the circuit type used.

Table 8-65 Terminal Assignment of the TB8 for ET 200B-4A0
(6ES7 135-0HF01-0XB0)

) / Y o B [=Zz =2 |(mew
Terminal num- N 1 O
bering TB8 I 00 00 010 00 0|00

\\\ S o A AR o A ot oA
I O I 0 | ||
Terminal 4-Wire Connection 2-Wire Connection
K+ Unassigned
K— Unassigned
x.1 Analog output “voltage” (+) Analog output “current or
voltage” (+)
X.2 Analog output “voltage™ (-) Analog output “current or
voltage” (-)
x.3 Sensor line (S+) connected to x.1
x.4 Sensor line (S-) connected to x.2
Ma Analog ground (M)
Ma Analog ground (M)
L+ \oltage supply for internal logic
L+ Voltage supply for internal logic
M \oltage supply for internal logic
M \oltage supply for internal logic
x=0,1,2,3
Note

You must make additional settings for the input circuits of the TB8 via cod-
ing plugs. See Figures 8-25 and 8-27 for the necessary settings of the coding
plugs.

ET 200B Distributed I/O Station
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Technical Data
table below.

The technical data of the ET 200B-4A0 electronics block are listed in the

Technical specifications

Outputs, continued

Baud rates* 9.6/19.2/93.75/187.5/500

1500/3000/6000/
12000 kbaud
Bus protocol PROFIBUS-DP
Galvanic isolation to SI-  Yes
NEC L2-DP bus
Power losses Typically 2.4 W

Weight (EB and TB)

Dimensions (EB and TB:
W x H x D)

Approx. 550 g (19.25 oz.

160 x 130 x 60 mm
(6.24 x 5.07 x 2.34 in.)

Diagnostics functions, alarms

Green “RUN” LED
Red “BF” LED

Voltage monitoring

Bus monitoring SINEC
L2-DP

Group diagnostics Red “DIA” LED, parame-

terizable

Diagnostics alarm Yes, parameterizable

Supply voltage for outputs and internal logic

Supply voltage (L+)

* Rated value 24V DC
* Permissible range 18.5t0 30.2 V
®* Value fort<0.5s 35V

Current consumption from

L+

* Logic Max. 200 mA
Outputs

Number of outputs 4

Galvanic isolation to inter- No
nal electronic circuits

Galvanic isolation to volt- Yes
age supply of internal logic

Output ranges
* \lltage range
® Current ranges

+10V,0to 10V
+ 20 mA, 0 to 20 mA,

4 t0 20 mA
Connection type 2- or 4-wire connection

Load resistance

* \ltage output Min. 3.3 kQ

* Load impedance for Max. 300 Q
current output

* Capacitive load Max. 1 W

* Inductive load Max. 1 mH

Data input format 11-bit complement of two

Overrange Approx. 17.5 %
Conversion time Approx. 1 ms
Settling time

* For resistive load 0.1 ms

® For capacitive load 3.3 ms

* For inductive load 0.5 ms

Permissible potential dif-
ference
* MatoPEorM Max. 75V DC/60 V AC

Crosstalk between outputs40 dB

Working error limit (over
entire temperature range in
relation to output range)

* \Dbltage + 0.5%
* Current +1%
Basic error limit (working

error limit at 28C (77°F)

in relation to output range)

* \ltage + 0.2%
* Current + 0.3%

Temperature error (in rela-+ 0.02 %/K
tion to output range)

Linearity error (in relation + 0.05 %
to output range)

Repeatability (in steady- + 0.05 %
state condition at 2¥ (77

°F), in relation to output

range)

Output ripple (in relation =+ 0.05 %

to output range)
\oltage output

® Short-circuit protec-  Yes, max. 1 output simul-

tion taneously
® Short-circuit current  Max. 25 mA
Current output
* |dle voltage Max. 18 V
Cable length
® Shielded Max. 100 m (328 ft.)

12
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Type Files and GSD Files A

In this Chapter In order to operate an ET 200B module you require

¢ atype file for operation with COM ET 200 V4.x, COM ET 200 Windows
or STEP 7

or

¢ a GSD file for operation with PROFIBUS-DP masters from Siemens or
other vendors.

Section Describes Page
Al Type files of the ET 200B modules A-2
A.2 GSD files of the ET 200B modules A-4

ET 200B Distributed I/O Station
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Type Files and GSD Files

A.1 Type Files of the ET 200B Modules

Type File

Provision of Type
Files

Digital Modules

COM ET 200 V4.x, COM ET 200 Windows and STEP 7 require a type file
for each ET 200B module (DP slave). The type file contains the definitions
of all the module’s characteristics.

Before you start working with the software, make sure that the type file of
the ET 200B module is installed in a type-file directory recognized by the
software.

All the type files needed to start ET 200B with COM ET 200 V4.x, COM
ET 200 Windows and STEP 7 are available in the Interface Center. The mo-
dem number to dial is: +49 (0911) 737972

The designations of the type files for the digital ET 200B modules are as fol-

lows:

Table A-1

Designations of Type Files for Digital Modules

Station Type

Type File for

COM ET 200 V4.x

Type File for

COM ET 200 Windows

and STEP 2

SIO001TE.200

SI0001AX.200

SI0004TE.200

SI0004AX.200

SIO00CTE.200

SI000CAX.200

SI0002TE.200

SI0002AE.200

SI0O005TE.200

SI0005AE.200

SIO00DTE.200

SIO00DAE.200

B-16DI DP
B-32DI DP
B-32DI.2 DP
B-16DO DP
B-16DO/2A DP
B-32DO DP
B-8DI/8DO DP

SI0O00BTE.200

SI0O00BAE.200

B-8DI/8DO HWA DP

SI0010TE.200

SI0010AE.200

B-16D1/16DO DP

SIO00ATE.200

SI000AAE.200

B-24DI1/8DO DP

SIO00FTE.200

SI0O00FAE.200

B-24DI1/8D0.2 DP

SIO00ETE.200

SI000EAE.200

SI0019TE.200

S10019TX.200

SI001ATE.200

SI001ATX.200

SI001CTE.200

SI1001CTX.200

SI001DTE.200

S1001DTX.200

B-16DI-AC DP
B-16DO-AC DP
B-16RO-AC DP
B-8DI/BRO-AC DP
B-8RO DP

SI0003TE.200

SI0003AX.200

1 These typefiles are valid for the digital modules described in this manual (order num-
bers are listed in Appendix F), even if the type files contain some order numbers of
fully compatible predecessor modules.
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Type Files and GSD Files

Analog Modules

SIxxxxBE.200

Installation

The designations of the type files for the analog ET 200B modules are as fol-
lows:

Table A-2 Designations of Type Files for Analog Modules

Station Type Type File for Type File for
(in COM ET 200) COM ET 200 V4.x COM ET 200 Windows
and STEP 7
B-4/8Al DP SI801ATE.200 SI801AAE.200
B-4Al DP SI8019TE.200 SI8019AE.200
B-4A0 DP SI8018TE.200 SI8018AE.200
B-4/8Al-2 DP - SI801ABE.200
B-4Al-2 DP - SI8019BE.200
B-4A0-2 DP - SI8018BE.200

There are two type-file version for configuring analog modules with
COM ET 200 Windows (SIxxxxAE.200 and SIxxxxBE.200).

You can use either version. The SIxxxxBE.200 version supports additional
functions for analog modules (alarms, dummy-value output for 4A0) and
additional measuring ranges.

The SIxxxxBE.200 version now also supports single-channel addressing.

The manuals on the software contain notes on installation.

Note

The type files listed in Tables A-1 and A-2 are valid for the modules de-
scribed in this manual (order numbers are listed in Appendix F), even if the
type files contain the order numbers of predecessor modules! A
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Type Files and GSD Files

A.2 GSD Files of the ET 200B Modules

GSD File

Provision of GSD
Files

Major Characteris-
tics

A4

You need a device master data file, or GSD file to EN 50170, Part 3 to con-
nect ET 200B modules to DP masters which cannot process the type files
(e.g. DP masters from other vendors. The GSD file contains the definitions of
all slave-specific characteristics.

All GSD files for ET 200B are available on a diskette which you can order,
guoting the following order number:

Diskette with GSD files: 6ES7 190-1AA00-0AA0

You can also fetch the GSD files by modem from the Interface Center: the
modem number to dial is:

Tel.: +49 (0911) 737972

In case the GSD file is not available, the major characteristics of the
ET 200B modules are listed in the tables below. This information will suffice
to start ET 200B with a CP 5431, for example.

ET 200B Distributed 1/0 Station
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Type Files and GSD Files

16DlI, 32D, 16DO
and 16DO/2A

The table below lists the master data of the ET 200B modules: 16DlI, 32Dl,
32DI 0.2 ms, 16DO and 16DO/2A.

Table A-3 Characteristics according to EN 50170, Part 3 for ET 200B-16DI, ET 200B-32DI, ET 200B-32DI
0.2ms, ET 200B-16DO, ET 200B-16DO/2A
Characteristic DP Keyword to 16Dl 32Dl 32Dl 16DO | 16DO/2A

EN 50170, Part 3 0.2ms

Manufacturer ID Ident_Number 000134 | 00044 | 000Gy | 00024 00054

Supports 9.6 kbaud 9.6_supp Yes

Supports 19.2 kbaud 19.2_supp Yes

Supports 93.75 kbaud 93.75_supp Yes

Supports 187.5 kbaud 187.5_supp Yes

Supports 500 kbaud 500_supp Yes

Supports 1.5 Mbaud 1.5M_supp Yes

Supports 3 Mbaud 3M_supp Yes

Supports 6 Mbaud 6M_supp Yes

Supports 12 Mbaud 12M_supp Yes

Supports FREEZE control Freeze_Mode_supp Yes Yes Yes - -

command

Supports SYNC control Sync_Mode_supp - - - Yes Yes

command

Supports autobaud search Auto_Baud_supp Yes

Software-settable station Set_Slave_Add_supp No

number

Length of user-specific data | User_Prm_Data_Len 5 Byte

(parameterization telegram)

User-specific data User_Prm_Data 004, 004, 004, 004,004

(parameterization telegram)

Modular station Modular_Station No

ET 200B Distributed 1/0 Station
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Type Files and GSD Files

32D0, 8RO, The table below lists the master data of the ET 200B modules: 32DO, 8RO,
8DI1/8DO and 8DI1/8DO and 8DI/8DO HWA.
8DI1/8DO HWA
Table A-4 Characteristics according to EN 50170, Part 3 for ET 200B-32DO, ET 200B-8RO,
ET 200B-8DI/8DO, ET 200B-8DI1/8DO HWA
Characteristic DP Keyword to 32DO 8RO 8DI1/8DO | 8DI/8DO
EN 50170, Part 3 HWA
Manufacturer ID Ident_Number 000Dy 00034 000By 00104
Supports 9.6 kbaud 9.6_supp Yes
Supports 19.2 kbaud 19.2_supp Yes
Supports 93.75 kbaud 93.75_supp Yes
Supports 187.5 kbaud 187.5_supp Yes
Supports 500 kbaud 500_supp Yes
Supports 1.5 Mbaud 1.5M_supp Yes
Supports 3 Mbaud 3M_supp Yes
Supports 6 Mbaud 6M_supp Yes
Supports 12 Mbaud 12M_supp Yes
Supports FREEZE control Freeze_Mode_supp - - Yes Yes
command
Supports SYNC control Sync_Mode_supp Yes Yes Yes Yes
command
Supports autobaud search Auto_Baud_supp Yes
Software-settable station Set_Slave_Add_supp No
number
Length of user-specific data | User_Prm_Data_Len 5 Byte

(parameterization telegram)

User-specific data
(parameterization telegram)

User_Prm_Data

004, 004, 004, 004,004

Modular station

Modular_Station

No

A-6
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Type Files and GSD Files

16DI/16DO,
24DI1/8DO and
24DI1/8D0O 0.2ms

The table below lists the master data of the ET 200B modules: 16DI1/16DO,
24DI/8DO and 24DI/8DO 0.2 ms.

