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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

A\DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

AAWARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

A\CAUTION
with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

CAUTION
without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

NOTICE

indicates that an unintended result or situation can occur if the corresponding information is not taken into
account.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation for the specific task, in particular its warning notices and
safety instructions. Qualified personnel are those who, based on their training and experience, are capable of
identifying risks and avoiding potential hazards when working with these products/systems.

Proper use of Siemens products

Trademarks

Note the following:

AAWARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be adhered to. The information in the relevant documentation must be observed.

All names identified by ® are registered trademarks of the Siemens AG. The remaining trademarks in this
publication may be trademarks whose use by third parties for their own purposes could violate the rights of the
owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent
editions.
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Preface

Purpose of the manual

This manual supplements the £7 200S Distributed I/O System Operating Instructions.
General functions for the ET 200S are described in the ET 200S Distributed 1/O System
Operating Instructions (http://support.automation.siemens.com/WW/view/en/1144348).

The information in this document along with the operating instructions enables you to
commission the ET 200S.

Basic knowledge requirements

To understand these operating instructions you should have general knowledge of
automation engineering.

Scope of the manual

This manual applies to this ET 200S module. It describes the components that are valid at
the time of publication.

Recycling and disposal

Thanks to the fact that it is low in contaminants, this ET 200S module is recyclable. For
environmentally compliant recycling and disposal of your electronic waste, please contact a
company certified for the disposal of electronic waste.

Additional support

If you have any questions relating to the products described in this manual and do not find
the answers in this document, please contact your local Siemens representative
(http://www.siemens.com/automation/partners).

A guide to the technical documentation for the various SIMATIC products and systems is
available on the Internet. (http://www.siemens.com/simatic-docu).

The online catalog and ordering systems are available on the Internet
(http://www.siemens.com/automation/mall).

Training center

We offer courses to help you get started with the ET 200S and the SIMATIC S7 automation
system. Please contact your regional training center or the central training center in D -
90327, Nuremberg, Germany (http://www.siemens.com/sitrain).

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
Manual, 05/2010, A5E01076000-02


http://support.automation.siemens.com/WW/view/en/1144348�
http://www.siemens.com/automation/partners�
http://www.siemens.com/simatic-docu�
http://www.siemens.com/automation/mall�
http://www.siemens.com/sitrain�

Preface

Technical Support

You can contact Technical Support for all Industry Automation products by means of the
Internet Web form for the Support Request
(http://www.siemens.com/automation/csi_en_WW/support_request).

Additional information about Siemens Technical Support is available on the Internet
(http://www.siemens.com/automation/csi_en_WW/service).

Service & Support on the Internet

In addition to our documentation, we offer a comprehensive knowledge base on the Internet
(http://www.siemens.com/automation/csi_en_WW/suppor).

There you will find:

e Our Newsletter, which constantly provides you with the latest information about your
products.

® The right documentation for you using our Service & Support search engine.
® The bulletin board, a worldwide knowledge exchange for users and experts.

® Your local contact for Automation & Drives in our contact database.
® Information about on-site services, repairs, spare parts, and lots more.

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
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Properties

1.1

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)

Properties

2 inputs for measuring voltage

Input ranges:

+ 10V, resolution 13 bits + sign

* 5V, resolution 13 bits + sign
1V to 5V, resolution 13 bits

Isolated from the load voltage L+

Permitted common mode voltage 5 VACss

Extended temperature range from 0 to 50°C with vertical installation

General terminal assignment

Note
Terminals 4, 8, A4, A8, A3 and A7 are only available at specified terminal modules.

Terminal assignment for 2Al U ST (6ES7134-4FB01-0ABO0)

Terminal | Assignment | Terminal | Assignment Notes

1 Mo+ 5 M1+ Mn+: Input signal "+", channel n

2 Mo- 6 M1- M- Input signal "-", channel n

3 n.c.* 7 n.c.* n.c.: Not connected (max. 30 V DC can be connected)

4 n.c 8 ne AUX1: Protective-conductor terminal or potential bus (freely usable
— — up to 230 VAC)

A4 AUX1 A8 AUX1

A3 AUX1 A7 AUX1

* Product version 003 and higher

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
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Properties

1.1 2Al U ST analog electronic module (6ES7134-4FB01-0AB0)

Usable terminal modules

Usable terminal modules for 2Al U ST (6ES7134-4FB01-0ABO0)

TM-E15C26-A1
(6ES7193-4CA50-
0AAO)

TM-E15C24-A1
(6ES7193-4CA30-
0AAO)

TM-E15C24-01
(6ES7193-4CB30-
0AAO)

TM-E15C23-01
(6ES7193-4CB10-
0AAO)

4—
Spring terminal

TM-E15S26-A1
(6ES7193-4CA40-
0AAO0)

TM-E15S524-A1
(6ES7193-4CA20-
0AAO)

TM-E15524-01
(6ES7193-4CB20-
0AAO0)

TM-E15523-01
(6ES7193-4CB00-
0AAO0)

<—

Screw-type terminal

TM-E15N26-A1
(6ES7193-4CA80-
0AAO0)

TM-E15N24-A1
(6ES7193-4CAT0-
0AAO)

TM-E15N24-01
(6ES7193-4CB70-
0AAO0)

TM-E15N23-01
(6ES7193-4CB60-
0AAO0)

4—
Fast Connect

=i ] | | .
oo oo oo oo Connection examples
NN (NN NN Ny
1005 1005 1005 1005 v vt
NN (NN NN Ny
o1 s 2 e 2006 206 - M !
NN Ny NN o0 i i |
37 s 7 301007 317, i
NN AUXA S OA NN !
410 41 Cls 4,008 ﬁz_(_,&f.l}(_;)
AUX1[FOOA
4008
A®®Aj>
3007
Block diagram
: = o1
Y ET 2008 Z I | I MUX [j 02
3 || backplanebus | |, =
° Interface module |S‘Z [\/* | | APC |
E : [:,] 1} 05
% Z 06
o Z
L+ 24V,
P1
P2 1™ i
Figure 1-1 Block diagram of the 2Al U ST
2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
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Properties

1.1 2Al U ST analog electronic module (6ES7134-4FB01-0AB0)

2Al U ST technical specifications (6ES7134-4FB01-0ABO)

