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About this document Operating Instructions
UE 4100

About this document

Note

Note

Please read this chapter carefully before working with this documentation and the bus
node UE 4100.

Unless indicated otherwise, product code UE 4100 contained in this document is synony-
mous to bus nodes UE 4120, UE 4150 and UE 4155.

1.1  Function of this document

These operating instructions are designed to address the technical personnel of the
machine manufacturer or the machine operator in regards to safe mounting, installation,
configuration, electrical installation, commissioning, operation and maintenance of the bus
node UE 4100.

These operating instructions do not provide instructions for operating machines on which
the bus node is, or will be, integrated. Information on this is to be found in the appropriate
operating instructions of the machine.

12 Target group

These operating instructions are addressed to planning engineers, developers and the
operators of plant and systems which are to be protected by one or several protective
devices in connection with the bus node UE 4100. It also addresses people who integrate
the UE 4100 into a machine/system, initialise its use, or who are in charge of servicing
and maintaining the device.

13 Scope

These operating instructions are applicable to bus nodes UE 4100, UE 4120 and UE 4155
with the following type-label entry in the Operating Instructions field: 8 010 172. This
document is part of SICK part number 8 010 172 (operating instructions “UE 4100
PROFIsafe Bus Node” in all available languages).

You will require Version 2.10 or higher of the CDS (Configuration & Diagnostic Software) in
order to configure and diagnose these devices. To determine the version of your software
version, select the Module Info... option in the ? menu.

© SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved 8010 178/NB27/10-11-03
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14  Depth of information

These operating instructions contain the following information about bus nodes UE 4120,
UE 4150 and UE 4155:

¢ installation and mounting e care and maintenance
¢ electrical installation o fault, error diagnosis and
* putting into operation and configuration troubleshooting

« integration into other protective devices ~ * Part numbers
(examples of circuits) e conformity and approval

Planning and using protective devices such as the UE 4100 also require specific technical
skills which are not detailed in this documentation.

When operating the UE 4100, the national, local and statutory rules and regulations must
be observed.

Please consult the PROFIBUS specification “PROFIsafe — Profile for Safety Technology”,
Version 1.2 for more information about the PROFIBUS protocol.

We also refer you to the SICK homepage on the Internet at
www.sick.com

Here you will find information on:

e sample applications

¢ a list of frequently asked questions about the UE 4100

¢ these operating instructions in different languages for viewing and printing

15 Abbreviations

SICK Configuration & Diagnostic Software = software for the configuration of the UE 4100
Enhanced function interface = safe SICK device communication

Electro-sensitive protective equipment, e.g. SICK C 4000 safety light curtain

Fail-safe programmable logic controller

Generic station description. Is required to configure the PROFIBUS network for every
PROFIBUS user. Is included within the scope of delivery of bus node UE 4100

Output signal switching output

Process Fieldbus = an open communication protocol in accordance with EN 50 170-2 for
deployment in the entire field

Profile for safety-related data transmission via the PROFIBUS network
Safety data link = SICK safety interface (connection for OSSDs and EFI)

All bus nodes of the UE 4100 family. These are bus nodes UE 4120, UE 4150 and
UE 4155 in these operating instructions.

© SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved 7
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16 Symbols used

Recommendations are designed to give you some assistance in your decision-making
process with respect to a certain function or a technical measure.

Refer to notes for special features of the device.

The UE 4100 has multicolour LED displays. LED symbols indicate the status of an LED on
the UE 4100:

O The LED is off.

@® Red The LED turns red.

®- Red The LED flashes red.

Instructions for taking action are shown by an arrow. Carefully read and follow the instruc-
tions for action.

Warning!

A warning notice indicates an actual or potential risk or health hazard. They are designed
to help you to prevent accidents.

Carefully read and follow the warning notices!

Software notes show the location in the CDS (Configuration & Diagnostic Software) where
you can make the appropriate settings and adjustments.

Sender and receiver

In drawings and diagrams, symbol [* denotes the sender and symbol Bl denotes the
receiver of an electro-sensitive protective equipment.

Trademark

Intelliface is a registered trademark of SICK AG.

© SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved 8010 178/NB27/10-11-03
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On safety Chapter 2

This chapter deals with your own safety and the safety of the equipment operators.

» Please read this chapter carefully before starting to work with the UE 4100 or with
machinery protected by the UE 4100 in connection with other safety components.

2.1 Specialist personnel

Bus node UE 4100 and the components connected to it may only be assembled, operated
and maintained by specialist personnel. Specialist personnel are defined as persons
who ...

¢ have undergone the appropriate technical training
and

* who have been instructed by the responsible machine operator in the operation of the
machine and the current valid safety guidelines

and

¢ who have access to these operating instructions.

2.2 Applications of the device

Bus node UE 4100 is a decentralized input/output module to integrate safety components
into the PROFISafe safety-bus system via IP 67 connection technology. It is certified ac-
cording to IEC 61508 SIL3 and EN 954, Control category 4.

You may only use the UE 4100 as a PROFlsafe Slave in connection with an FPLCY.

23 Correct use

The bus node UE 4100 must be used only as defined in chapter 2.2 “Applications of the
device”. It must be used only by qualified personnel and only on the machine/system
where it has been installed and initialised by qualified personnel in accordance with these
operating instructions.

If the device is used for any other purposes or modified in any way — also during mounting
and installation — any warranty claim against SICK AG shall become void.

b Corresponding control facilities are offered by Siemens, for example, with its modules S7-300F and S7-400F.

© SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved 9
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24 General safety notes and protective measures

Pay attention to the safety notes!

Please observe the following procedures in order to ensure the correct and safe use of the
bus node UE 4100.

» The national/international legislative provisions apply to the installation and use of the
bus node and the safety components connected to it, e.g. a safety light curtain or com-
ponents fitted with contacts; these legislative provisions apply also to the commissioning
and recurring technical examinations, in particular:

- Machine Directive 98/37/EEC

- Work Equipment Directive 89/655/EEC

- the work safety regulations/safety rules

- other relevant health and safety regulations

Manufacturers and operators of the machine with which the bus node is used are
responsible for obtaining and observing all applicable safety regulations and rules.

¢ The notes in these operating instructions (e.g. on use, mounting, installation or inte-
gration into the existing machine controller) must be observed.

The test procedures in the operating instructions of all connected components must be
observed.

Changes to the configuration of the devices can degrade the protective function. After
every change to the configuration you must therefore check the effectiveness of the pro-
tective device.

The person who makes the change is also responsible for the correct protective function
of the device. When making configuration changes, please always use the password
hierarchy provided by SICK to ensure that only authorised persons make changes to the
configuration. The SICK service team is available to provide assistance if required.

e The tests must be carried out by specialist personnel or specially qualified and autho-
rised personnel and must be recorded and documented to ensure that the tests can be
reconstructed and retraced at any time.

e The operating instructions must be made available to the operator of the machine where
the bus node UE 4100 is fitted.

e The external voltage supply of the device must be capable of buffering brief mains
voltage failures of 20 ms as specified in EN 60 204.

e When using the bus node in accordance with the requirements in UL 508, the power
supply must permit “use in class-2 circuits”. No current may be allowed to flow that is
>8A.

2.5 Sound environmental performance

The bus node UE 4100 is constructed in such a way that it adversely affects the environ-
ment as little as possible. It uses only a minimum of power and natural resources. At work,
always act in an environmentally responsible manner.

Disposal

» Always dispose of unserviceable or irreparable devices in compliance with local/national
rules and regulations with respect to waste disposal.

We would be pleased to be of assistance on the disposal of this device. Contact your local
SICK representative.

© SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved 8010 178/NB27/10-11-03
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Product description

This chapter contains information about the special properties of the UE 4100 and
describes the construction and operating principles of the device.

» Please read this chapter before mounting, installing and commissioning the device.