Table A-5 Characteristics according to EN 50170, Part 3 for ET 200B-16DI/16DO, ET 200B-24DI/8DO,
ET 200B-24DI/8DO 0.2ms
Characteristic DP Keyword to 16DI1/16DO 24DI/8DO 24DI/8DO
EN 50170, Part 3 0.2ms

Manufacturer ID Ident_Number 000Ay 000R4 000E4
Supports 9.6 kbaud 9.6_supp Yes

Supports 19.2 kbaud 19.2_supp Yes

Supports 93.75 kbaud 93.75_supp Yes

Supports 187.5 kbaud 187.5_supp Yes

Supports 500 kbaud 500_supp Yes

Supports 1.5 Mbaud 1.5M_supp Yes

Supports 3 Mbaud 3M_supp Yes

Supports 6 Mbaud 6M_supp Yes

Supports 12 Mbaud 12M_supp Yes

Supports FREEZE control Freeze_Mode_supp Yes Yes Yes
command

Supports SYNC control Sync_Mode_supp Yes Yes Yes
command

Supports autobaud search Auto_Baud_supp Yes

Software-settable station Set_Slave_Add_supp No

number

Length of user-specific data | User_Prm_Data_Len 5 Byte

(parameterization telegram)

User-specific data User_Prm_Data 004, 004, 004, 004,004
(parameterization telegram)

Modular station Modular_Station No
ET 200B Distributed 1/O Station
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16DI-AC, 16DO-AC,

The table below lists the master data of the ET 200B modules: 16DI-AC,

16RO-AC and 16D0O-AC, 16R0O-AC and 8DI/BRO-AC.
8DI/BRO-AC
Table A-6 Characteristics according to EN 50170, Part 3 for ET 200B-16DI-AC, ET 200B-16DO-AC,
ET 200B-16RO-AC, ET 200B-8DI/8RO-AC
Characteristic DP Keyword to 16DI-AC | 16DO-AC | 16RO-AC | 8DI/8RO-
EN 50170, Part 3 AC
Manufacturer ID Ident_Number 001 001A4 001G, 001Dy
Supports 9.6 kbaud 9.6_supp Yes
Supports 19.2 kbaud 19.2_supp Yes
Supports 93.75 kbaud 93.75_supp Yes
Supports 187.5 kbaud 187.5_supp Yes
Supports 500 kbaud 500_supp Yes
Supports 1.5 Mbaud 1.5M_supp Yes
Supports 3 Mbaud 3M_supp Yes
Supports 6 Mbaud 6M_supp Yes
Supports 12 Mbaud 12M_supp Yes
Supports FREEZE control Freeze_Mode_supp Yes - - Yes
command
Supports SYNC control Sync_Mode_supp - Yes Yes Yes
command
Supports autobaud search Auto_Baud_supp Yes
Software-settable station Set_Slave_Add_supp No
number
Length of user-specific data | User_Prm_Data_Len 5 Byte

(parameterization telegram)

User-specific data
(parameterization telegram)

User_Prm_Data

004, 004, 004, 004,004

Modular station

Modular_Station

No

A-8
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4/8Al, 4Al and 4A0

The table below lists the master data of the ET 200B modules: 4/8Al, 4Al

and 4A0.
Table A-7 Characteristics according to EN 50170, Part 3 for ET 200B-4/8Al, ET 200B-4Al, ET 200B-4A0
Characteristic DP Keyword to 4/8Al 4Al 4A0
EN 50170, Part 3
Manufacturer ID Ident_Number 801A4 801% 8018,
Supports 9.6 kbaud 9.6_supp Yes
Supports 19.2 kbaud 19.2_supp Yes
Supports 93.75 kbaud 93.75_supp Yes
Supports 187.5 kbaud 187.5_supp Yes
Supports 500 kbaud 500_supp Yes
Supports 1.5 Mbaud 1.5M_supp Yes
Supports 3 Mbaud 3M_supp Yes
Supports 6 Mbaud 6M_supp Yes
Supports 12 Mbaud 12M_supp Yes
Supports FREEZE control Freeze_Mode_supp Yes Yes -
command
Supports SYNC control Sync_Mode_supp - - Yes
command
Supports autobaud search Auto_Baud_supp Yes
Software-settable station Set_Slave_Add_supp No

number

Length of user-specific data
(parameterization telegram)

User_Prm_Data_Len

see Appendx C

User-specific data
(parameterization telegram)

User_Prm_Data

see Appendix C

Modular station

Modular_Station

No

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c
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Configuration Telegram B

Applicability

In this Chapter

If you use configuration software such as COM ET 200 or STEP 7, you can
ignore this chapter.

If you address ET 200B modules via a configuration telegram for example
with CP 5431 as DP master, you can consult this chapter for details of how to
structure the configuration telegram for the various types of ET 200B mod-
ule.

ET 200B Distributed 1/0 Station
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Configuration Telegram

Structure for Digi-
tal Modules

The structure of the configuration telegram for digital ET 200B modules is as

follows:

Table B-1

The configuration telegram for digital modules consists of 2 bytes.

Structure of the Configuration Telegram for Digital ET 200B Modules

Slot

Byte n

Slot 1 - Output area of the digital module (byte 0)

Slot 2 - Input area of the digital module (byte 1)

See Table B-2

IDs for Digital Table B-2 contains all IDs (hexadecimal) for the digital ET 200B modules.
ET 200B

Table B-2 IDs for Digital ET 200B Modules

Digital Module Order Number ID Consis- | Address | Address
tency Scope Area
Byte O Byte 1 (Bytes
Slot 0 Slot 1 o |lI

ET 200B-16DI 6ES7 131-0BHO0-0XBO 00 11 Byte - 2 digital
ET 200B-32DI 6ES7 131-0BL0O0-0XBO 00 13 Byte - 4 digital
ET 200B-32DI 0.2ms 6ES7 131-0BL10-0XBO

ET 200B-16DO 6ES7 132-0BH00-0XBO 21 00 Byte 2 - digital
ET 200B-16DO/2A 6ES7 132-0BH10-0XBO 21 00 Byte 2 - digital
ET 200B-32DO 6ES7 132-0BL00-0XB0 23 00 Byte 4 | — | digital
ET 200B-8DI/8DO 6ES7 133-0BHO00-0XBO 20 10 Byte 1 1 digital
ET 200B-8DI/8DO HWA 6ES7 133-0BH10-0XBO 21 10 Byte 2 1 digital
ET 200B-16DI1/16DO 6ES7 133-0BL00-0XBO 21 11 Byte 2 2 digital
ET 200B-24DI/8DO 6ES7 133-0BN0O0-0XBO 20 12 Byte 1 3 digital
ET 200B-24DI/8DO 0.2ms | 6ES7 133-0BN10-0XB0O

ET 200B-8RO 6ES7 132-0GF00-0XBd 20 00 Byte 1 - digital
ET 200B-16DI-AC 6ES7 131-0HF00-0XBO 00 11 Byte - 2 digital
ET 200B-16DO-AC 6ES7 132-0HF00-0XBO 21 00 Byte 2 | - | digital
ET 200B-16RO-AC 6ES7 132-0HH00-0XB( 21 00 Byte 2 - digital
ET 200B-8DI/8RO-AC 6ES7 133-0HH00-0XBQ 20 10 Byte 1 1 digital

B-2
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Configuration Telegram

Structure for Ana-
log Modules

Table B-3 Structure of

The length of the configuration telegram for analog modules depends on the
type of configuration.

The structure of the configuration telegrams for analog ET 200B modules is
as follows:

the Configuration Telegram for Analog ET 200B Modules

(n=15,n=20, ... n=50)

Slot Byte
n n+1 n+2 n+3 n+4
Slot 1 (virtual only) (n = 0) 04 00 00 AD C4
Slot 2 (virtual only) (n =5) 04 00 00 9B 40
Slot 3 (virtual only) (n = 10) 04 00 00 8F Co
Slots 4 to 11 — input and output areas of the analog module See Table B-4

IDs for Analog
ET 200B

ET 200B Distributed 1/0 Statio
EWA 4NEB 812 6089-02c

Table B-4 contains all IDs (hexadecimal) for the analog ET 200B modules

Table B-4 IDs for Analog ET 200B Modules

Analog Module (Or- | Slot Bytel
der No.: BES7 ..) n | n+1 | n+2 ‘ n+3 | n+4
ET 200B-4/8Al Configuration for entire module (8Al):
4 43 47 00 15 C5
Configuration by channels (¢ Al to 8 x Al):
4 43 40 00 15 Cc2
5to 43 40 00 95 Cc2
11
ET 200B-4Al Configuration for entire module (4Al):
4 43 43 00 15 C4
Configuration by channels (¥ Alto 4 x Al):
4 43 40 00 15 Cc2
5to 43 40 00 95 Cc2
7
ET 200B-4A0 Configuration for entire module (4A0):
4| 8 | 43 | oo | 25 | Do
Configuration by channels (¥ AO to 4 X AO):
4 83 40 00 25 DO
5to 83 40 00 A5 DO
7

1 n=15:slot4..n=50:slot11

n
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Configuration Telegram

Example of a Con-
figuration Tele-
gram

You want to configure an ET 200B-4A0 with two output channels (channels
0 and 1).

The configuration telegram consists of 25 bytes, as follows:

virtual
slot 1

04 00 00 AD C4 04 00 00 9B 40 04 00 00 8F CO 83400025 D0 834000 A5 DO

virtual virtual 4A0. channel 0  4AO. channel 1
slot 2 slot 3 slot 4 slot5

B-4
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Parameterization Telegram

Applicability

In this Chapter

If you use configuration software such as COM ET 200 or STEP 7, you can
ignore this chapter.

If you parameterize ET 200B modules via a parameterization telegram for
example with CP 5431 as DP master, you can consult this chapter for details
of how to structure the parameterization telegram for the various types of

ET 200B module.

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02c

Section Describes Page
Ccl1 Structure of the parameterization telegram C-2
Cc.2 Standard part of the parameterization telegram C-3
C3 Parameters for status C-4
CA4 Parameters for analog input modules C-5
C5 Parameters for analog output module C-10
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Parameterization Telegram

C.1 Structure of the Parameterization Telegram

Definition: Para-
meterization Tele-
gram

Structure for Digi-
tal Modules

Structure for Ana-
log Modules

C-2

All the parameterizable values of the ET 200B are stored in the parameteriza-
tion telegram.

No settings can be made for digital ET 200B modules via the parameteriza-
tion telegram. 5 bytes must contain {0y default.

The structure of the parameterization telegrams for digital ET 200B modules
is as follows:

Standard part (7 bytes) i See Section|C.2

00y 00y 00y 00y 00y 5 bytes with 00y as default

Figure C-1 Structure of the Parameterization Telegram for Digital ET 200B modules

In the case of analog ET 200B modules, you can use the parameterization
telegram to define diagnostics response and set the defaults for analog value
measurement or analog value output, as applicable.

Structure of the parameterization telegram for analog ET 200B modules is as
follows:

Standard part (7 bytes) % See Section C.2

Parameters for status (3 bytes) See Section C.3

Parameters for analog modules (26 bytes) } See Sections C.4 and C.5

Figure C-2 Structure of the Parameterization Telegram for Analog ET 200B Modules

ET 200B Distributed 1/0 Station
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Parameterization Telegram

C.2 Standard Part of the Parameterization Telegram

Standard Part

The first 7 bytes of the parameterization telegram are standardized to
EN 50170, Part 3, and their contents could be as follows:

Byte 0
Byte 1
Byte 2
Byte 3
Byte 4
Byte 5
Byte 6

084

01y

064

0By

80y

1Dy

00y

Station status

Watchdog factor 1
Watchdog factor 2
Response delay Trpy
Manufacturer ID, high byte;
Manufacturer ID, low byte
Group ID

Figure C-3 Standard Part of the Parameterization Telegram

ET 200B Distributed 1/0 Station
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Parameterization Telegram

C.3 Parameters for Status

Parameters for The next 3 bytes contain the status bytes. The meanings of the parameters are
Status described in Figure C-4.