Dimensions and weight

Width (mm) 15

Weight Approx. 40 g
Module-specific data

Supports isochronous operation No

Number of inputs 2

Cable length

* Shielded Max. 200 m

Parameter length 4 bytes

Address space 4 bytes

Voltages, currents, potentials

Rated load voltage L+ (from the power module) 24 VDC

* Reverse polarity protection Yes

Electrical isolation

* Between the channels and backplane bus Yes

* Between the channels and load voltage L+ Yes

* Between the channels No

Permitted potential difference

¢ Between the inputs and the central grounding 75 VDC /60 VAC
point (Uiso)

* between the inputs 5 VACss

Insulation tested 500 VDC

Current consumption

* From load voltage L+ Max. 30 mA

Power dissipation of the module Typically 0.6 W

Status, interrupts, diagnostics

Diagnostics function

* Group error

Red "SF" LED

* Diagnostic functions readable

Yes

Analog value generation

Measuring principle Integrative

Integration and cycle time/resolution per channel:

¢ Integration time can be assigned parameters  Yes

* Interference frequency suppression in Hz 60 50
* Integration time in ms 16.7 20
e Conversion time in ms 55 65

¢ Cycle timein ms

Number of active channels per module x
conversion time

¢ Resolution (including overshoot range)

+ 10 V/13 bits + sign
+ 5 V/13 bits + sign
1V to 5V/13 bits

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
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Properties

1.1 2Al U ST analog electronic module (6ES7134-4FB01-0AB0)

Suppression of interference, limits of error

Interference voltage suppression for
f=nx(f1+1 %), (f1 =interference frequency)

¢ Common-mode interference (Uss) Min. 90 dB
* Series-mode interference min. 70 dB

(peak interference value < rated value of input
range)

min. -50 dB
* Crosstalk between the inputs
Operational limit +0.6 %
(in the entire temperature range, with reference to
the input range)
Basic error limit (operational limit at 25°C with +04 %
reference to input range)
Temperature error (with reference to the input +0.01 %/K

range)

Linearity error (with reference to the input range) +0.01 %

Repeatability (in steady state at 25°C with £0.05 %
reference to input range)

Data for selecting a sensor

Input range (rated value)/input resistance

* Voltage + 5 V/min. 100 kQ
1V to 5 V/min.100 kQ
1+ 10 V/min. 100 kQ

Permitted input voltage (destruction limit) 35 V continuous, 75 V at max. duration of 1 ms
(sampling ratio 1:20)

Smoothing of the measured values Yes, can be assigned parameters in 4 steps by
means of digital filtering
Step Time constant
None 1 x cycle time
Weak 4 x cycle time
Medium 32 x cycle time
Strong 64 x cycle time

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
10 Manual, 05/2010, ASE01076000-02



Parameters

2.1 Parameters
Table 2- 1 Parameters for analog input module
2AIUST Range of values Default setting Applicability
Group diagnostics (parameter Disable Disable Module
assignment error, internal error) Enable
Diagnostics: Overflow/underflow Disable Disable Module
Enable
Diagnostics: Wire break* Disable Disable Channel
Enable
Smoothing None None Channel
Weak
Medium
Strong
Type/range of measurement Deactivated 10V Channel
5V
10V
1to5V

* Only in the measuring range of 1to 5V

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)

Manual, 05/2010, A5E01076000-02
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Parameters
2.2 Parameter description

2.2 Parameter description

Smoothing
The individual measured values are smoothed by digital filtering. The smoothing can be
adjusted in four steps, in which the smoothing factor k multiplied with cycle time of the
electronic module equals the time constant of the smoothing filter. The greater the
smoothing, the greater the time constant of the filter.

The figure below shows the step response with the various smoothing factors in relation to
the number of subassembly cycles.

none: k=1 Weak: k=4 Medium: k=32 Severe: k=64
1 e —
— o
—
—
~
0,63 x-

(0]
g 05
Q.
[%]
<
[oX
2
»n

0 50 100 150 200 250 300

Module cycles

Figure 2-1 Smoothing with the 2Al U ST

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
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Diagnostics

3.1 Diagnostics using LED display

LED display

U\\SFDG)

]
©) Batch error (red)

Status and error displays

module plugged in. No load
voltage.present There is a
diagnostic message.

Event (LED) Cause Remedy
SF
On No configuration or incorrect Check the parameter

assignment. Check the load
voltage. Evaluate the
diagnostics.

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
Manual, 05/2010, A5E01076000-02
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Diagnostics

3.2 Error types

3.2 Error types

Analog input module error types

Table 3- 1 Error types
Error type Meaning Remedy
160 10000: Parameter Module cannot use the Correct the configuration (align

assignment error

parameter for the channel:

Inserted module does not
match the one configured.

Incorrect parameter
assignment.

actual and set configuration).

Correct the parameter
assignment (wire break
diagnostics only parameterized
for the permitted measuring
ranges).

9

01001: Error

Internal module error
(diagnostic message at channel
0 applies to the entire module)

Replace the module.

7o

00111: Upper limit
exceeded

Value is above the overshoot
range.

Correct the modulef/final
controlling element tuning.

8p

01000: Lower limit
value undershot

Value is below the underrange.

Correct the module/final
controlling element tuning.

6p

00110:
Open circuit

Line to the encoder interrupted.

Correct the process wiring.

14

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
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Analog value representation

4.1 Introduction

Electronic modules with analog outputs

With the electronic module with analog inputs, continuously variable signals, such as those

occurring in temperature measurement and resistance measurement, can be acquired,

evaluated, and converted to digital values for further processing.

4.2 Analog value representation for measuring range with SIMATIC S7

Analog value representation

With the same nominal range, the digitized analog value is the same for input and output

values. Analog values are represented in two's complement.

The following table shows the analog value representation for the analog electronic modules.

Table 4- 1 Analog value representation (SIMATIC S7 format)
Resolution Analog value
Bit number 15 (14 |13 |12 |11 0 |9 (8 |7 |6 |5 |4 (3 |2 |1 0
Significance of the bits S |21 213 (212 |21 210 129 |28 |27 |26 |25 124 123 |22 |21 |20
Sign
The sign (S) of the analog value is always in bit number 15:
. IIOII_)+
. ll1ll_)_

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
Manual, 05/2010, A5E01076000-02
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Analog value representation
4.2 Analog value representation for measuring range with SIMATIC S7

Analog values

The following table shows the representation of the binary analog values and the
corresponding decimal and hexadecimal representation of the units of the analog values.

The table below shows the 11, 12, 13, 14, and 15 bit resolutions + sign. Each analog value is
entered left aligned in the ACCU. The bits marked with "x" are set to "0".