3.1 Special properties of the UE 4100

Common properties of the UE 4120 and/or the UE 4150/UE 4155
e 8 x 2 field-signal connections to connect active and passive safety components up to
Control category 4
e easy configuration and diagnosis with the aid of Windows-based
CDS software (Configuration & Diagnostic Software)
¢ offline configuration of the systems with out FPLC is possible
e support for PROFIBUS DP V1.
- cyclic communication with DP-Master Class 1 (central control)
- acyclic communication with DP-Master Class 2 (configuration and diagnosis tool)
o support for PROFIsafe V1.20 10/2002

Additional properties of the UE 4150

Bus node UE 4150 corresponds to bus node UE 4120, but has the following additional
properties:

e 2 SDL connections to connect active SICK safety components

¢ configuration and diagnosis of all the components connected to the SDL connection via
the configuration connection of the UE 4150

Additional properties of the UE 4155

Bus node UE 4155 corresponds to bus node UE 4150. You can also extend the functions
of bus node UE 4155 with the aid of the CDS by adding what are referred to as function
packages. Function packages make it possible to use specific functions of the devices
connected to the bus node. Moreover, you obtain preconfigured applications in connection
with the connected devices. You can find more information about this in the operating
instructions of the relevant function package.

Note The functions of the bus node with function package UE 4100 for C 4000 Standard/Ad-
vanced activated in the CDS can only be used in conjunction with the Safety Light Curtain
C 4000 that has the following entry on the type label in the Software version field: "3.00"
or higher.

You can find the ordering information for the function packages in chapter 11.2
“Accessories” on page 60.

8010 178/NB27/10-11-03 © SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved 11
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3.2 Operating principle of the device

321 PROFIBUS DP principle

PROFIBUS DP is an open communication protocol in accordance with EN 50 170-2 for
deployment in the entire field. It enables cyclic and acyclic data exchange between the
control, the PROFIBUS DP master and connected components, the PROFIBUS DP slaves.

The PROFIBUS DP master communicates with the PROFIBUS DP slaves via “telegrams”.
Various telegrams are defined in the PROFIBUS DP, e.g. for requesting status information
(cyclic communication) or for transmitting configuration data (acyclic communication).

The UE 4100 is physically connected to the PROFIBUS DP by a shielded two-wire copper
conductor using IP 67 connection technology.

PROFIsafe

PROFIsafe is an extension of the PROFIBUS DP protocol for safety technology. In the case
of PROFlsafe, the communication between the PROFIsafe users (“failsafe DP standard
slaves”) and the PROFIsafe master is protected against transmission errors and changes.
The UE 4100 is a PROFIsafe device according to “PROFIsafe — Profile for Safety Techno-
logy”, V1.20 10/2002. This is why the UE 4100 constantly expects a PROFIsafe master
and does not establish any communications with unsafe PROFIBUS DP masters.

You can find more information about PROFIBUS and PROFIsafe on the Internet at
www.profibus.com.

322 The principle of the bus node

Bus node UE 4100 is a PROFIsafe slave. It collects the electrical signals from the compo-
nents connected to the UE 4100 to form what is known as a process image. It sends this
to the PROFIsafe master in the form of a PROFIsafe telegram. The PROFlsafe master
copies the input data of the from the PROFlsafe telegram into the FPLC process image.
The FPLC evaluates the input process image. It then places the calculated output values
into the output process image. The PROFIsafe master transmits these output data to the
bus nodes in a PROFIsafe telegram.

© SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved 8010 178/NB27/10-11-03
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PROFIsafe compatible
FPLC

PROFIsafe telegram
transports process
image of the PROFIsafe
slave

il

E.g. safety light
curtain C 4000

E.g. sensor fitted with
contacts

E.g. laser sensing device

The UE 4100 transforms the incoming telegrams from the FPLC into electrical signals that
the connected components can process, e.g. by ...

e switching a non-safety-related output.
e addressing specific functions of the connected devices.
The following advantages are to be had by using bus node UE 4100:

e cost-savings on purchase: The components to be connected do not have to have their
own PROFIBUS slave.

e improved use of PROFIBUS capacity: Only one PROFIBUS slave is necessary for several
components of an application.