The defaults for these three bytes are:
e 004 604 ODy: for 4/8Al and 4Al
e 004 204 ODy: for 4A0

7 65 43 2 1 0BitNo.
Byte7| [ [o]ofo] [ [ |
IStartbit monitoring ON
Stopbit monitoring ON
Watchdog base 0: 10 ms
Fail-safe mode 1'1ms

0: Other DP master
1: DP master in SIMATIC S7/M7

6 5 Bit No.
Byte8[0] | [o[ofo]o]0]
I

Diagnostics alarm enable

Process alarm enable

5432 0BitNo,
Byteo[ofo] [ [1] [o] |

0: Operation with S7/M7-DP master
1: Operation with IM 308-C

0: Analog value representation in SIMATIC S5 format
1: Analog value representation in SIMATIC S7/M7
format

1: Bitis always "1”

00: Complement of twos (4/8Al, 4Al)
01: Amount with sign (4/8Al, 4Al)
10: Binary (4Al)

11: Invalid entry

Figure C-4 Parameters for Status

ET 200B Distributed I/O Station
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Parameterization Telegram

C.4 Parameters for Analog Input Modules

Parameters for
4/8Al and 4Al

The next bytes (bytes 10 to 35) contain the following parameters for

ET 200B-4/8Al and ET 200B-4Al:

Byte 10 07 Block length

Byte 11 5Fy4 S7 constant

Byte 12 04H Slot For bytes

Byte 13 00y Data record number | 15, 16

Byte 14 02y Data record length

Byte 15 Diagnostics enable

Byte 16 Wire break moni- See Figure C-6
tor enable

Byte 17 134 Block length

Byte 18 5FH S7 constant

Byte 19 04y Slot For bytes

Byte 20 01y Data record number | 22to 35

Byte 21 OEH Data record length

Bytes Parameters for

2210 35 analog value
measurement See Figure C-7

Figure C-5 Parameters for Analog Input Modules 4/8Al, 4Al

Channel (Group)

The parameters listed on the following pages refer to channel groups for

ET 200B-4/8Al and to channels for ET 200B-4Al. Table C-1 shows the as-
signment of terminals to channels and channel groups.

Table C-1 Assignment of Terminals to Channel (Groups)
Channel (Group) n 4/8Al 4Al
Channel (group) 0 | Channel group O Channel 0

(terminals 0.1/0.2, 0.3/0.4) | (terminals 0.1/0.2)
Channel (group) 1 | Channel group 1 Channel 1
(terminals 1.1/1.2, 1.3/1.4) | (terminals 1.1/1.2)
Channel (group) 2 | Channel group 2 Channel 2
(terminals 2.1/2.2, 2.3/2.4) | (terminals 2.1/2.2)
Channel (group) 3 | Channel group 3 Channel 3
(terminals 3.1/3.2, 3.3/3.4) | (terminals 3.1/3.2)

ET 200B Distributed 1/0 Station
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Parameterization Telegram

Bytes 15, 16 Figure C-6 shows the contents of bytes 15 and 16. You activate a parameter
by setting the corresponding bit to”1".

7 3 21 0 BitNo.
Byte15 [0]ofofo] [ [ | |
I
Diagnostics enable, channel (group) O
Diagnostics enable, channel (group) 1
Diagnostics enable, channel (group) 2
Diagnostics enable, channel (group) 3

7 3210
Byte 16 [0[0fofo] [ [ [ |
|

Diagnostics enable, wire
break, channel (group) 0

Diagnostics enable, wire
break, channel (group) 1

Diagnostics enable, wire
break, channel (group) 2

Diagnostics enable, wire
break, channel (group) 3

Figure C-6 Bytes 15 and 16 for Analog Input Modules 4/8Al, 4Al

ET 200B Distributed I/O Station
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Parameterization Telegram

Bytes 22 to 35 Figure C-7 shows the structure of bytes 22 to 35. You activate a parameter by
setting the corresponding bit to”1".

Note

Representation of the limit values corresponds to analog value representa-
tion. Always bear the limit ranges in mind when setting the limit values.

76 2 0
Byte22 | | [o]o[o] [o]o]
I
‘ End-of-cycle alarm 4/8Al
Diagnostics alarm enable
Limit-value alarm enable
76543210
Byte23 | [ [ [ | | [ [ | Integrationtime, 4/8Al only;
N 4Al: byte 23 = 00y
|
| Channel group 0
Channel group 1
Channel group 2 See Table C-2
Channel group 3
7 4 3 0
Byte 24 Measurement channel (group) 0
Byte 25 Measurement channel (group) 1
Byte 26 Measurement channel (group) 2
Byte 27 Measurement channel (group) 3
H/—/H/—/
|
Measurement: range bl
Measurement: type See Table C-3
Byte 28 High byte Upper limit value,
Byte 29 Low byte channel 0
Byte 30 High byte Lower limit value,
Byte 31 Low byte channel 0
Byte 32 High byte Upper limit value, chan-
Byte 33 Low byte nel 2 (channel 1%)
Byte 34 High byte Lower limit value, chan-
Byte 35 Low byte nel 2 (channel 1*)

* For the ET 200B-4/8Al, only the combination of single channel addressidg
parameterization of channel group 0 for resistance measurement (Pt 100, Ni 100,
R) entails display of "Upper/lower limit value overshoot” for channel 1. In all other
cases (i.e. module addressing and single channel addrasdipgrameterization
of channel group O for other than resistance measurement (Pt 100, Ni 100, R), "Up-
per/lower limit value overshoot” is displayed for channel 2.

Figure C-7 Bytes 22 and 35 for Analog Input Modules 4/8Al, 4Al

ET 200B Distributed I/O Station
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Parameterization Telegram

Integration Time Table C-2 contains the codings for the various integration times that you can
set per channel group in byte 23 for the 4/8Al (see Figure C-7).

Table C-2 Codings for the Integration Times of the 4/8Al

Integration Time Coding
25ms 2#00
16.7 ms 2#01
20 ms 2#10
100 ms 2#11
Type of Measure- Table C-3 lists all measuring ranges of the analog input modules. The table
ment and Measur- shows the codings for the type of measurement plus the codings for the corre-
ing Ranges sponding measuring ranges. You must enter the codings for the desired mea-

suring range in bytes 24 to 27 (see Figure C-7).

Table C-3 Codings for the Measuring Ranges of the Analog Input Mod-

ules
Measurement: Coding Measuring Rangé Coding
Type (Bits 4to 7) (Bits 0 to 3)
Deactivated 2#0000 Deactivated 2#0000
\oltage 2#0001 + 80 mV (4/8Al) | 2#0001
+ 250 mV (4/8Al) | 2#0010
+ 500 mV (4/8Al) | 2#0011
+1V (4/8Al) | 2#0100
+ 25V (4Al) | 2#0101
+5V (4Al) | 2#0110
+ 125V (4Al) | 2#0100
+ 10V (4Al) | 2#1001
Current 2#0010 0..20mA (4Al) | 2#0010
4..20mA (4Al) 2#0011
+ 20 mA (4Al) 2#0100
Resistance 2#0100 48Q (4/8Al) | 2#0001
150Q (4/8Al) | 2#0010
300Q (4/8Al) | 2#0100
600Q (4/8Al) | 2#0110
Thermal resis- 2#1000 Pt 100 standard range (4/8A1R#0010
tance + linearization Ni 100 standard range  (4/8A])2#0011

ET 200B Distributed I/O Station
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Table C-3 Codings for the Measuring Ranges of the Analog Input Mod-
ules, continued

Measurement:
Type

Coding
(Bits 4to 7)

Measuring Rangé

Coding
(Bits 0 to 3)

Thermal elements
with linearization

2#1110

Type N [NiCrSi — NiSi] (4/8Al)
Type E [NiCr — CuNi]  (4/8Al)
Type J [Fe — TuNi'TET] 1478RN)
Type L [Fe — CuNi DIN] (4/8Al)
Type T [Cu — CuNi IEC] (4/8Al)
Type K [NiCr — Ni] (4/8Al)

Type U [Cu — CuNi DIN] (4/8Al)

2#0001
2#0010
2#0101
2#0110
2#0111
2#1000
2#1001

1

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c

The measuring ranges apply only to the modules in parentheses.
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C.5 Parameters for Analog Output Module

Parameters for The next bytes (bytes 10 to 35) contain the following parameters for
4A0 ET 200B-4A0:

Byte 10 074 Block length

Byte 11 5Fy S7 constant

Byte 12 04H Slot For bytes

Byte 13 00y Data record number | 15,16

Byte 14 024 Data record length

Byte 15 Diagnostics enable _

Byte 16 Reserved See Figure|C-9

Byte 17 134 Block length

Byte 18 5Fy S7 constant

Byte 19 04y Slot For bytes

Byte 20 01y Data record number | 22to 35

Byte 21 OEH Data record length

Byte 22 Parameters for

to 35 i analog value

: output See Figure C-10

Figure C-8 Parameters for Analog Output Module 4A0

Channel In the tables on the next pages, the parameters for ET 200B-4A0 apply to
channels. Table C-4 shows the assignment of terminals to channels

Table C-4 Assignment of Terminals to Channels
Channel n Terminals on 4A0
Channel 0 Terminals 0.1/0.2
Channel 1 Terminals 1.1/1.2
Channel 2 Terminals 2.1/2.2
Channel 3 Terminals 3.1/3.2

ET 200B Distributed I/O Station
C-10 EWA 4NEB 812 6089-02c
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Bytes 15, 16 Figure C-9 shows the contents of bytes 15 and 16. You activate a parameter
by setting the corresponding bit to"1”.

7 0 Bit No.
Byte15 [0[ofofo] | | | |
I
Diagnostics enable, channel 0
Diagnostics enable, channel 1
Diagnostics enable, channel 2
Diagnostics enable, channel 3

7 0
Byte 16 [0]0[o]o]o0]0]0]0] Notrelevant

Figure C-9 Bytes 15 and 16 for Analog Output Module 4A0

ET 200B Distributed I/O Station
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Bytes 22 to 35 Figure C-10 shows the structure of bytes 22 to 35. You activate a parameter
by setting the corresponding bit to”1".

Byte 22

Byte 23

Byte 24
Byte 25
Byte 26
Byte 27

Byte 28
Byte 29
Byte 30
Byte 31
Byte 32
Byte 33
Byte 34
Byte 35

76 0
[o] [ofo]oJofo]o]
|

Diagnostics alarm enable

7 3210
[ofofofo] | [ | |

Dummy value;

|
| Channel 0

Channel 1

Channel
Channel 3

7 4 3 0

R/_/R/_/
|
Output:

Output: type

2

Output, channel 0
Output, channel 1
Output, channel 2
Output, channel 3

range

High byte
Low byte
High byte
Low byte
High byte
Low byte
High byte
Low byte

0 = Dummy value
1 = Keep last value

} See Table C-5

Dummy value channel 0
Dummy value channel 1
Dummy value channel 2

Dummy value channel 3

keep last value

Figure C-10 Bytes 22 to 35 for Analog Output Module 4A0

Note

Representation of the dummy values corresponds to analog value representa-
tion. Bear the applicable range limits in mind when setting the dummy val-

ues.

C-12
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Type of Output

and Output
Ranges

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c

Table C-5 lists all output ranges of the analog output module. The table
shows the codings for the type of output plus the codings for the correspond-
ing output ranges. You must enter the codings for the desired output range in
bytes 24 to 27 (see Figure C-10).

Table C-5 Codings for Output Ranges of the Analog Output Module

Output: Type Coding Output Range Coding
(Bits 4 to 7) (Bits 0 to 3)
Deactivated 2#0000 Deactivated 2#0000
\oltage 2#0001 Otol0V 2#1000
+ 10V 2#1001
Current 2#0010 0to 20 mA 2#0010
410 20 mA 2#0011
+ 20 mA 2#0100

C-13
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Configuring with COM ET 200 V4.x D

Introduction

Compatibility

Type Files

In this Chapter

Additional In-
formation

You do not need the information in this chapter unless you want to replace
old ET 200B modules that you configured w@®M ET 200 V4.x with the
new ET 200B modules (order numbers: see Appendix F) described in this
manual.

You can easily replace old ET 200B modules with the new ET 200B modules
without having to reconfigure and parameterize the modules.

You can also configure the new ET 200B modules with the type files under
COM ET 200 V4.x.

When used in conjunction with the IM 308-B and COM ET 200 V 4.x, the
new modules behave like the old ET 200B modules they replace with regard
to configuration and diagnostics.