Table 4-2  Analog values (SIMATIC S7 format)
Resolution in bits Units Analog value
Decimal Hexadecimal High byte Low byte
11+S 16 10H S0000000 0001 xxxXx
12+S 8 8H S0000000 00001xxx
13+S 4 4y S0000000 000001 xx
14+S 2 4n S0000000 0000001x
15 + sign 1 1H S0000000 00000001

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
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Analog value representation

4.3 Measuring ranges

4.3 Measuring ranges

Introduction

The following tables contain the digitized analog values for the measuring ranges of the
analog input modules.

Since the binary representation of the analog values is always the same, these tables only
compare the measuring ranges with the units.

Voltage measuring ranges: 5V, +10 V

Table 4- 3 SIMATIC S7 format: Measuring ranges 5V and 10 V

Measuring range £5V Measuring range Units Range
10V Decimal Hexadecimal
> 5,8794 > 11,7589 32767 TFFFH Overflow
5,8794 11,7589 32511 TEFFH
: : : : Overshoot range
5,0002 10,0004 27649 6C01H
5,00 10,00 27648 6C00H
3,75 7,50 20736 5100H
: : : : Nominal range
-3,75 -7,50 -20736 AF00H
-5,00 -10,00 -27648 9400+
-5,0002 -10,0004 -27649 93FFH
: : : : Underrange
-5,8796 -11,759 -32512 8100H
<-5,8796 <-11,759 -32768 8000w+ Underflow

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
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Analog value representation

4.3 Measuring ranges

Voltage measuring ranges: 1to 5V

Table 4-4  SIMATIC S7 format: Measuring range 1to 5V

Measuring range Units Range
Tto5V Decimal Hexadecimal
> 5,704 32767 TFFFH Overflow
5,704 32511 TEFFH
: : : Overshoot range
5,000145 27649 6CO01H
5,000 27648 6C00H
4,000 20736 5100H
: : : Nominal range
1,000 0 On
0,999855 -1 FFFFu
: : : Underrange
0,296 -4864 EDOOH
< 0,296 -32768 8000H Underflow

Measured values in the event of a wire break in relation to enabled diagnostics
The following additional information applies to the voltage measuring range 1to 5 V:

Table 4- 5 Measured values in the event of a wire break in relation to enabled diagnostics

Format Parameter assignment! Measured values Description
Decimal Hexadecimal
S7 *  "Wire break" diagnostics enabled 32767 TFFFH e "Open circuit" diagnostic message
* "Wire break" diagnostics disabled -32767 8000H * Measured value after leaving the
» "Overflow/underflow" diagnostics underrange
enabled e "Lower limit value undershot"
diagnostic message
* "Wire break" diagnostics disabled -32767 80001 * Measured value after leaving the
» "Overflow/underflow" diagnostics underrange
disabled

1 Measuring range limits for wire break and underflow detection: At 0.296 V

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
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Analog value representation
4.4 Effect on analog value representation

4.4 Effect on analog value representation

441 Effect of the supply voltage and the operating state on analog input values

The input values of the analog modules are dependent on the supply voltage for
electronics/encoders and on the operating state of the PLC (CPU of the DP master). This is
illustrated by the table below.

Table 4- 6 Relationship between the analog input values for the operating state of the PLC (CPU of
the DP master) and the supply voltage L+

Operating state of the PLC | Supply voltage L+ on | Input value of the electronic module with analog

(CPU of the DP master) ET 200S (power inputs (evaluation possible on the CPU of the
module) DP master)
POWER ON | RUN L+ present Process values
7FFFH until first conversion after startup, or
after assignment of parameters for the module
is completed.
L+ missing 7TFFFH
POWER ON | STOP L+ present Process value
L+ missing 7TFFFH
POWER OFF | - L+ present -
L+ missing -
442 Effect of the value range on the 2 Al U Standard analog input

The way electronic modules respond to analog inputs depends on where the input values fall
within the value range. This is illustrated by the table below.

Table 4- 7 Response of the analog modules, depending on where the analog input value falls within the range of values

Measured value within ... Input value in SIMATIC S7 format Input value in SIMATIC S5 format

Nominal range Measured value Measured value

Over-/underrange Measured value Measured value

Overflow 7FFFH End of the overshoot range +1 plus
overflow bit

Underflow 8000+ End of the underrange -1 plus overflow
bit

Prior to parameter assignment, or with | 7FFFH 7FFFH

incorrect parameter assignment”

" With product version 1 of the 2 Al U ST, the following applies: If the parameter setting error diagnostic message is

triggered because the parameters have been assigned incorrectly (e.g., wire break in measuring range + 20 mA), the SF

LED on the module lights up and the diagnostics can be evaluated. With this status, the correct input values are sent to the

DP master.

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
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Analog value representation

4.4 Effect on analog value representation

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
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Connecting 5

5.1

Introduction

Connecting measuring sensors

You can connect encoders with voltage signals to the 2Al U ST analog input module.

In this chapter you will find out how to connect the measuring encoders and what to watch
out for when doing so.

Note

Note the following connection notes regarding terminals 3 and 7 when using the analog input
module 2Al U ST as of product version 003.

Cables for analog signals

You should use shielded and twisted-pair cables for the analog signals. This reduces the
effect of interference. You should ground the shield of the analog cables at both ends. If
there are differences in potential between the cable ends, an equipotential bonding current
that may interfere with the analog signals will flow across the shield. If this is the case, you
should only ground the shield at one end of the cable.

Analog input modules

The analog input modules are electrically isolated:
® Between the logic and backplane bus

® Between the load voltage and the channels.

Note

Ensure that this difference in potential Uiso does not exceed the permitted value. If there
is a possibility of exceeding the permitted value, make a connection between terminal M
and the central grounding point.

Connecting measuring encoders to analog inputs

There can only be a limited potential difference Ucm (common mode) between the measuring
lines M- of the input channels. To ensure that the permitted value is not exceeded, you must
take different steps depending on the whether the encoders are isolated or non-isolated. The
steps you have to take are described in this chapter.

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
Manual, 05/2010, A5E01076000-02 21



Connecting
5.1 Connecting measuring sensors

Abbreviations used
The meanings of the abbreviations in the figures below are as follows:

M+: Measuring line (positive)

M- Measuring line (negative)

M Ground connection

L+ Rated load voltage 24 V DC

Ucm Potential difference between the inputs

Uiso Potential difference between inputs and central grounding point

Isolated measuring encoders

The isolated measuring encoders are not connected to the local ground potential. These can
be potential-free. Owing to local conditions or interference, differences in potential Ucwm (static
or dynamic) may occur between the M- measuring cables of the input channels and the
central grounding point.