¢ integration of all the functions of present and future SICK safety components with an
SDL interface without loss of functionality

¢ lower cost of wiring on the PROFIBUS side as several components are connected as a
PROFIBUS user

© SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved 13
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Power supply \/

SDL connection 1

SDL
connection 2

Field-signal connection 1

Field-signal connection 8

(covered)

Configuration connection

Switch for
PROFIBUS
addresses

(covered)

PROFIBUS

output
PROFIBUS input I
Connection Function See also
Power supply Common voltage supply for UE 4100 and the safety | Chapter 5.1 on
components connected to the SDL and field-signal | page 27
connections
SDL To connect safety components to SICK device Chapter 3.5.3
connections communication and/or OSSDs on page 20
Field-signal To connect OSSDs and passive components, e.g. Chapter 3.5.1
connections switches fitted with contacts to voltage-free on page 17
contacts
1 field-signal connection = 2 channels
(2 inputs and 2 outputs)
Connections can be shared by a two-way splitter
Configuration To directly connect a PC to the SICK CDS in order to | Chapter 8.4ff.
connection configure the system on page 41
PROFIBUS Input and output according to PROFIBUS Chapter 5.4 on
connection specification page 30

Please refer to chapter 10 “Technical specifications” on page 52 for the data sheet.
A dimensional drawing is included on page 55.

Industrial Safety Systems ¢ Germany ¢ All rights reserved
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3.3 Examples of range of use

The following overview lists examples of several possible uses of the UE 4100 in connec-
tion with various safety components. More detailed examples are contained in chapter 6
“Examples of circuits” starting on page 32.

e Door unit:
The combination of inputs and outputs of access protection units (e.g. C 4000, S 3000),
signal lamps and status indicators, reset button, emergency stop button and door switch
e Muting applications:
The combination of inputs and outputs of ESPE, muting sensors, muting lamps, swing
doors, reset button, start, bypass, emergency stop

¢ Protecting turntables:
The combination of inputs and outputs of access protection units (e.g. C 4000, S 3000),
limit switches, locking devices and emergency stop button

34  Status indicators

Bus node UE 4100 has multicolour operational status indicators, one of each for the
PROFIBUS, the diagnosis and each SDL connection, and two of each for each field-signal
connection. Take note of the displays of the connected devices when the device is
operational.

Status of field-signal input 7, Reserved (without function)

channel A

Status of field-signal input 7,
channel B

Voltage supply device (U,)

PROFIBUS (BUS)

Status of SDL connection 1 (v)

Device diagnosis (DIA) (only with UE 4150/ UE 4155)

Status of SDL connection 2 (&)
(only with UE 4150/UE 4155)

© SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved 15
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Display Meaning

Us Reserved
u |O No supply voltage

® Red Internal supply voltage too low or

firmware is being updated
@ Green Voltage supply OK
BUS |O PROFIBUS is working but safety communication is inactive. No

PROFIsafe master was detected.

® Green PROFIBUS is working with PROFlsafe, safety communication is
active

®:- Green | Acknowledgement by user mandatory

® Red General PROFIBUS error, no communication is possible
®: Red Not a valid PROFIBUS configuration

DIA |O Device ready for operation

® Red Configuration is being transferred or was not concluded

®- Red 1 Hz: System error (lock-out)

%2 Hz (75 % on, 25 % off): Field-signal connection error)

A O Field-signal connection A or B is inactive
and | @yellow | Field-signal connection A or B is active

B @ Red Overload at field-signal connection output A or B

74 @) Device communication at connection SDL1 (») or SDL2 (<) is OK.
and The switching outputs (OSSDs) of the connected devices are off.

& @ Yellow Both switching outputs (0SSD1 and 0SSD2) of the connected
device are active.

@®- Red Device-communication error at SDL connection

3.5 Configurable functions

This section describes the functions of the bus node UE 4100 which are selectable via
software. Chapter 6 “Examples of circuits” on page 32 describes several typical applica-
tions that you can realise with the aid of the functions described below.

Test the protective device after any changes!

Changes to the configuration of the devices can degrade the protective function. After eve-
ry change to the configuration you must therefore check the effectiveness of the protective
device. To this end, please observe the notes in chapter 7.3.4 “General acceptance by the
bus node” on page 37.

The person who makes the change is also responsible for the correct protective function of
the device. When making configuration changes, please always use the password hierar-
chy provided by SICK to ensure that only authorised persons make changes to the configu-
ration. The SICK service team is available to provide assistance if required.