The names of the type files heeded for COM ET 200 V4.x are listed in Ap-
pendix A.1. (see also Teble 4-1)

In case you do not have access to the previous edition of this manual, the
most important information for configuring with COM ET 200 V 4.x is sum-
marized below.

In Section you will find on Page
D.1 Status and error indication by LEDs D-2
D.2 Slave diagnostics D-3
D.3 Configuration options D-11
D.4 Setting the operating mode with COM ET 200 V4.x D-12

If information on these topics would be redundant, you will find a reference
to the corresponding section of the manual on COM ET 200 Windows.

The manual ET 200 Distributed 1/0 System (Order No.: 6ES5 998-3ES.1)
contains detailed information on how to use COM ET 200 V4.x.

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02c
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Configuring with COM ET 200 V4.x

D.1 Status and Error Indication by LEDs

Error Indication, See Table 5-1, Section 5.2.
Digital ET 200B

Error Indication, The table below explains the meanings of the signals provided by the LEDs
Analog ET 200B on analog ET 200B modules for configuration with COM ET 200 V4.x.

Table D-1 LEDs on Analog ET 200B Modules and their Meanings

LED RUN LED BF LED DIA Meaning Remedy
Off Off Off \oltage not applied to mod- | ® Check the power supply.
ule. * Check that the electronics

block is correctly mounted
on the terminal block.

Lit (green) Off Off Module is on the PROFIBUS
DP and is exchanging data.

Lit (green) Lit (red) or off | Lit (red) An error has occurred on th¢ ® Read the diagnostics buffer
module (e.g. parameterization to identify the error, see
incorrect, wire break, measur- Sections 5.3 and D.2

ing range overshot) * |fthere is no diagnostics ir
formation in the buffer,
check parameterization to|
ascertain whether the diag
nostics alarm and corre-
sponding channel diagnos
tics have been enabled.

Lit (green) Flashing (red) | Off Either ® Check the configuration in

* Module has not received|a the DP master (station
parameterization tele- number, station type).

gram, or telegram is incof-® Check the configuration.
rect.

or
® Incorrect bus protocol
or

* Module has received in-
correct configuration datg.

Lit (green) Flashing (red) | Lit (red) Module has received incorrec€Check parameterization and
parameterization or configuraconfiguration.
tion telegram.

Lit (green) Flashes once | Off Module is powering up. -
(red)
Lit (green) Lit (red) No signifi- Baud rate matching in prog-| ® Check the PROFIBUS-DH
cance ress. connection.

®* Check the DP master.

ET 200B Distributed I/O Station
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D.2 Slave Diagnostics

In this Section This section contains information on slave diagnostics of ET 200B in opera-
tion with IM 308-B.

Section Describes Page
D.2.1 General information on slave diagnostics, operation with |D-4
IM 308-B
D.2.2 Structure of slave diagnostics D-6

D.2.3 Structure of device-related diagnostics (analog ET 2008) D-8

ET 200B Distributed I/O Station
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Configuring with COM ET 200 V4.x

D.2.1  General Information on Slave Diagnostics, Operation with

IM 308-B
Requesting Slave Diagnostics are loaded word by word in the STEP5 application program and
Diagnostics transferred to the diagnostics word. (The load and transfer operations always
refer in the following to the default diagnostics address 252).
In the case of page addressing, the diagnostics word is on the "basic page”.
Before requesting diagnostics in the case of page addressing, you must first
"switch” to the basic page.
Basic Structure of the STEP 5 Listing for Diagnostics:
STL Explanation
L KB (basic page number) Page selection
T PY 255 (basic page number: nx16, n=0,1,..)
L KY (station number),(code) Load diagnostics (station number:
T PW 252 3...99, code: — Table D-2 and D-3) and
transfer to the diagnostics word (diag-
nostics word: here PW 252).
L PW 252 Evaluate diagnostics word (hex-code: —
L KH (hex-code: no error) Section D.2.2)
I=F Error?
BEC
JC FBx Evaluate error in FBX.
More Information Handling a request for slave diagnostics corresponds to general access to

diagnostics data for the IM 308-B and is described in detail in the manual
ET 200 Distributed I/O System (Order No. 6ES5 998-3ES.1).

The following is an example of how to request slave diagnostics with the
STEPS5 application program and place the data in the diagnostics word.

ET 200B Distributed I/O Station
D-4 EWA 4NEB 812 6089-02c
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Example: Request- This example shows how to request station status 1 and 2.

ing Diagnostics

Program the following in STEP 5:

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c

STL Explanation

L KY n,0 Store in the "Diagnostics address” byte

T PW 252 the number of the slave station (n =
station number) from which the station
status is to be requested; store the
code for "station status 1 and station
status 2" (code = 0) in the "Diagnos-
tics address +1” byte.

L PW 252 Load the diagnostics word

L KH 000C Response monitoring activated

I=F No error?

BEC

JC FBx Evaluate error in FBx.

D-5
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D.2.2

Introduction

Structure of Slave Diagnostics

nized in 8 words.

The 2 diagnostics bytes of the diagnostics word are referred to below as the

16 bytes per slave are reserved for slave diagnostics. These 16 bytes are orga-

"Diagnostics address” and "Diagnostics address +1".

Digital ET 200B

The table below shows the structure of slave diagnostics for digital ET 200B

modules:
Table D-2 Structure of Slave Diagnostics for Digital ET 200B, Operation with
IM 308-B
Code Diagnostics address Diagnostics address +1
0 Station status 1 (byte 0) Station status 2 (byte 1)
1 Station status 3 (byte 2) Master station number (byte 3)
2 Manufacturer ID (high) (byte 4) Manufacturer ID (low) (byte 5)
3 Header (byte 6) Device-related diagnostics (byte 7)
(device-related diagnostics) (group diagnostics)

4 Free Free
5 |[Free Free
6 Free Free
7 Free Free

More Information,
Digital ET 200B

You will find the information you need on slave diagnostics for digital
ET 200B modules in the following sections.

You will find

on Section

General information on slave diagnostics, operation with IM 308{B | D.2.1

Structure of station status 1 to 3 5.3.4
Structure of the master station number and manufacturer ID 5.3.5
Structure of device-related diagnostics (digital ET 200B) 5.3.6

D-6
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Analog ET 200B

The table below shows the structure of slave diagnostics for analog ET 200B

~

modules:
Table D-3 Structure of Slave Diagnostics for Analog ET 200B, Operation with
IM 308-B
Code Diagnostics address Diagnostics address +1
0 Station status 1 (byte 0) Station status 2 (byte 1)
1 Station status 3 (byte 2) Master station number (byte 3)
2 Manufacturer ID (high) (byte 4) Manufacturer ID (low) (byte 5)
3 Header (byte 6) Device-related diagnostics (byte 7)
(device-related diagnostics) (reserved)
4 Device-related diagnostics (byte 8)| Device-related diagnostics (byte 9)
(reserved) (type of error)
5 Device-related diagnostics (byte 1Q)Device-related diagnostics (byte 11
(always: 1%) (wrong station type)
6 Device-related diagnostics (byte 12)Device-related diagnostics (byte 13
(EPROM or ADC/DAC error) (channel type)
7 Device-related diagnostics (byte 14)Device-related diagnostics (byte 15
(always: 08)) (number of channels)

More Information,
Analog ET 200B

You will find the information you need on slave diagnostics for analog
ET 200B modules in the following sections.

you will find

in Section

General information on slave diagnostics, operation with IM 308{B |D.2.1

Structure of station status 1 to 3 5.3.4
Structure of the master station number and manufacturer ID 5.3.5
Structure of device-related diagnostics (analog ET 200B) D.2.3

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c

D-7



Configuring with COM ET 200 V4.x

D.2.3  Structure of Device-Related Diagnostics (Analog ET 200B)

Introduction The structure of device-related diagnostics for configuring the analog mod-
ules with COM ET 200 V4.x is described below.

In essence, this section is comparable with Section 5.3.8 of this manual.

No ID-related diagnostics are displayed in operation with COM ET 200 V4.x.

Diagnostics Alarm, Analog modules configured with COM ET 200 V4.x do not support alarms
Process Alarm (diagnostics alarm, process alarm).
Device-Related The device-related diagnostics for an analog ET 200B shows you the error
Diagnostics reported by the ET 200B. The header indicates the length of device-related
diagnostics.
Note

Chapter 3 contains a discussion of "Supplementary Bits” in the section deal-
ing with analog value representation: these bits contain additional diagnos-
tics information.

Header (Byte 6) The analog ET 200B modules contain the following information in the
"Header (device-related diagnostics)” byte.

7 0 Bit No.
Byte6 [ofo] [ | [ | [ ]
WJ%{—/

Length of device-related diagnostics incl. byte 6:
0Ay (= 10 bytes)

Code for device-related diagnostics

Figure D-1 Structure of the Header (Device-Related Diagnostics) for Analog ET 200B

ET 200B Distributed I/O Station
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Device-Related Device-related diagnostics of the analog ET 200B modules comprises 9 by-
Diagnostics tes:
Byte 7 004: Reserved
Byte 8 004: Reserved
Byte 9 to
15 ; Diagnostics data (see
: Tables D-4 to D-6)

Figure D-2 Structure of Device-Related Diagnostics for Analog ET 200B (Bytes 7 to
15)

Bytes 9 to 12 Table D-4 shows the structure and contents of bytes 9 to 12.

Table D-4 Diagnostics Data, Bytes 9 to 12

Byte | Bit Meaning Byte | Bit Meaning
0 Diagnostics message waiting 0 Wrong ET 200B station type
1 Internal error 1 Reserved
2 External error, e.g. wire break 2 Reserved
(i 3 Channel error " 3 Reserved
Tab. | 4 |Reserved 4 | Reserved
B-9) 5 Reserved 5 Reserved
6 Reserved 6 Reserved
7 Incorrect parameters in module 7 Reserved
0to | Module 0101 | Analog module 0 Reserved
3 |class 1 | Reserved
2 EPROM error (4Al)
3 | Reserved
10 4 Channel information waiting 12 4 ADC/DAC error (4A0)
5 | Reserved 5 | Reserved
6 | Reserved 6 | Reserved
7 Reserved 7 | Reserved

ET 200B Distributed I/O Station
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Possible Values,

The possible values for byte 9 are as follows:

Byte 9
Table D-5 Possible Values for Byte 9
Value Bit3 [ Bit2 | Bit1 | Bit O Meaning
004 0 0 0 0 No error
034 (834) 0 0 1 1 | Internal error, no channel error; (incorrect parameters in the module
0By (8By) | 1 0 1 1 | Internal error,channel error;(incorrect parameters in the module)
0Dy 1 1 0 1 External error, channel error
1 1 1 1 Summation error of all the above errors; (incorrect parameters in the)
OF (8F) ( P

ule)

Bytes 13 to 15

Table D-6 shows the structure and contents of bytes 13 to 15.

Table D-6 Diagnostics Data, Bytes 13 to 15
Byte Bit Meaning Remark
0to | Channel type 714 4/8Al, 4Al

13 7 734 40

14 0 to | Number of diagnostics bits output per | 084 4/8Al, 4Al, 4A0
7 | channel by a module.