The permitted value for Ucm must not be exceeded, even in environments with strong EMC
interference.

The following schematic illustrates the connection of isolated measuring encoders to the
optically isolated analog input modules.

L+

@/ @ Uy, x+ ADU ©
™~ @ " @

T ¢
@

Backplane bus

Logic

Ground bus
Central grounding point

@O

Isolated measuring encoders

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
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Connecting

5.1 Connecting measuring sensors

Non-isolated measuring encoders

The non-isolated measuring encoders are connected to the local ground potential. You must
connect M - to the potential to ground. Depending on local conditions or interference,
potential differences Ucwm (static or dynamic) can occur between the locally distributed
measuring points.

If the permitted value for Ucwm is exceeded, there must be equipotential bonding conductors
between the measuring points.

The following schematic illustrates the connection of non-isolated measuring encoders to the
optically isolated analog input modules.

L+
M
M+
R
@ ‘/ /é Ucu M+ | ADU @
\ @ / M- @
L
|

®

+ ®

@

Logic

Backplane bus

Ground bus

Central grounding point
Equipotential bonding conductor

@O

Non-isolated measuring encoders

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
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Connecting

5.2 Wiring unused channels of the analog input modules

5.2 Wiring unused channels of the analog input modules

Rules
Pay attention to the following instructions when wiring unused channels:
e "Deactivate" unused input channels when assigning parameters.
e A deactivated channel always returns the value 7FFFn.
® The module cycle time is halved with the 2 Al U ST module.

® To adhere to the permissible potential differences (Ucwm), you must wire jumpers on the
terminal module for the unused channels.

Analog input module TM connecting terminal
Channel 0 Channel 1
1 | 2 | 3| a]s5][6] 7] s
2AIUST
*—o—0 o —o—0
5.3 Using the shield connection

Rules
To prevent interference we recommend the following for analog electronic modules:
® Use shielded wires to the sensors and actuators.

e | ay out the wire shields on the shield connection.
® Connect the shield connection to the ground bus with low impedance.

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
24 Manual, 05/2010, A5E01076000-02



Index

Measuring ranges with SIMATIC S7, 15

2
2A U ST analog electronic module P
Technical specifications, 9 Parameters
2Al U ST analog electronic module For analog electronic modules, 11
Block diagram, 8
Properties, 7
Terminal assignment, 7 R
Recycling, 3
A Response of the analog modules, 19
During operation, (19
Analog input modules When faults occur, 19
Error types, 14
Analog value processing, 21
S
Scope
B Manual, 3
Basic knowledge requirements, 3 Service & Support, 4

Shield connection, 24
Smoothing, 12
C

Cables for analog signals, 21 T

Connecting, 21

Connecting measuring encoders to analog inputs, 21 Technical Support, 4
Training Center, 3

D
Disposal, 3

Internet
Service & Support, 4
Isolated measuring encoders, 22

L
LED display, 13

M

Measured value resolution, 16
Measuring encoders, 21

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
Manual, 05/2010, A5E01076000-02



Index

26

2Al U ST analog electronic module (6ES7134-4FB01-0ABO)
Manual, 05/2010, ASE01076000-02



	2AI U ST analog electronic module (6ES7134-4FB01-0AB0)
	Legal information
	Preface
	Table of contents
	1 Properties
	1.1 2AI U ST analog electronic module (6ES7134-4FB01-0AB0)

	2 Parameters
	2.1 Parameters
	2.2 Parameter description

	3 Diagnostics
	3.1 Diagnostics using LED display
	3.2 Error types

	4 Analog value representation
	4.1 Introduction
	4.2 Analog value representation for measuring range with SIMATIC S7
	4.3 Measuring ranges
	4.4 Effect on analog value representation
	4.4.1 Effect of the supply voltage and the operating state on analog input values
	4.4.2 Effect of the value range on the 2 AI U Standard analog input


	5 Connecting
	5.1 Connecting measuring sensors
	5.2 Wiring unused channels of the analog input modules
	5.3 Using the shield connection

	Index
	2
	A
	B
	C
	D
	I
	L
	M
	P
	R
	S
	T



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialmonospacedBoldforSAP
    /ArialMonospacedBoldforsap
    /ArialmonospacedforSAP
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Centaur
    /CentSchbookBTBold
    /CentSchbookBTBoldItalic
    /CentSchbookBTItalic
    /CentSchbookBTRoman
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EstrangeloEdessa
    /FootlightMTLight
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /IntDutch801G-Bold
    /IntDutch801G-BoldItalic
    /IntDutch801G-Italic
    /IntDutch801G-Roman
    /InterleafMathA
    /InterleafMathBTA-Regular
    /InterleafMathBTB-Regular
    /InterleafMathBTC-Regular
    /InterleafMathBT-Regular
    /InterleafSymbols
    /InterleafSystem
    /InterleafThreeOfNineA
    /InterleafThreeOfNineB
    /InterleafThreeOfNineC
    /ITC-Garamond-BoldItalicSWA
    /ITC-Garamond-BoldSWA
    /ITC-Garamond-LightItalicSWA
    /ITC-Garamond-LightSWA
    /ITC-Korinna-BoldSWA
    /ITC-Korinna-KursivBoldSWA
    /ITC-Korinna-KursivRegularSWA
    /ITC-Korinna-RegularSWA
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic12PitchBT-Roman
    /LubalinGraphITCbyBT-Book
    /LubalinGraphITCbyBT-BookOblique
    /LubalinGraphITCbyBT-Demi
    /LubalinGraphITCbyBT-DemiOblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /Myriad-BdWeb
    /Myriad-CnItWeb
    /Myriad-CnWeb
    /Myriad-ItWeb
    /Myriad-Web
    /MyriadWebPro
    /MyriadWebPro-Bold
    /MyriadWebPro-Condensed
    /MyriadWebPro-CondensedItalic
    /MyriadWebPro-Italic
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /OldEnglishTextMT
    /Onyx
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Parchment-Regular
    /Playbill
    /PoorRichard-Regular
    /Raavi
    /Ravie
    /SAPDingsNormal
    /SAPIconsNormal
    /ShowcardGothic-Reg
    /Shruti
    /SIEMENS-Firmenmarke
    /SiemensLogo
    /SiemensSans-Black
    /SiemensSans-BlackItalic
    /SiemensSans-Bold
    /SiemensSans-BoldItalic
    /SiemensSans-Italic
    /SiemensSans-Roman
    /SiemensSansSC-Black
    /SiemensSansSC-BlackItalic
    /SiemensSansSC-Bold
    /SiemensSansSC-BoldItalic
    /SiemensSansSC-Italic
    /SiemensSansSC-Roman
    /SiemensSerif-Bold
    /SiemensSerif-BoldItalic
    /SiemensSerif-Italic
    /SiemensSerif-MediumItalic
    /SiemensSerif-Roman
    /SiemensSerifSC-Bold
    /SiemensSerifSC-BoldItalic
    /SiemensSerifSC-Italic
    /SiemensSerifSC-Roman
    /SiemensSerifSC-Semi
    /SiemensSerifSCSemi-Bold
    /SiemensSerifSCSemi-BoldItalic
    /SiemensSerifSC-SemiItalic
    /SiemensSerif-Semibold
    /SiemensSerifSemibold-Bold
    /SiemensSerifSemibold-BoldItalic
    /SiemensSerif-SemiboldItalic
    /SiemensSlab-Black
    /SiemensSlab-BlackItalic
    /SiemensSlab-Bold
    /SiemensSlab-BoldItalic
    /SiemensSlab-Italic
    /SiemensSlab-Roman
    /SiemensSlabSC-Black
    /SiemensSlabSC-BlackItalic
    /SiemensSlabSC-Bold
    /SiemensSlabSC-BoldItalic
    /SiemensSlabSC-Italic
    /SiemensSlabSC-Roman
    /SimSun
    /SnapITC-Regular
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Stencil
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Bold
    /Swiss721BT-BoldItalic
    /Swiss721BT-Italic
    /Swiss721BT-Roman
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