When starting to configure the device, you may save an application name with a maximum
of 22 characters. Use this function as a “memory jog”, e.g. to describe the application of
the current device configuration. Device symbol UE 4100 PROFIsafe, context menu
Configuration draft, Edit, file card General.

16 © SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved 8010 178/NB27/10-11-03
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351 Functions of the field-signal connections

The field-signal connections are suitable for connecting:

o safety components fitted with contacts, e.g. an emergency stop button or a safety door
switch with or without a locking device

e components fitted with contacts, e.g. control switches or key-operated switches

¢ switching outputs (OSSDs) of active safety sensors, e.g. SICK safety light curtain FGS or
detection laser scanner PLS

¢ active sensors, e.g. single-beam photoelectric switches, muting devices

It is only permitted to connect a muting lamp to channel A of field-signal connections 7
and 8, as only their outputs have fault monitoring.

Make regular checks of the components fitted with contacts!

When connecting components with contacts to the bus node, which are only occasionally
activated, you must take organisational measures to safeguard that any fault in these
components will be detected, e.g. by means of monthly manual checks (corresponds to
Control category 4).

Do not use the outputs of the field-signal connections for components that are not
essential for safety!

The outputs of the field-signhal connections are not permitted to be used for switching off
agents that may jeopardize the situation. This is why you may only use the outputs to
control lamps, locking devices, etc. or to supply sensors, etc.

A cut-off signal at the input must be available for at least two PROFIBUS cycles!

You must safeguard this as early as the design phase by selecting components that are
suitable for this. A cut-off signal that is available from one sensor on the field-signal input
for only one cycle will not be detected by the FPLC under certain circumstances.

Every field-signal connection on the UE 4100 has two safe inputs and two standard out-
puts. You can configure these inputs and outputs in different ways:

¢ Single-channel: The two channels of the field-sighal connection have entirely separate
configurations.

e Two-channel: Channels A and B of the field-signal connections are interdependent.
Details can be found in chapter 3.5.2 “Two-channel selection of the field-signal
connections” on page 19ff.
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In addition to the type of connection, you can also configure the following parameters for
an input/output:

Tab. 3: Field-signal

! Parameter Description
input/output parameters that
can be set Output (Out A, | You can configure one of the following signals on the output:
Out B) « Static 24V, e.g. as voltage supply
¢ Static O V (Out)
e FPLC output signal

test signal for safety components fitted with contacts, e.g. an
emergency stop button

field-signal connections 7 and 8 only: monitoring a muting lamp

¢ signal bit of an SDL-compatible component on the SDL connection (bit

set =24YV)
Safety input You can pass on the input signal as follows:
(In'A, In B) e to the FPLC safety input
¢ to the safety input of a device connected to the SDL connection?
Input delay Delay (5-90 ms) between the detection of the signal change and the
[ms] effective evaluation of the input signal

Application: Several unintentional brief signal changes occur when
opening or closing a component fitted with contacts as the result of the
bouncing. In order for the bounce of the components fitted with con-
tacts not to influence the evaluation in the bus node, you must set the
input delay time longer than the bounce time of the components fitted
with contacts.

If you read in a contact without bounce time via the safety input, e.g.
the switching output (OSSD) of a light grid/light curtain, you must set
the input delay to Inactive in order to safeguard immediate signal
processing.

f Check the response time of the protective device!

The configured input delays increase the response time of the protective device. You must
WARNING  take these times into account when calculating the response time of the protective device

(see chapter 10.2 “Response time” on page 54).

Deactivate unused sections of the field-signal connections!

¢ If you are not using an input of a field-signal connection, you must configure the safety
input of the corresponding channel with the aid of the CDS to Off.

¢ If you are not using an output of a field-signal connection, you must configure the output
of the corresponding channel to Static off.

If a signal is still present on an input or output configured in this way, the bus node detects
this as an error status.

Device symbol UE 4100 PROFlsafe, context menu Configuration draft, Edit, file card 1/0 of
the appropriate system. The CDS online help for UE 4100 contains more detailed informa-
tion about the individual parameters.