15 0to | Number of channels of a module. 04y 4Al, 4A0
7 08y 4/8Al

D-10
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D.3 Configuration Options

IDs Table D-7 shows the possible IDs for configuring the ET 200B modules with
COM ET 200 V4.x. The following address IDs are possible for ET 200B:
Table D-7 IDs for ET 200B
Module Order Number Address ID Consist- | Address | Address
ency Scope Area
(Bytes)
Slot 0 Slot 1 o |1
ET 200B-16DI 6ES7 131-0BH00-0XB(Q 000 017 Byte - digital
ET 200B-32DI 6ES7 131-0BL0O0-0XBO| 000 019 Byte - | 4 | digital
ET 200B-32DI 0.2ms 6ES7 131-0BL10-0XBO
ET 200B-16DO 6ES7 132-0BHO01-0XB(Q 033 000 Byte 2 | — | digital
ET 200B-16DO/2A 6ES7 132-0BH11-0XB(Q 033 000 Byte 2 | — | digital
ET 200B-32DO 6ES7 132-0BL01-0XB0| 035 000 Byte 4 | — | digital
ET 200B-8DI/8DO 6ES7 133-0BH01-0XB(Q 8DA or 032| 8DE or 016 Byte 1 1 | digital
ET 200B-8DI/8DO HWA | 6ES7 133-0BH10-0XB( 033 8DE or 016 Byte 1 1 | digital
ET 200B-16DI1/16DO 6ES7 132-0BL00-0XBO 033 017 Byte 2 | — | digital
ET 200B-24DI1/8DO 6ES7 133-0BN01-0XB( 8DA or 032 018 Byte 1 | 3 | digital
ET 200B-24DI1/8DO 6ES7 133-0BN11-0XB(Q
0.2ms
ET 200B-8RO 6ES7 132-0GF00-0XB( 032 000 Byte 1 | - | digital
ET 200B-16DI-AC 6ES7 131-0HF00-0XB(Q 000 017 Byte - | 2 | digital
ET 200B-16DO-AC 6ES7 132-0HF00-0XBJ 033 000 Byte 2 | — | digital
ET 200B-16RO-AC 6ES7 132-0HHO00-0XB( 033 000 Byte 2 | — | digital
ET 200B-8DI/8RO-AC 6ES7 133-0HHO00-0XBQ 8DA or 032| 8DE or 016| Byte 1 1 | digital
ET 200B-4/8Al 6ES7 134-0KHO01-0XB({ 087 - Word — | 16 | analog
ET 200B-4Al 6ES7 134-0HF01-0XB({ 4AE or 083 - Word — | 8 | analog
ET 200B-4A0 6ES7 135-0HF01-0XB(Q 099 - Word 8 | — | analog

ET 200B Distributed 1/0 Station
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D.4 Setting the Operating Mode with COM ET 200 V4.x

Introduction The structure of the parameterization telegram for configuring with
COM ET 200 V4.x is described below.

Structure for Digi- In the case of digital ET 200B modules, no settings can be made by means of
tal Modules the parameterization telegram. When you open the "DP Slave Parameteriza-
tion Telegram” dialog box, 5 bytes are assignedy"ay default.

Note

In the case of digital ET 200B moduleks, not overwrite the 5 bytes which
default to "0Qy” in the parameterization telegram.

Structure for Ana- In the case of analog ET 200B modules, you can use the parameterization
log Modules telegram to define diagnostics response and set the defaults for analog value
measurement or analog value output, as applicable.

When parameterizing with COM ET 200 V4.x you enter only the user-spe-
cific part of the parameterization telegram (without standard part) in the KH
format ("DP Slave Parameterization Telegram” dialog box).

Defaults and When you open the "DP Slave Parameterization Telegram” dialog box for the
Structure of the first time, the parameterization telegram is structured and contains certain
Parameterization defaults, as shown below.

Telegram

e For ET 200B-4/8Al:

Byte O(inputin KH format)

r DP SLAVE PARAMETERIZATION TELEGRAM— —————————— I
\
\
\
\
\

\
\
0 03 00 60 B0 100 AR 1 T }
10 0 4 J00 00 00 00 0O 00 00 0O 06 |
20 O FFE 00 00 [00]00

e For ET 200B-4Al:

Byte O(input in KH format)

-
\ \
\ \
} 0 D13 00 00 poJoo oo 0o 1B 16 hd | }
| 00 fl9]o0 00 00 00 00 00 00 00 06 |
| 20 0 FF 00 00 [00 00

ET 200B Distributed I/O Station
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Parameters for
Analog Modules

e For ET 200B-4A0:

Byte O(input in KH format)

0O D13 00 00 PoJoo oo oo 1B 16 1P |

1
2

r DP SLAVE PARAMETERIZATION TELEGRAM—
\
\
\
\
\

00 @900 00 00 00 00 00 00 00 06
00 FFE 00 00 00 00

Note

As regards parameterization of the functions of the analog modules, only the
bytes with borders[”]" in the Figures are of relevance.

All other bytes contain "¢’ or COM ET 200 V4.x-specific codes that you

must leave unchanged.

The meanings of the bytes with bordelrg™in the figures above are as fol-

lows:

Table D-8 Content and Meanings of the Bytes in the Parameterization Telegram
Byte Breakdown Code
3 Diagnostics message enable per channel (group).

Bit 0 = channel (group) 0
Bit 1 = channel (group) 1
Bit 2 = channel (group) 2
Bit 3 = channel (group) 3

Bit is "1": Diagnostics message enabled
Bit is "0": Diagnostics message disabled (default)

4 Wire break monitor enable, only ET 200B-4/8Al with selected value range Pt 100, thermocouple or|
sensor+ 80 mV
Bit 0 = channel group 0 | Bit is "1”: Diagnostics message enabled 4/8Al
Bit 1 = channel group 1 | Bit is "0": Diagnostics message disabled (default)
Bit 2 = channel group 2 . -
Bit 3 = channel group 3 (If wire break occurs, the overflow bit is also set.)
6 Setting for integration time, ET 200B-4/8Al only
AAy Integration time 20 ms for 50 Hz supply (default) | 4/8Al
554 Integration time 16.7 ms for 60 Hz supply 4/8Al

ET 200B Distributed 1/0 Station
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Table D-8 Content and Meanings of the Bytes in the Parameterization Telegram, continued
Byte Breakdown Code
7, 8, 9,| Setting for analog value range
10 Byte 7 = channel (group) 0194 + 10 V (default) 4Al, 4A0
Byte 8 = channel (group) 1184 0..10V 4A0
Byte 9 = channel (group) P16y +5V 4Al
Byte 10 = channel 154 + 25V 4Al
(group) 3 14 + 1.25V, for ET 200B-4Al 4Al
14 + 1V, for ET 200B-4/8Al (default) 4/8Al
134 + 05V 4/8Al
12 + 0.25V 4/8Al
11y + 80 mV 4/8Al
24, + 20 mA 4Al, 4AO
224 0..20mA 4Al, 4A0
234 4..20mA 4Al, 4A0
824 Pt 100 Standard 4/8Al
E54 Thermocouple Type J with linearization 4/8Al
E84 Thermocouple Type K with linearization 4/8Al
E64 Thermocouple Type L with linearization 4/8Al
23 | Selection for measured-value representation (ET 200B-4Al and ET 200B-4/8Al only)
004 Complement of twos 4Al, 4/8Al
01y Amount and sign 4Al, 4/8Al
024 Binary 4Al

D-14
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Analog Modules and Old Type Files E

Introduction

Compatibility

Type Files

In this Chapter

You do not need the information in this chapter unless you want to replace
old analog modules that you configured with the type file SIxxxxAE.200
under COM ET 200 Windows with the new analog modules (order numbers:
see Appendix [F) described in this manual.

If you use the type file SIxxxxBE.20@r configuring under COM ET 200
Windows, you can ignore this chapter (see also Table 4-1).

You can easily replace old analog modules with the new analog modules
without having to reconfigure and parameterize the modules.

You can also configure the new analog modules with the type file Six-
XXXAE.200 under COM ET 200 Windows.

When configured with SIxxxxAE.200, the new modules behave like the old
analog modules they replace with regard to configuration and diagnostics.

The names of the type files needed for COM ET 200 Windows are listed in
Appendix A.1.

The two type-file versions SIxxxxAE.200 and SIxxxxBE.200 evince differ-
ences with regard to configuration, parameterization and diagnostics informa-
tion.

In case you do not have access to the previous edition of this manual, the
points in which the newer version of the type file differs from the Six-
xXXAE.200 are described below.

In Section you will find on Page
E.1 Status and error indication by LEDs E-Z
E.2 Structure of device-related diagnostics (analog ET 200B) [E-3
E.3 Configuration options E-7
E.4 Parameters for the analog modules E-§

ET 200B Distributed 1/0 Station
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Analog Modules and Old Type Files

E.1 Status and Error Indication by LEDs

Introduction The table below explains the error indications for analog ET 200B modules
for configuration with the type fil&IxxxxAE.200.

Error Indication, The table below explains the meanings of the signals provided by the LEDs
Analog ET 200B on analog ET 200B modules.

Table E-1 LEDs on Analog ET 200B Modules and their Meanings

LED RUN LED BF LED DIA Meaning Remedy
Off Off Off \oltage not applied to mod- | ® Check the power supply.
ule. * Check that the electronics

block is correctly mounted
on the terminal block.

Lit (green) Off Off Module is on the PROFIBUS-
DP and is exchanging data.

Lit (green) Lit (red) or off | Lit (red) An error has occurred on th¢® Read the diagnostics buffer
module (e.g. wire break, mep- to identify the error, see
suring range overshot) Sections 5.3 and E|2

* [fthere is no diagnostics in
formation in the buffer,
check parameterization to|
ascertain whether the diag
nostics alarm and corre-
sponding channel diagnos
tics have been enabled.

Lit (green) Flashing (red) | Off Either ® Check the configuration in

* Module has not received|a the DP master (station
parameterizationtelegra, ~number, station type).
or telegram is incorrect. | ® Check the configuration.

or
® Incorrect bus protocol
or

* Module has received in-
correct configuration datg.

Lit (green) Flashing (red) | Lit (red) Module has received incorrec€heck parameterization and
parameterization or configuraconfiguration
tion data.
Lit (green) Flashes once | Off Module is powering up. -
(red)
Lit (green) Lit (red) No signifi- Baud rate matching in prog-| ¢ Check the PROFIBUS-DH
cance ress. connection.

® Check the DP master.

ET 200B Distributed I/O Station
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E.2 Structure of Device-Related Diagnostics (Analog ET 200B)

Introduction The structure of device-related diagnostics for configuring the analog mod-
ules with the type fil&IxxxxAE.200is described below.

In essence, this section is comparable with Saction 5.3.8 of this manual. All
other information-on slave diagnostics with the IM 308-C applies as de-
scribed in Section|5 above.

No ID-related diagnostics are displayed for configuration with Slx-

XXXAE.200.
Diagnostics Alarm, Analog modules configured with SIXxxxAE.200 do not support alarms (diag-
Process Alarm nostics alarm, process alarm).
Device-Related The device-related diagnostics for an analog ET 200B shows you the error
Diagnostics reported by the ET 200B. The header indicates the length of device-related

diagnostics. (see Figure 5-2)

Note

Chapter 3 contains a discussion of "Supplementary Bits” in the section deal-
ing with analog value representation: these bits contain additional diagnos-
tics information.

Header (Byte 6) The analog ET 200B modules contain the following information in the
"Header (device-related diagnostics)” byte.

7 0 Bit No.
Byte6 [ofo] [ [ [ ] ]
R —

Length of device-related diagnostics incl. byte 6:
13y (19 Byte): 4/8Al
OFy (15 bytes): 4Al, 4A0

Code for device-related diagnostics

Figure E-1 Structure of the Header (Device-Related Diagnostics) for Analog ET200B

ET 200B Distributed I/O Station
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Analog Modules and Old Type Files

Device-Related Device-related diagnostics of the analog ET 200B modules comprises a max-
Diagnostics imum of 18 bytes:
Byte 7 004: Reserved
Byte 8 004: Reserved
Bytes 9
to 24 : Diagnostics data (see
: Tables E-2 to|E-5)

Figure E-2 Structure of Device-Related Diagnostics for Analog ET 200B (Bytes 7 to
24)

Bytes 9 to 12 Table E-2 shows the structure and contents of bytes 9 to 12.