2AI U ST analog electronic module (6ES7134-4FB01-0AB0)



___________________

___________________

___________________

___________________

___________________

___________________

[image: image16.png]SIEMENS




[image: image17][image: image18][image: image19][image: image20]

Legal information


   


		PRINT \p para "/pdfmark where {pop} {userdict /pdfmark /cleartomark load put} ifelse [/Subtype /H1 /StPNE pdfmark [/StBMC pdfmark " \* MERGEFORMAT PrefacePRINT \p para "/pdfmark where {pop} {userdict /pdfmark /cleartomark load put} ifelse [/EMC pdfmark [/StPop pdfmark " \* MERGEFORMAT 

		



		





Purpose of the manual


This manual supplements the ET 200S Distributed I/O System Operating Instructions. General functions for the ET 200S are described in the ET 200S Distributed I/O System Operating Instructions (http://support.automation.siemens.com/WW/view/en/1144348).


The information in this document along with the operating instructions enables you to commission the ET 200S.


Basic knowledge requirements xe "Basic knowledge requirements"

To understand these operating instructions you should have general knowledge of automation engineering. 


Scope of the manual xe "Scope:Manual"

This manual applies to this ET 200S module. It describes the components that are valid at the time of publication.


Recycling and disposal xe "Recycling"

xe "Disposal"

Thanks to the fact that it is low in contaminants, this ET 200S module is recyclable. For environmentally compliant recycling and disposal of your electronic waste, please contact a company certified for the disposal of electronic waste.


Additional support


If you have any questions relating to the products described in this manual and do not find the answers in this document, please contact your local Siemens representative (http://www.siemens.com/automation/partners). 


A guide to the technical documentation for the various SIMATIC products and systems is available on the Internet. (http://www.siemens.com/simatic-docu). 


The online catalog and ordering systems are available on the Internet (http://www.siemens.com/automation/mall).


Training center xe "Training Center"

We offer courses to help you get started with the ET 200S and the SIMATIC S7 automation system. Please contact your regional training center or the central training center in D -90327, Nuremberg, Germany (http://www.siemens.com/sitrain). 


Technical Support xe "Technical Support"

You can contact Technical Support for all Industry Automation products by means of the Internet Web form for the Support Request (http://www.siemens.com/automation/csi_en_WW/support_request). 


Additional information about Siemens Technical Support is available on the Internet (http://www.siemens.com/automation/csi_en_WW/service).


Service & Support on the Internet xe "Internet:Service & Support"

xe "Service & Support"

In addition to our documentation, we offer a comprehensive knowledge base on the Internet (http://www.siemens.com/automation/csi_en_WW/support).


There you will find:


· Our Newsletter, which constantly provides you with the latest information about your products.

· The right documentation for you using our Service & Support search engine.

· The bulletin board, a worldwide knowledge exchange for users and experts.


· Your local contact for Automation & Drives in our contact database.

· Information about on-site services, repairs, spare parts, and lots more.
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Properties xe "2AI U ST analog electronic module:Properties"

· 2 inputs for measuring voltage

· Input ranges:


± 10 V, resolution 13 bits + sign


± 5 V, resolution 13 bits + sign


1 V to 5 V, resolution 13 bits


· Isolated from the load voltage L+

· Permitted common mode voltage 2 VACSS

· Extended temperature range from 0 to 50°C with vertical installation

General terminal assignment xe "2AI U ST analog electronic module:Terminal assignment"

		



		

		Note


Terminals 4, 8, A4, A8, A3 and A7 are only available at specified terminal modules.



		





		Terminal assignment for 2AI U ST (6ES7134-4FB01-0AB0)



		Terminal

		Assignment

		Terminal

		Assignment

		Notes



		1

		M0+

		5

		M1+

		· Mn+: Input signal "+", channel n

· Mn-: Input signal "-", channel n


· n.c.: Not connected (max. 30 V DC can be connected)


· AUX1: Protective-conductor terminal or potential bus (freely usable up to 230 VAC)



		2

		M0-

		6

		M1-

		



		3

		n.c.*

		7

		n.c.*

		



		4

		n.c.

		8

		n.c.