Table E-2 Diagnostics Data, Bytes 9 to 12

Byte | Bit Meaning Byte | Bit Meaning
0 Diagnostics message waiting 0 Wrong ET 200B station type
1 Internal error 1 Reserved
2 External error, e.g. wire break 2 Reserved
(i 3 Channel error 3 Reserved
Tab. | 4 |Reserved 1 4 | Reserved
&3 5 Reserved 5 Reserved
6 Reserved 6 Reserved
7 Incorrect parameters in module 7 Reserved
0to | Module 0101 | Analog module 0 Reserved
3 |dlass 1 Reserved
2 EPROM error (4Al)
3 Reserved
10 4 Channel information waiting 12 4 | ADC/DAC error (4A0)
5 | Reserved 5 Reserved
6 | Reserved 6 Reserved
7 | Reserved 7 Reserved

ET 200B Distributed I/O Station
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Possible Values,

The possible values for byte 9 are as follows:

)

Byte 9
Table E-3 Possible Values for Byte 9
Value Bit3 |Bit2 [ Bit1 | BitO Meaning
004 0 0 0 0 No error
034 (83%y) 0 0 1 1 | Internal error, no channel error;(incorrect parameters in the module
0By (8BH) | 1 0 1 1 | Internal error, channel error; (incorrect parameters in the module)
0Dy 1 1 0 1 External error, channel error
1 1 1 1 Summation error of all the above errors; (incorrect parameters in the
OF4 (8F4) ( P

ule)

mod-

Bytes 13 to 16

Table E-4 shows the structure and contents of bytes 13 to 16.

Table E-4 Bytes 13 to 16 for Diagnostics Alarm
Byte Bit Meaning Remark

13 0to | Channel type 71y 4/8Al, 4Al
7 734 4A0

14 0 to | Number of diagnostics bits output per | 084 4/8Al, 4Al, 4A0
7 | channel by a module.

15 0to | Number of channels of a module. 04y 4Al, 4A0
7 084 4/8Al

Channel error vector:

0 Channel error, channel 0 4/8Al, 4Al, 4A0O
1 Channel error, channel 1 4/8Al, 4Al, 4A0O
2 Channel error, channel 2 4/8Al, 4Al, 4A0O

16 3 Channel error, channel 3 4/8Al, 4Al, 4A0
4 Channel error, channel 4 4/8Al
5 Channel error, channel 5 4/8Al
6 Channel error, channel 6 4/8Al
7 | Channel error, channel 7 4/8Al

17t024 | - | Channel-specific errors see Table E-5

1 The number of bytes depends on the number of channels in the module.

ET 200B Distributed 1/0 Station
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Analog Channel Table E-5 shows the assignment of the diagnostics byte for an analog input or
analog output channel.

Table E-5 Diagnostics Byte for an Analog Input/Analog Output Channel

Bit | Analog Input Channel (4/8Al, Analog Output Channel (4A0)
4A)

Configuration/parameterization error
Common-mode error (4/8Al onlyi) "0” (Reserved)

"0” (Reserved)

Byte

as of "0” (Reserved) ‘ Ground short-circuit

17

Wire-break/feed-current monitoring: measuring transducer/Pt 100
"0” (Reserved) "0” (Reserved)

Ol B~ WIN]FR|O

Measuring range undershoot "0” (Reserved)

7 Measuring range overshoot "0” (Reserved)

1 Inthe case of the ET 200B-4/8Al, a "wire break” error is superimposed on common-
mode and measuring-range errors occurring atthe same time (common-mode and mea-
suring-range errors are not signaled).

ET 200B Distributed I/O Station
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E.3 Configuration Options

Type File The information in this section applies to the type SilexxxAE.200

IDs Table E-6 shows the possible IDs for configuring analog modules with
COM ET 200 Windows.

Single channel addressing is not possible with the type file SIxxxxAE.200.

Table E-6 Possible IDs for Configuring Input and Output and Areas

Module Order Number Slot 0 | Length | For- Meaning
mat
ET 200B-4/8Al | 6ES7 134-0KHO01-0XBO| 8Al 8 Word | All channels are transferréd.
ET 200B-4Al 6ES7 134-0HF01-0XBO| 4Al 4 Word | All channels are transferréd.
ET 200B-4A0 6ES7 135-0HF01-0XB0O| 4AO 4 Word | All channels are transferréd.

1 The address assigned is the start address for the entire module

ET 200B Distributed I/O Station
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E.4 Parameters for Analog

Parameters for
ET 200B-4/8Al

Modules

Table 8-9 shows all the parameters for parameterizing the ET 200B-4/8Al
with COM ET 200 Windows.

You can set these parameters for the ET 200B-4/8Al if you use the type file

SI801AAE.200
Table E-7 Parameters for ET 200B-4/8Al (6ES7 134-0KH01-0XBO0)
Parameter Explanation Value Range
Diagnostics enable for channel group PDiagnostics messages enabled separately] for Disable
(channels 0, 1) each channel group: Enable
Diaanostics enable for channel arou 1onIy for thermocouples, resistarice thermorne-
9 9"oUP Hiers (Pt 100, Ni 100) and voltage senstirs
(channels 2, 3)
80 mV
Diagnostics enable for channel group p
(channels 4, 5)
Diagnostics enable for channel group B
(channels 6, 7)
Wire break monitoring enable for Wire break monitoring enabled separately ffor Disable
channel group 0 (channels 0, 1) each channel group Enable
Wire break monitoring enable for
channel group 1 (channels 2, 3)
Wire break monitoring enable for
channel group 2 (channels 4, 5)
Wire break monitoring enable for
channel group 3 (channels 6, 7)
Integration time for module Enter an optimum integration time for the 16.7 ms
A/D converter to help suppress noise voltgge. 20 ms
Measurement type and range for charjnédu can set the measurement type and range
group 0 (channels 0, 1) separately for each channel group
For valiage meeasseamart: + 1V
Measurement type and range for charjnel + 05V
group 1 (channels 2, 3) 4 025V
+ 80my/
Measurement type and range for charnel ) o o
group 2 (channels 4, 5) For resistance thermometer with linearizatipri®t 100 standard range
For thermocouple with external reference
Measurement type and range for chari ngcﬁon. Type J W'.th I|_near|_zat|_o1
roup 3 (channels 6, 7) Type L with linearization
group ' Type K with linearization
Representation of measured values | Sets representation of the measured values for SIMATIC S5
module SIMATIC S7
Measured value representation Sets data format for analog value represent: Complement of twos
tion, SIMATIC S5 Amount with sign

Default

E-8
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Parameters for

Table 8-40 shows all the parameters for parameterizing the ET 200B-4Al

ET 200B-4Al with COM ET 200 Windows.
You can set these parameters for the ET 200B-4Al if you use the type file
SI8019AE.200
Table E-8 Parameters for ET 200B-4Al (6ES7 134-0HF01-0XBO0)
Parameter Explanation Value Range
Diagnostics enable for channel 0 Diagnostics messages enabled sepd- Disable
Diagnostics enable for channel 1 rately for each channel Enable
Diagnostics enable for channel 2
Diagnostics enable for channel 3
Wire break monitoring enable for Wire break monitoring enabled sepa Disable
channel 0 rately for each channel for measuring Enable

Wire break monitoring enable for
channel 1

Wire break monitoring enable for
channel 2

Wire break monitoring enable for
channel 3

range 4 ..”20 mA

Measurement type and range for char¥ou can set the measurement type &

Channel not activated

sentation, SIMATIC S5

nel 0 range separately for each channel
Measurement type and range for chq/-" voltage measurement: + 10V
nel 1 +5V
+ 25V
Measurement type and range for chan- + 125V
nel 2
For current measurement: + 20mA
Measurement type and range for chan- 0..20mA
nel 3 4..20 mA
Representation of measured values | Sets representation of the analog mea- SIMATIC S5
sured values for module SIMATIC S7
Measured value representation Sets data format for analog value regre- Complement of twos

Amount with sign
Binary

Default

ET 200B Distributed 1/0 Station
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Parameters for Table 8-58 shows all the parameters for parameterizing the ET 200B-4A0
ET 200B-4A0 with COM ET 200 Windows.

You can set these parameters for the ET 200B-4A0 if you use the type file
SIB018AE.200

Table E-9 Parameters for ET 200B-4A0 (6ES7 135-0HF01-0XBO0)

Parameter Explanation Explanation
Diagnostics enable for channel 0 Diagnostics messages enabled sepad- Disable
Diagnostics enable for channel 1 rately for each channel Enable
Diagnostics enable for channel 2
Diagnostics enable for channel 3
Output type and range for channel 0| Type and range of output defined sepa-
rately for each channel
Output type and range for channel 1| For voltage output: + 10V
0..10V
Output type and range for channel 2
For current output: + 20 mA
0...20rm4
Output type and range for channel 3 4 ...20 mA
Representation of output values Sets representation of the analog values SIMATIC S5
for module SIMATIC S7

Default

ET 200B Distributed I/O Station
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Introduction

In this Chapter

-

If you require additional components for your ET 200B system or want to
expand your PROFIBUS-DP, you will find the order numbers of the compo-
nents you need in this chapter.

The components are listed in two groups:

e ET 200B components

e Accessories for PROFIBUS-DP; the entries are accompanied by refer-

ences to the various manuals for the PROFIBUS-DP master and configu-

ration software.

ET 200B Distributed 1/0 Station
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F1

Electronic Blocks

Order Numbers for ET 200B Components

The following types of electronics block are available:

Table F-1 Order Numbers, Electronics Blocks for ET 200B

Electronics Block Order Number Description
ET 200B-16DI 6ES7 131-0BHO0-0XBO | Inputs: 16 XDC 24 V (3 ms)
ET 200B-32DI 6ES7 131-0BL0O0-0XBO | Inputs: 32 xDC 24 V (3 ms)

ET 200B-32DI 0.2ms

6ES7 131-0BL10-0XB0O

Inputs: 32 XDC 24 V (0.2 ms)

ET 200B-16DO

6ES7 132-0BH01-0XBO

Outputs: 16x DC 24 V (0.5 A/2 A)

ET 200B-16DO/2A

6ES7 132-0BH11-0XBO

Outputs: 16x DC 24 V (2 A)

ET 200B-32DO

6ES7 132-0BL01-0XB0O

Outputs: 32x DC 24 V (0.5 A)

ET 200B-8DI/8DO 6ES7 133-0BH01-0XBO | Inputs: 8x DC 24 V (3 ms)
Outputs: 8 XxDC 24 V (0.5 A)

ET 200B-8DI/8DO HWA 6ES7 133-0BH10-0XBO | Inputs: 8x DC 24 V (3 ms)
Outputs: 8 xXDC 24 V (0.5 A)/hardware shut-
down

ET 200B-16DI/16DO 6ES7 133-0BL0O0-0XBO |Inputs: 16x DC 24 V (3 ms)
Outputs: 16x DC 24 V (0.5 A)

ET200B-24DI1/8DO 6ES7 133-0BN01-0XBO | Inputs: 24 x DC 24 V (3 ms)
Outputs: 8 x DC 24 V (0.5A)

ET200B-24DI/8DO 0.2ms| 6ES7 133-0BN11-0XBO | Inputs: 24 x DC 24 V (0.2 ms)
Outputs: 8 x DC 24 V (0.5A)

ET 200B-8RO

6ES7 132-0GF00-0XB0O

Outputs: 8x REL. DC 24 ...60V

ET 200B-16DI-AC

6ES7131-0HF00-0XBO0

Inputs: 16x AC 120/230 V

ET 200B-16DO-AC

6ES7132-0HF00-0XBO

Outputs: 16 XAC 120/230 V (0.5 A)

ET 200B-16RO-AC

6ES7 132-0HHO0-0XBO

Outputs:16 x REL.AC120V/DC 24 ... 150 V

ET 200B-8DI/8RO-AC

6ES7 133-0HHO0-0XBO

8x AC 120/230 V
8x REL.AC 120 V/IDC 24 ... 150 V

Inputs:
Outputs:

ET 200B-4/8Al

6ES7 134-0KH01-0XBO

8 analog differential inputsr 4 x Pt 100 (measuring
principle: integrating)

ET 200B-4Al 6ES7 134-0HF01-0XBO | 4 analog differential inputs
(Measuring principle: successive approximation)
ET 200B-4A0 6ES7 135-0HF01-0XBO |4 analog outputs

F-2
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Terminal Blocks

The following types of terminal block are available:

Table F-2 Order Numbers, Terminal Blocks for ET 200B
Terminal Block Order Number Description
TB1/DC 6ES7 193-0CA10-0XA0 | 16 channels, screw terminals, 3 tiers
TB1-4/DC 6ES7 193-0CA20-0XA0 | 16 channels, screw terminals, 4 tiers
TB2/DC 6ES7 193-OCB10-0XA0 | 32 channels, screw terminals, 3 tiers
TB2-4/DC 6ES7 193-0CB20-0XA0 | 32 channels, screw terminals, 4 tiers
TB3/DC 6ES7 193-0CA30-0XA0 | 16 channels, spring-latching terminals
TB4/DC 6ES7 193-0CB30-0XA0 | 32 channels, spring-latching terminals
TB4M/DC 6ES7 193-0CE30-0XA0 | 32 channels, spring-latching terminals with 4th ter
nal tier for extra ground connections
TB6/AC 6ES7 193-0CC10-0XA0 | 16 channels, screw terminals, 3 tiers
TB8-analog 6ES7 193-0CD40-0XA0 | 4-/8 channels, spring-latching terminals

Labeling Strips

You can order additional sets of labeling strips under the following order

numbers:

Table F-3 Order Numbers, Labeling Strips

Labeling Strips for Set of Order Number

16DlI, 16DO, 8DI/8DO, 8DI/8DO HWA 10 6ES7 193-0BB00-0XA0
32DlI, 32Dl 0.2ms 32DO, 16DI/16DO, 7 6ES7 193-0BD00-0XA0
24DI/8DO, 24D1/8DO 0.2ms

8RO 10 6ES7 193-0BA00-0XA0
16DO/2A 7 6ES7 193-0BC00-0XA0
16DI-AC, 16DO-AC, 16RO-AC, 8DI/BRO 7 6ES7 193-0BF00-0XA0
4/8Al, 4Al, 4A0 10 6ES7 193-0BEOO-0XAO0

ET 200B Distributed 1/0 Station
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F.2 Order Numbers for PROFIBUS-DP Accessories

Introduction This section contains a list of the order numbers for the PROFIBUS-DP ac-
cessories you need for ET 200B.

It also contains lists of the various manuals that you may need, depending on
the PROFIBUS-DP master in use.

Network Compo- Table F-4 shows all the network components for the ET 200 distributed 1/0
nents for ET 200 system that you may need in conjunction with ET 200B.

Table F-4 Accessories for the ET 200 Distributed I/O System

Accessory Order Number
RS 485 repeater, PROFIBUS-DP, IP 20 6ES7 972-0AA00-0XA0
Bus connectors
* without programmer adapter (max. 12 MB) 6ES7 972-0BA10-0XA0
* with programmer adapter (max. 12 MB) 6ES7 972-0BB10-0XA0

* without programmer adapter, without terminatifng 6ES7 972-0BA30-0XA0
resistor (max. 1.5 MB)

Bus cables

* Normal 6XV1 830-0AH10

* Drum 6XV1 830-3BH10

® Underground 6XV1 830-3AH10

Repeater adapters 6GK1 510-1AA00

Optical link modules for fiber-optic waveguides 6GK1 502-3AB00
6GK1 502-4AB00

PROFIBUS-DP dropline 6ES7 901-4BD00-0XA0

ET 200B Distributed I/O Station
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Manuals for ET 200
in SIMATIC S5

Table F-5

In order to program and start up an ET 200B with COM ET 200, you will
need one of the manuals listed in Table F-5.

Manuals for ET 200 in SIMATIC S5

Manual

Contents

ET 200 Distributed I/O System
(6ES5 988-3ES.1)

¢ Description of the IM 308-B master interface for S5-115U, S5-135U
S5-155U

* Use of COM ET 200 V4.x

ET 200 Distributed /0O System
(6ES5 988-3ES.2)

* Description of the IM 308-C master interface for S5-115U, S5-135U
S5-155U

® Description of the S5-95U with PROFIBUS-DP master interface
* Use of COM ET 200 Windows

* Working with the FB IM308C

Manuals for
STEP 7 and SI-
MATIC S7

To order manuals with 6ES7 order numbers: see Catalog ST 70

Table F-6

Manuals for STEP 7 and SIMATIC S7

Manual

Contents

S7-300 Programmable Controller
Hardware and Installation

Topics including

® Description of the PROFIBUS-DP interface of the CPU 315-2 DP
e Structuring the PROFIBUS-DP network

® Bus connectors and RS 485 repeaters

M7-300 Programmable Controller
Hardware and Installation

Topics including

* Description of the PROFIBUS-DP interfaces in M7-300
e Structuring the PROFIBUS-DP network

* Bus connectors and RS 485 repeaters

S7-400, M7-400 Programmable
Controllers
Module Specification

Topics including

® Description of the PROFIBUS-DP interfaces in S7-400 and M7-40(
e Structuring a PROFIBUS-DP network

® Bus connectors and RS 485 repeaters

System Software for S7-300 and
S7-400

Program Design

Programming Manual

Topics including description of addressing and diagnostics in SIMATIC

System Software for S7-300 and
S7-400

System and Standard Functions
Reference Manual

Description of the SFCs in STEP 7

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c
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Glossary

B

Baud rate Data transmission rate; specifies the number of bits transferred per second
(baud rate = bit rate).
ET 200 supports baud rates from 9.6 kbaud to 12 Mbaud.

Bus Common transmission path connecting all stations; has two defined ends.
In ET 200 the bus is a two-wire cable or a waveguide.

Bus connector Physical connection between bus station and bus cable.
ET 200 has bus connectors with and without adapter for programming de-
vice/PC and having IP 20 and IP 65 protection ratings.

Bus segment — Segment

Bus station Device which can send or receive data via the bus or amplify this data, e.g.
DP master, DP slave, RS 485 repeater, active star coupler.

C

Chassis ground The entire range of interconnected inactive parts of a device that are not sub-
ject to any dangerous touch voltages even in the event of a fault.

Coding plug You set the input/output circuit of analog modules by means of the coding
plugs.

Coding slide The setting of the coding slide switch on thetesminal block determines

switch which — electronics block can be connected.

ET 200B Distributed I/O Station
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Configuring

Control command

CP 5410 S5-DOS/
ST

D

Device-related
diagnostics

Diagnostics

Diagnostics alarm

Glossary-2

Assigning addresses for the inputs/outputs of a slave station.

A DP master can send commands simultaneously to a group of slaves to syn-
chronize the slave stations.

Event-driven synchronization of slave stations is possible using the control
commands—- FREEZE and- SYNC.

Programming device interface for connection to SINEC L2 and to SI-
NEC L2-DP. The CP 5410 S5-DOS/ST can be plugged into only the PG 730,
740, 750 and 770 programming devices.

The highest level of slave-specific diagnostics. Device-related diagnostics
refers to the entire slave.

The detection, pinpointing, classification and further evaluation of errors,
faults, malfunctions and signals.

Diagnostics provides monitoring functions which run automatically while the
system is in operation. This enhances plant availability by reducing setup
times and outages.

ET 200 supports a number of diagnostics options ranging from an overview
of the DO slaves which have reported diagnostics down to monitoring of in-
dividual channels.

Modules having diagnostics capability report systems to the central CPU by
means of diagnostics alarms.

In SIMATIC S7/M7: When an error is detected or disappears (e.g. wire
break), the module triggers a diagnostics alarm if alarms are enabled. The
CPU interrupts processing of the application program or lower priority
classes and processes the diagnostics alarm block (OB 82).

In SIMATIC S5: The diagnostics alarm is mapped within device-related diag-
nostics. Errors such as wire break, etc. are detected by regularly querying the
diagnostics bits of device-related diagnostics.

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c



Glossary

Distributed 1/O sta-
tion

DP master

DP slave

Electronics block

ET 200

Floating

An input/output device used not in the central device but installed at a con-
siderable distance from the CPU. Distributed 1/O stations include:

e ET 200M, ET 200B, ET 200C, ET 200U

* DP/AS-I Link

¢ S5-95U with PROFIBUS-DP slave interface

* Other DP slaves from Siemens or other vendors

The distributed 1/O stations connect to the DP master via the PROFIBUS-DP
bus.

A — master which behaves in accordance with standard EN 50170, Part 3 is
known as a DP master.

A — slave which operates on the PROFIBUS with the PROFIBUS-DP proto-
col and which behaves in accordance with standard EN 50170, Part 3, is a DP
slave.

Upper section of the ET 200B distributed I/O station. The electronics block
contains the logic and plugs into theterminal block.

The ET 200 distributed I/O system with the PROFIBUS-DP protocol is a bus
for connecting distributed 1/0 to a CPU or an adequate DP master. ET 200 is
characterized by fast reaction times since only small amounts of data (bytes)
are transferred on the bus.

ET 200 is based on the PROFIBUS standard EN 50170, Part 1, and the PRO-
FIBUS-DP standard, EN 50170, Part 3.

ET 200 operates on the master/slave principle. DP masters can be, for exam-
ple, the IM 308-C master interface module or the CPU 315-2 DP.

DP slaves can be the ET 200B, ET 200C, ET 200M, ET 200U distributed I/O
stations or Siemens DP slaves or other-vendor devices.

The reference potentials of control and load circuits are galvanically isolated
in the case of floating I/0O modules; this is achieved, for example, by means
of optocouplers, relay contacts or line transformers. Input and output circuits
may be grouped.

ET 200B Distributed 1/0 Station
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Floating-ground
measurement

FREEZE

G

Ground-referenced
measurement

GSD file

IP 20

M

Master

Glossary-4

Each signal line has its own signal reference line.
Floating-ground measurement is required,
¢ if the sensors are connected to different potentials and

¢ if different signal sources are physically apart.

A —control command issued by the DP master to a group of DP slaves.

When it receives the FREEZE control command, the DP slave freezes the
current status of th@puts and transmits this information cyclically to the
DP master.

Every time it receives a FREEZE control command, the DP slave re-freezes
the status of itsputs.

The input data is not again cyclically transmitted by the DP slave to the DP
master until the DP master sends the UNFREEZE control command.

All signal reference lines are run to a commen reference potential.

Device master data file; file in which the slave-specific characteristics such
as number of inputs or outputs, number of diagnostics bits, SYNC-capability,
etc. are defined. There is a GSD file for every Siemens DP standard slave.

You need this file only if you want to connect a DP standard slave to a DP
master that is not a Siemens product. If you are using a Siemens DP master
you do not need a GSD file. The device master data for Siemens DP masters
is defined in the — type file (COM ET 200-specific format).

Degree of protection to DIN 40050: protection against touch with the fingers
and ingress of foreign bodies having a diameter larger than 12mm.

When in possession of the token, the master can send data to other stations
and request data from other stations (= active stations).

— DP masters include, for example the CPU 315-2 DP and the IM 308-C.

ET 200B Distributed 1/0 Station
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Master interface
module

Master/slave
method

Non-floating

Parameterization
master

Process alarm

PROFIBUS

Module for distributed configuration. The distributed I/O "connects” to the
PLC via the IM 308-C master interface module.

Bus access method in which only one station is#hBP master and all
other stations are -BP slaves.

The reference potentials of control and load circuits are electrically con-
nected in the case of non-floating 1/O modules.

Each DP slave hame parameterization master. On startup, the parameter-
ization master downloads the parameterization data to the DP slave. The
parameterization master has read and write access to the DP slave and can
change the configuration of a DP slave.

A process alarm is triggered by S7 modules with interrupt capability in re-
sponse to certain events in the process. The process alarm is reported to the
central CPU. The appropriate organization block is then processed, in accor-
dance with the priority of the interrupt.

In SIMATIC S7/M7: An operating range is defined, for example by parame-
terizing an upper and lower limit value. If the process signal (e.g. tempera-
ture) of an analog input module exists this range, the module triggers a pro-
cess alarm if alarms are enabled. The CPU interrupts processing of the
application program or lower priority classes and processes the process alarm
block (OB 40).

In SIMATIC S5: The process alarm is mapped within device-related diagnos-
tics. Errors such as upper limit-value overshoot, etc. are detected by regularly
querying the diagnostics bits of device-related diagnostics.

PROcess Fleld BUS, German process and field-bus standard, defined by the
PROFIBUS standard (EN 50170). It specifies the functional, electrical and
mechanical characteristics for a bit-serial field bus system.

PROFIBUS is a bus system which networks PROFIBUS-compatible automa-
tion systems and field devices on the cell and field levels. PROFIBUS ver-
sions support the protocols DP (= Dezentrale Peripherie, distributed 1/0),
FMS (= Fieldbus Message Specification) or TF (= Technological Functions).