		



		A4

		AUX1 

		A8

		AUX1

		



		A3

		AUX1

		A7

		AUX1

		



		



		* Product version 003 and higher





Usable terminal modules


		Usable terminal modules for 2AI U ST (6ES7134-4FB01-0AB0)



		TM-E15C26-A1
(6ES7193-4CA50-0AA0)

		TM-E15C24-A1
(6ES7193-4CA30-0AA0)

		TM-E15C24-01
(6ES7193-4CB30-0AA0)

		TM-E15C23-01
(6ES7193-4CB10-0AA0)

		
[image: image1]

 Spring terminal



		TM-E15S26-A1
(6ES7193-4CA40-0AA0)

		TM-E15S24-A1
(6ES7193-4CA20-0AA0)

		TM-E15S24-01
(6ES7193-4CB20-0AA0)

		TM-E15S23-01
(6ES7193-4CB00-0AA0)

		[image: image2]

 Screw-type terminal



		TM-E15N26-A1
(6ES7193-4CA80-0AA0)

		TM-E15N24-A1
(6ES7193-4CA70-0AA0)

		TM-E15N24-01
(6ES7193-4CB70-0AA0)

		TM-E15N23-01
(6ES7193-4CB60-0AA0)

		
[image: image3]

 Fast Connect



		[image: image4]
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Block diagram xe "2AI U ST analog electronic module:Block diagram"

[image: image9]

Figure 1-1
Block diagram of the 2AI U ST


2AI U ST technical specifications (6ES7134-4FB01-0AB0) xe "2A U ST analog electronic module:Technical specifications"

		Dimensions and weight



		Width (mm)

		15



		Weight

		Approx. 40 g



		Module-specific data



		Supports isochronous operation

		No



		Number of inputs

		2



		Cable length

		



		· Shielded

		Max. 200 m



		Parameter length

		4 bytes



		Address space

		4 bytes



		Voltages, currents, potentials



		Rated load voltage L+ (from the power module) 

		24 VDC



		· Reverse polarity protection

		Yes



		Electrical isolation

		



		· Between the channels and backplane bus

		Yes



		· Between the channels and load voltage L+

		Yes



		· Between the channels

		No



		Permitted potential difference

		



		· Between the inputs and the central grounding point (Uiso)

		75 VDC / 60 VAC



		· between the inputs

		5 VACSS



		Insulation tested 

		500 VDC



		Current consumption

		



		· From load voltage L+

		Max. 30 mA



		Power dissipation of the module

		Typically 0.6 W



		Status, interrupts, diagnostics



		Diagnostics function

		



		· Group error

		Red "SF" LED



		· Diagnostic functions readable

		Yes



		Analog value generation



		Measuring principle

		Integrative



		Integration and cycle time/resolution per channel:

		



		· Integration time can be assigned parameters

		Yes



		· Interference frequency suppression in Hz

		60

		50



		· Integration time in ms

		16.7

		20



		· Conversion time in ms

		55

		65



		· Cycle time in ms

		Number of active channels per module x conversion time



		· Resolution (including overshoot range)

		± 10 V/13 bits + sign


± 5 V/13 bits + sign


1 V to 5 V/13 bits



		Suppression of interference, limits of error



		Interference voltage suppression for 
f = n x (f1 ± 1 %), (f1 = interference frequency)

		



		· Common-mode interference (USS)

· Series-mode interference


(peak interference value < rated value of input range)


· Crosstalk between the inputs

		Min. 90 dB
min. 70 dB


min. -50 dB



		Operational limit
(in the entire temperature range, with reference to the input range)

		± 0.6 % 



		Basic error limit (operational limit at 25°C with reference to input range)

		± 0.4 %



		Temperature error (with reference to the input range)

		±0.01 %/K



		Linearity error (with reference to the input range)

		± 0.01 %



		Repeatability (in steady state at 25°C with reference to input range)

		± 0.05 %



		Data for selecting a sensor



		Input range (rated value)/input resistance

		



		· Voltage

		± 5 V/min. 100 kΩ


1 V to 5 V/min.100 kΩ


± 10 V/min. 100 kΩ



		Permitted input voltage (destruction limit)

		35 V continuous, 75 V at max. duration of 1 ms 
(sampling ratio 1:20)



		Smoothing of the measured values

		Yes, can be assigned parameters in 4 steps by means of digital filtering



		

		Step

None


Weak


Medium


Strong

		Time constant

1 x cycle time


4 x cycle time 


32 x cycle time


64 x cycle time
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Table 2- 1
Parameters for analog input module


		2 AI U ST

		Range of values

		Default setting

		Applicability



		Group diagnostics (parameter assignment error, internal error)

		· Disable

· Enable

		Disable

		Module



		Diagnostics: Overflow/underflow

		· Disable

· Enable

		Disable

		Module



		Diagnostics: Wire break*

		· Disable

· Enable

		Disable

		Channel



		Smoothing

		· None

· Weak


· Medium


· Strong

		None

		Channel



		Type/range of measurement

		· Deactivated

· ±5 V


· ±10 V


· 1 to 5 V

		±10 V

		Channel



		* Only in the measuring range of 1 to 5 V





xe "Parameters:For analog electronic modules"
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Smoothingxe "Smoothing"

The individual measured values are smoothed by digital filtering. The smoothing can be adjusted in four steps, in which the smoothing factor k multiplied with cycle time of the electronic module equals the time constant of the smoothing filter. The greater the smoothing, the greater the time constant of the filter.


The figure below shows the step response with the various smoothing factors in relation to the number of subassembly cycles.


[image: image10]

Figure 2-1
Smoothing with the 2AI U ST
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LED display xe "LED display"

[image: image11]

		①

		Batch error (red)





Status and error displays 


		Event (LED)

		Cause

		Remedy



		SF

		

		



		On

		No configuration or incorrect module plugged in. No load voltage.present There is a diagnostic message. 

		Check the parameter assignment. Check the load voltage. Evaluate the diagnostics. 
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Analog input module error typesxe "Analog input modules:Error types"

xe "Analog input modules:Error types"

xe "Analog input modules:Error types"

xe "Analog input modules:Error types"

xe "Analog input modules:Error types"

Table 3- 1
Error types


		Error type

		Meaning

		Remedy



		16D

		10000: Parameter assignment error

		Module cannot use the parameter for the channel:


Inserted module does not match the one configured.


Incorrect parameter assignment.

		Correct the configuration (align actual and set configuration).


Correct the parameter assignment (wire break diagnostics only parameterized for the permitted measuring ranges).



		9D

		01001: Error

		Internal module error (diagnostic message at channel 0 applies to the entire module)

		Replace the module.



		7D

		00111: Upper limit exceeded

		Value is above the overshoot range.

		Correct the module/final controlling element tuning.



		8D

		01000: Lower limit value undershot

		Value is below the underrange. 

		Correct the module/final controlling element tuning.



		6D

		00110: 
Open circuit

		Line to the encoder interrupted.

		Correct the process wiring.
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Electronic modules with analog outputs


With the electronic module with analog inputs, continuously variable signals, such as those occurring in temperature measurement and resistance measurement, can be acquired, evaluated, and converted to digital values for further processing.
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Analog value representationxe "Measuring ranges with SIMATIC S7"

With the same nominal range, the digitized analog value is the same for input and output values. Analog values are represented in two's complement.