ET 200B Distributed 1/0 Station

EWA 4NEB 812 6089-02c

Glossary-5



Glossary

PROFIBUS-DP

Protective ground
conductor

R

Reference poten-
tial

Response monitor-
ing time

S

Segment

Short-circuit

Station number

STEP 7

SYNC

Glossary-6

PROFIBUS system supporting the DP protocol. DP stands for "dezentrale
Peripherie”, or distributed 1/0. The ET 200 distributed 1/0O system is based on
the PROFIBUS-DP standard (EN 50170, Part 3).

Siemens also uses the designation "SINEC L2-DP” for PROFIBUS-DP.

A conductor required as a protective measure against electric shock currents.
The symbol for the protective ground conductor is PE.

Potential in relation to which the voltages of the circuits concerned are con-
sidered and/or measured.

A slave parameter in COM ET 200. If a slave station is not addressed within
the response monitoring time, it automatically goes to the safe state, i.e. all
outputs are set to "0”".

The bus cable between two terminating resistors forms a segment. A segment
contains 0 ... 32> bus stations. Segments can be linked-byepeaters.

A conductive connection, caused by a fault, between conductors that are live
in normal operation if no load resistance is inserted in the faulty circuit.

Each ET 200 bus station must be assigned a station number. The program-
ming device is addressed at station number "0”.

Masters and slaves are assigned station numbers in the range 3 ... 125. Excep-
tion: ET 200B is assigned a station number in the range 3 ... 99.

Programming language for generating application programs for SIMATIC S7
controllers.

A — control command issued by the master to a slave.

Using this control command, the master can freeze the outputs at the instan-
taneous value. The output data for the subsequent frames is stored, but the
statuses of the outputs remain unchanged. The outputs are not updated until
the master sends the UNSYNC control command.

ET 200B Distributed 1/0 Station
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SYNC

T

Terminal block

Terminating resis-
tor

Type file

wW

Wire break

A — control command issued by the DP master to a group of DP slaves.

Using this control command, the DP master instructs the DP slave to freeze
theoutputs at the instantaneous value. In subsequent frames the slave stores
the output data, but the statues of the outputs remain unchanged.

Every time it receives a SYNC control command, the DP slave sets the out-
puts it had stored as output data.

The outputs are not again cyclically updated until the DP master sends the
UNSYNC control command.

The terminal block carries the hard wiring. Threelectronics block plugs
into the terminal block.

Resistor for matching the impedance of bus cables; terminating resistors are
always required at the ends of cables or segments.

In ET 200 the terminating resistors are activated/deactivatedhbns con-
nectors.

File required by COM ET 200 for configuring a slave station. The type file
contains the definitions of the slave-specific characteristics, for example
number of inputs or outputs, number of diagnostics bytes, SYNC capability,
etc.

Each ET 200B station type has its own type file, which is generated by Sie-
mens, forms a component part of COM ET 200 (version 4.1 and later) or is
supplied with the manual.

A break in the lines to a sensor or a fault in the sensor itself.
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Index

A

accessories, order numbers, F-4
ADC/DAC error, 5-20
analog value representation SIMATIC S7
ET 200B-4/8Al, 8-26, 8-39
ET 200B-4AQ, 8-87
ET 200B-4Al, 8-70
analog value representation, SIMATIC S5
ET 200B-4/8Al, 8-26
ET 200B-4A0, 8-85
ET 200B-4Al, 8-65

B

bus cable, order number, F-4
bus connector, 3-26, 7-13
bus interface, wiring, 3-25

C

CE, certification, 6-3
certification
CE, 6-3
FM, 6-3
UL/CSA, 6-3
channel error, 5-19, 5-21
channel information, 5-20
channel type, 5-21
coding plugs, 3-9, 8-23, 8-62, 8-83
coding slide switch, 3-9
COM ET 200 V4.x, D-1
common-mode error, analog output module,
5-21
conductor cross sections, 3-23
configuration
grounded, 3-17
ungrounded, 3-20
configuration error, analog output module, 5-21
configuration telegram
analog ET 200B, B-3
digital ET 200B, B-2
configuring, 4-1
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connecting loads, ET 200B-4A0, 8-78
connecting transducers

ET 200B-4/8Al, 8-7

ET 200B-4Al, 8-53

D

device-related diagnostics
analog ET 200B, 5-18
digital ET 200B, 5-14

diagnostics
operation with IM 308-C, 5-6
operation with S7/M7 DP masters or other

PROFIBUS-DP masters, 5-8

device-related diagnostics, analog, 5-18
device-related diagnostics, digital, 5-14
ID-related diagnostics, analog, 5-16
manufacturer ID, 5-13
master station number, 5-13
operation with IM 308-B, D-4
slave diagnostics, 5-5
station status 1 to 3, 5-11

dismantling, 3-14

E

electronics block]-3
characteristics, 1-6
definition, 1-6
design, 2-4
installing, 3-12
EPROM error, 5-20
error
ADC/DAC, 5-20
EPROM, 5-20
error diagnostics
by LEDs, 5-3
slave diagnostics, 5-5
ET 200B, 1-3
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Index

ET 200B-16DI
block diagram, 7-16
characteristics, 7-15
pin assignment, 7-18
technical data, 7-19

ET 200B-16DI-AC
block diagram, 7-75
characteristics, 7-74
pin assignmernt, 7-76
technical data, 7-78

ET 200B-16DI1/16DO
block diagram, 7-63, 7-64
characteristics, 7-62
pin assignment, 7-65
technical data, 7-67

ET 200B-16DO
block diagram, 7-27, 7-28
characteristics, 7-26
pin assignment, 7-29
technical data, 7-31

ET 200B-16DO-AC
block diagram, 7-80
characteristics, 7-79
pin assignment, 7-81
technical data, 7-83

ET 200B-16DO/2A
block diagram, 7-33, 7-34
characteristics, 7-32
pin assignment, 7-35
technical data, 7-37

ET 200B-16RO-AC
block diagrarn, 7-85
characteristics, 7-84
pin assignment, 7-86
technical data, 7-88

ET 200B-24DI/8DO, ET 200B-24DI/8DO
0.2ms
block diagram, 7-69, 7-70
characteristics, 7-68
pin assignment, 7-71
technical data, 7-73

ET 200B-32DI, ET 200B-32DI 0.2ms
block diagram, 7-21, 7-22
characteristics, 7-20
pin assignment, 7-23
technical data, 7-25

ET 200B-32DO
block diagram, 7-39, 7-40
characteristics, 7-38
pin assignment, 7-41
technical data, 7-43
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ET 200B-4/8Al
analog value representation SIMATIC S5,
8-26
analog value representation SIMATIC S7,
8-39
characteristics, 8-5
connecting transducers, 8-7
parameters, 8-24
possible IDs, 8-20
schematic circuit diagram, 8-47
technical data, 8-49
terminal assignment, 8-48
ET 200B-4Al
analog value representation SIMATIC S7,
8-70
analog value representation, SIMATIC S5,
8-65
block diagram, 8-72
characteristics, 8-51
connecting transducers, 8-53
parameters, 8-63
possible IDs, 8-61
technical data, 8-74
terminal assignment, 8-73
ET 200B-4A0
analog value representation SIMATIC S7,
8-87
analog value representation, SIMATIC S5,
8-85
block diagram, 8-89
characteristics, 8-76
connecting loads, 8-78
parameters, 8-84
possible IDs, 8-82
technical data, 8-91
terminal assignment, 8-90
ET 200B-8DI/8DO
block diagram, 7-50, 7-51
characteristics, 7-49
pin assignment, 7-52
technical data, 7-54
ET 200B-8DI/BRO-AC
block diagram, 7-90
characteristics, 7-89
pin assignment, 7-91
technical data, 7-93
ET 200B-8RO
block diagram, 7-45, 7-46
characteristics, 7-44
pin assignment, 7-47
technical data, 7-48
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ET 200B-8DI/8DO HWA
block diagram, 7-56, 7-57
characteristics, 7-55
HW cutoff, 7-59
pin assignment, 7-58
technical data, 7-61

external error, 5-19

F

feed-current monitoring, analog output module,
5-21
FM, certification, 6-3
fuse, 3-11
approved, 3-11
changing, 3-11
order numbers, 3-11

G

grounded configuration, 3-17
GSD file| A-4

ID

ET 200B-4/8Al, 8-20

ET 200B-4Al, 8-61

ET 200B-4A0, 8-82
ID-related diagnostics, analog ET 200B, 5-16
IDs, configuration telegram, B:-2, B+3
IM 308-B, D-1
installing

electronics block, 3-12

terminal block, 3-2
internal error, 5-19

L

LEDs, 2-4, 5-3
LEDs for diagnostics, 5-3

M

M-short-circuit, analog output module, 5-21
manufacturer 1D, 5-13

master station number, 5-13

module class, 5-20

module defect, 5-19

ET 200B Distributed 1/0 Station
EWA 4NEB 812 6089-02c

mounting
on a standard section rail, 3-
with shield connecting element, 3-7, 3-8

O
order numbers, F-2

P

parameterization error, analog output module,
5-21
parameterization missingd, 5-19
parameterization telegram, C-2
analog ET 2008, C-2
digital ET 200B, C-2
parameterizing, 4-1
parameters
ET 200B-4AQ, 8-84
ET 200B-4/8Al, 8-24
ET 200B-4Al, 8-63
incorrect in module, 5-19
parameterization telegram, C-2
process alarm lost, 5-20
PROFIBUS-DP interface, 3-26
PROFIBUS-DP dropline, order number, F-4

S

S7-slave, 1-4
shield connecting element, 3-2, 3-5, 3-25
shielding, 3-25
SINEC L2-DP, 1-2
See also PROFIBUS-DP
slave diagnostics, D-3
operation with IM 308-B, D-4
slave diagnostics
operation with IM 308-C, 5-6
operation with S7/M7 DP masters or other
PROFIBUS-DP masters, 5-8
definition, 5-5
device-related diagnostics, analog, 5-18
device-related diagnostics, digital, 5-14
ID-related diagnostics, analog, 5-16
manufacturer ID, 5-13
master station number, 5-13
requesting, 5-10
station status 1 to|3, 5-11
To Next, 5-5
station number, 1-5, 3-9
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station status, structure, 5-11

T

technical specifications
ET 200B-16DI, 7-19
ET 200B-24DI1/8DO, ET 200B-24DI/8DO

0.2ms, 7-73

ET 200B-32DI, ET 200B-32DI 0.2ms, 7-25
ET 200B-32DC, 7-43
ET 200B-4/8Al,8-49
ET 200B-4Al, 8-74
ET 200B-4A0, 8-91
ET 200B-8D1/8DQ), 7-54
ET 200B-16D1/16DO, 7-67
ET 200B-16DI-AC, 7-78
ET 200B-16DOQ, 7-31
ET 200B-16DO/2A, 7-37
ET 200B-16DO-AC, 7-83
ET 200B-16RO-AC, 7-88
ET 200B-8DI/8DO HWA, 7-61
ET 200B-8DI/8BRO-AC, 7-93
ET 200B-8RO, 7-48
general, 6-1

terminal block, 1-3
characteristics, 145
definition, 1-5
design, 2-2
installing, 3-2
TB1-4/DC, 7-6
TB1/DC| 7-5
TB2-4/DC, 7-9
TB2/DC| 7-&
TB3/DC| 7-7
TB4/DC. 7-10
TB4M/DC, 7-11
TB6/AC, 7-12
TB8-analog, 8-3
wiring, 3-22

Index-4

type file, A-2

U

applications, 4-4
designation, 4-4. A-2
old type files} E-1
provision, A-2

UL/CSA, certification, 6-3
ungrounded configuration, 3-20

W

wire break, analog output module, 5-21
wiring

bus interface. 3-26
terminal block, 3-22
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Remarks Form

Your comments and recommendations will help us to improve the quality and usefulness
of our publications. Please take the first available opportunity to fill out this questionnaire
and return it to Siemens.

Please give each of the following questions your own personal mark within the range
from 1 (very good) to 5 (poor).

Do the contents meet your requirements?

Is the information you need easy to find?

Is the text easy to understand?

Does the level of technical detail meet your requirements?
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Please rate the quality of the graphics/tables:
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