The following table shows the analog value representation for the analog electronic modules.


Table 4- 1
Analog value representation (SIMATIC S7 format)


		Resolution

		Analog value



		Bit number

		15

		14

		13

		12

		11

		10

		9

		8

		7

		6

		5

		4

		3

		2

		1

		0



		Significance of the bits

		S

		214

		213

		212

		211

		210

		29

		28

		27

		26

		25

		24

		23

		22

		21

		20





Sign


The sign (S) of the analog value is always in bit number 15:


· "0" → +

· "1" → –

Analog valuesxe "Measured value resolution"

The following table shows the representation of the binary analog values and the corresponding decimal and hexadecimal representation of the units of the analog values. 


The table below shows the 11, 12, 13, 14, and 15 bit resolutions + sign. Each analog value is entered left aligned in the ACCU. The bits marked with "x" are set to "0". 


Table 4- 2
Analog values (SIMATIC S7 format)


		Resolution in bits

		Units

		Analog value



		

		Decimal

		Hexadecimal

		High byte

		Low byte



		11+S

		16

		10H

		S 0 0 0 0 0 0 0

		0 0 0 1 x x x x



		12+S

		8

		8H

		S 0 0 0 0 0 0 0

		0 0 0 0 1 x x x



		13+S

		4

		4H

		S 0 0 0 0 0 0 0

		0 0 0 0 0 1 x x



		14+S

		2

		4H

		S 0 0 0 0 0 0 0

		0 0 0 0 0 0 1 x



		15 + sign

		1

		1H

		S 0 0 0 0 0 0 0

		0 0 0 0 0 0 0 1
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Introduction


The following tables contain the digitized analog values for the measuring ranges of the analog input modules. 


Since the binary representation of the analog values is always the same, these tables only compare the measuring ranges with the units. 


Voltage measuring ranges: ±5 V , ±10 V


Table 4- 3
SIMATIC S7 format: Measuring ranges ±5 V and ±10 V


		Measuring range ±5 V

		Measuring range 


±10 V

		Units

		Range



		

		

		Decimal

		Hexadecimal

		



		> 5,8794

		> 11,7589

		32767

		7FFFH

		Overflow



		5,8794


:


5,0002

		11,7589


:


10,0004

		32511


:


27649

		7EFFH

:


6C01H

		Overshoot range



		5,00


3,75


:


 -3,75


 -5,00

		10,00


7,50


:


-7,50


-10,00

		27648


20736


:


-20736


-27648

		6C00H

5100H

:


AF00H

9400H

		Nominal range



		 -5,0002


:


 -5,8796

		-10,0004


:


-11,759

		-27649


:


-32512

		93FFH

:


8100H

		Underrange



		 < -5,8796

		< -11,759

		-32768

		8000H

		Underflow





Voltage measuring ranges: 1 to 5 V


Table 4- 4
SIMATIC S7 format: Measuring range 1 to 5 V


		Measuring range 
1 to 5 V

		Units

		Range



		

		Decimal

		Hexadecimal

		



		> 5,704

		32767

		7FFFH

		Overflow



		5,704


:


5,000145

		32511


:


27649

		7EFFH

:


6C01H

		Overshoot range



		5,000


4,000


:


 1,000

		27648


20736


:


0

		6C00H

5100H

:


0H

		Nominal range



		0,999855


:


0,296

		-1


:


-4864

		FFFFH

:


ED00H

		Underrange



		 < 0,296

		-32768

		8000H

		Underflow





Measured values in the event of a wire break in relation to enabled diagnostics


The following additional information applies to the voltage measuring range 1 to 5 V:


Table 4- 5
Measured values in the event of a wire break in relation to enabled diagnostics


		Format

		Parameter assignment1

		Measured values

		Description



		

		

		Decimal

		Hexadecimal

		



		S7

		· "Wire break" diagnostics enabled

		32767

		7FFFH

		· "Open circuit" diagnostic message



		· 

		· "Wire break" diagnostics disabled

· "Overflow/underflow" diagnostics enabled

		-32767

		8000H

		· Measured value after leaving the underrange

· "Lower limit value undershot" diagnostic message



		· 

		· "Wire break" diagnostics disabled

· "Overflow/underflow" diagnostics disabled

		-32767

		8000H

		· Measured value after leaving the underrange



		1 Measuring range limits for wire break and underflow detection: At 0.296 V
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4.3.1 Effect of the supply voltage and the operating state on analog input values


The input values of the analog modules are dependent on the supply voltage for electronics/encoders and on the operating state of the PLC (CPU of the DP master). This is illustrated by the table below. xe "Response of the analog modules"

xe "Response of the analog modules:During operation"

xe "Response of the analog modules:When faults occur"

Table 4- 6
Relationship between the analog input values for the operating state of the PLC (CPU of the DP master) and the supply voltage L+


		Operating state of the PLC (CPU of the DP master)

		Supply voltage L+ on ET 200S (power module)

		Input value of the electronic module with analog inputs (evaluation possible on the CPU of the DP master)



		POWER ON

		RUN

		L+ present

		Process values



		

		

		

		7FFFH until first conversion after startup, or after assignment of parameters for the module is completed.



		

		

		L+ missing

		7FFFH



		POWER ON

		STOP

		L+ present

		Process value



		

		

		L+ missing

		7FFFH



		POWER OFF

		-

		L+ present

		-



		

		

		L+ missing

		-





4.3.2 Effect of the value range on the 2 AI U Standard analog input


The way electronic modules respond to analog inputs depends on where the input values fall within the value range. This is illustrated by the table below.


Table 4- 7
Response of the analog modules, depending on where the analog input value falls within the range of values


		Measured value within ...

		Input value in SIMATIC S7 format

		Input value in SIMATIC S5 format



		Nominal range

		Measured value

		Measured value



		Over-/underrange

		Measured value

		Measured value



		Overflow

		7FFFH

		End of the overshoot range +1 plus overflow bit



		Underflow

		8000H

		End of the underrange -1 plus overflow bit



		Prior to parameter assignment, or with incorrect parameter assignment*

		7FFFH

		7FFFH



		* With product version 1 of the 2 AI U ST, the following applies: If the parameter setting error diagnostic message is triggered because the parameters have been assigned incorrectly (e.g., wire break in measuring range ± 20 mA), the SF LED on the module lights up and the diagnostics can be evaluated. With this status, the correct input values are sent to the DP master. 
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Introduction xe "Analog value processing"

xe "Measuring encoders"

xe "Connecting"

xe "Connecting"

xe "Measuring encoders"

xe "Analog value processing"

xe "Analog value processing"

xe "Measuring encoders"

xe "Connecting"

xe "Connecting"

xe "Measuring encoders"

xe "Analog value processing"

xe "Analog value processing"

xe "Measuring encoders"

xe "Connecting"

xe "Connecting"

xe "Measuring encoders"

xe "Analog value processing"

xe "Analog value processing"

xe "Measuring encoders"

xe "Connecting"

xe "Connecting"

xe "Measuring encoders"

xe "Analog value processing"

You can connect encoders with voltage signals to the 2AI U ST analog input module.


In this chapter you will find out how to connect the measuring encoders and what to watch out for when doing so.


		



		

		Note


Note the following connection notes regarding terminals 3 and 7 when using the analog input module 2AI U ST as of product version 003.



		





Cables for analog signals xe "Cables for analog signals"

xe "Cables for analog signals"

xe "Cables for analog signals"

xe "Cables for analog signals"

xe "Cables for analog signals"

xe "Cables for analog signals"

xe "Cables for analog signals"

xe "Cables for analog signals"

You should use shielded and twisted-pair cables for the analog signals. This reduces the effect of interference. You should ground the shield of the analog cables at both ends. If there are differences in potential between the cable ends, an equipotential bonding current that may interfere with the analog signals will flow across the shield. If this is the case, you should only ground the shield at one end of the cable.


Analog input modules


The analog input modules are electrically isolated:


· Between the logic and backplane bus

· Between the load voltage and the channels.


		



		

		

		Note


Ensure that this difference in potential UISO does not exceed the permitted value. If there is a possibility of exceeding the permitted value, make a connection between terminal M and the central grounding point.



		





Connecting measuring encoders to analog inputs xe "Connecting measuring encoders to analog inputs"

xe "Connecting measuring encoders to analog inputs"

xe "Connecting measuring encoders to analog inputs"

xe "Connecting measuring encoders to analog inputs"

xe "Connecting measuring encoders to analog inputs"

xe "Connecting measuring encoders to analog inputs"

xe "Connecting measuring encoders to analog inputs"

xe "Connecting measuring encoders to analog inputs"

There can only be a limited potential difference UCM (common mode) between the measuring lines M- of the input channels. To ensure that the permitted value is not exceeded, you must take different steps depending on the whether the encoders are isolated or non-isolated. The steps you have to take are described in this chapter. 


Abbreviations used


The meanings of the abbreviations in the figures below are as follows:


		M+:

		Measuring line (positive)



		M-

		Measuring line (negative)



		M

		Ground connection



		L+

		Rated load voltage 24 V DC



		UCM

		Potential difference between the inputs 



		UISO

		Potential difference between inputs and central grounding point





Isolated measuring encoders xe "Isolated measuring encoders"

The isolated measuring encoders are not connected to the local ground potential. These can be potential-free. Owing to local conditions or interference, differences in potential UCM (static or dynamic) may occur between the M- measuring cables of the input channels and the central grounding point. 


The permitted value for UCM must not be exceeded, even in environments with strong EMC interference.


The following schematic illustrates the connection of isolated measuring encoders to the optically isolated analog input modules.


		[image: image12]

①

		Logic



		②

		Backplane bus



		③

		Ground bus



		④

		Central grounding point



		⑤

		Isolated measuring encoders





Non-isolated measuring encoders 


The non-isolated measuring encoders are connected to the local ground potential. You must connect M - to the potential to ground. Depending on local conditions or interference, potential differences UCM (static or dynamic) can occur between the locally distributed measuring points. 


If the permitted value for UCM is exceeded, there must be equipotential bonding conductors between the measuring points.


The following schematic illustrates the connection of non-isolated measuring encoders to the optically isolated analog input modules.


[image: image13]

		①

		Logic



		②

		Backplane bus



		③

		Ground bus



		④

		Central grounding point



		⑤

		Equipotential bonding conductor



		⑥

		Non-isolated measuring encoders
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Rules


Pay attention to the following instructions when wiring unused channels:


· "Deactivate" unused input channels when assigning parameters.

· A deactivated channel always returns the value 7FFFH.

· The module cycle time is halved with the 2 AI U ST module.

· To adhere to the permissible potential differences (UCM), you must wire jumpers on the terminal module for the unused channels.

		Analog input module

		TM connecting terminal



		

		Channel 0

		Channel 1



		

		1

		2

		3

		4

		5

		6

		7

		8



		2 AI U ST

		[image: image14]
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Rules xe "Shield connection"

To prevent interference we recommend the following for analog electronic modules:


· Use shielded wires to the sensors and actuators.

· Lay out the wire shields on the shield connection.


· Connect the shield connection to the ground bus with low impedance.
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Legal information



Warning notice system



This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are graded according to the degree of danger.
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indicates that death or severe personal injury will result if proper precautions are not taken.�
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indicates that death or severe personal injury may result if proper precautions are not taken.�
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with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.�

�

�

�
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CAUTION�

�

�

without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.�

�

�

�

�

NOTICE�

�

�

indicates that an unintended result or situation can occur if the corresponding information is not taken into account.�

�

If more than one degree of danger is present, the warning notice representing the highest degree of danger will be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to property damage.



Qualified Personnel



The product/system described in this documentation may be operated only by personnel qualified for the specific task in accordance with the relevant documentation for the specific task, in particular its warning notices and safety instructions. Qualified personnel are those who, based on their training and experience, are capable of identifying risks and avoiding potential hazards when working with these products/systems.



Proper use of �DOCPROPERTY "company-short"�Siemens� products



Note the following:
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�

�DOCPROPERTY "company-short"�Siemens� products may only be used for the applications described in the catalog and in the relevant technical documentation. If products and components from other manufacturers are used, these must be recommended or approved by �DOCPROPERTY "company-short"�Siemens�. Proper transport, storage, installation, assembly, commissioning, operation and maintenance are required to ensure that the products operate safely and without any problems. The permissible ambient conditions must be adhered to. The information in the relevant documentation must be observed.�

�

Trademarks



All names identified by ® are registered trademarks of the �DOCPROPERTY "company-long"�Siemens AG�. The remaining trademarks in this publication may be trademarks whose use by third parties for their own purposes could violate the rights of the owner.



Disclaimer of Liability



We have reviewed the contents of this publication to ensure consistency with the hardware and software described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the information in this publication is reviewed regularly and any necessary corrections are included in subsequent editions.
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