2 Only in connection with the corresponding function package to the UE 4100.
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The electrical connection to the field-signal connections is described in chapter 5.3 “Field-
signal connections M12 x5 + FE” of this document on page 29. Examples can be found in
chapter 6 “Examples of circuits” on page 32.

Routing

When configuring the outputs of a field-signal connection as an output signal, you must
establish the source of these signals in the bus node. This setting is called Routing.

SICK offers special function packages for the bus nodes in connection with SICK safety
components on the SDL connection. With the appropriate function package, you can ...

e route field signals to a particular signal bit of a device on the SDL connection, i.e. to a
connected ESPE.

¢ pick up a signal bit from a device on one of the SDL connections and place it on an
output signal, e.g. the Reset required signal bit of an ESPE.

If you route the input of a field-signal connection directly onto the signal bit of an SDL
connection, the FPLC can no longer modify this signal bit of the SDL connection.

The operating instructions of the function package contain information about the signal
bits of the corresponding device that can be routed.

Test-signal allocation

In the case of test signals, you must establish which bus-node input is to expect the test
signals when the device is operating. You will usually use the input of the same channel.
However, you can also use the input of a different field-signal connection (e.g. when con-
necting a operating mode selector switch with more than two settings).

35.2 Two-channel selection of the field-signal connections

In the case of two-channel selection, both input and output channels A and B of the field-
signal connection are interdependent. Possible selections:

e equivalent: normally open/normally open or normally closed/normally closed

e complementary: normally open/normally closed or normally closed/normally open. An
N/O contact must be connected to Input A, while a N/C contact must be connected to
Input B. In this way, the bus node transfers the failsafe value during the idle status of the
switch (cf. Tab. 4).

¢ In the case of the two-channel selection, the bus node transfers the result of the evalu-
ation of both inputs in the status bit of input A.

e If the input signal changes from the active status into a different one, for safety reasons
the bus node immediately switches the corresponding input in the process image to O
(cf. Tab. 4).

Monitoring the discrepancy time

The discrepancy time is the maximum period in the case of the two-channel selection,
within which both the inputs of the field-signal connection may have an inadmissible status
without the bus node detecting an error. Discrepancy time monitoring commences when
the status of an input changes. The bus node detects an error when both inputs of the
field-signal connection do not have the same or opposite statuses at the end of the discre-
pancy time.

If you have set the discrepancy time to Inactive, the bus node does not generate an error
when the status of only one input changes.
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If an error occurs ...

¢ the bus node transfers failsafe values to the PROFIsafe telegram. This value is O for both
inputs.

¢ the bus node sets the discrepancy-time overrun diagnosis bit of the field-signal
connection.

Tab. 4 clarifies the connection.

Two-channel selection Input signal Process image Discrepancy-
time overrun
InA | InB Status InA InB diagnosis bit
Equivalent (N/JO / N/O 0 0 Inactive 0 0 0
orN/C/ N/C) 0 1 Discrepant 0 0 1
1 0 Discrepant 0 0 1
1 1 Active 1 0 0
Complementary (N/O / 0 0 Discrepant 0 0 1
N/Cor N/C/ N/O) o | 1 Inactive 0 0 0
1 0 Active 1 0 0
1 1 Discrepant 0 0 1

e For the duration of the set discrepancy time, the bus node does not transfer any other
signal changes of the field-signal connection to the PROFIsafe telegram, nor does it route
this to other connections.

e When the input status changes from Inactive to Active, the discrepancy time delays the
change in the process image.

¢ In order to delete a discrepancy-time error, you must reset both inputs to their Inactive
status.

353 Functions of the SDL connection

The SDL connection contains the safe SICK device communication (EFI), two inputs for
0SSDs and the voltage supply for the sensor. The connections are suitable e.g. for the
senders and receivers of a SICK safety light curtain. You can also connect devices to the
SDL connection that do not have safe SICK device communications, if these devices have
tested semiconductor switching outputs (OSSDs).

¢ If you connect devices to the SDL connections with safe SICK device communication, the
bus node makes the device information available in two different ways:
- for the FPLC in the PROFIsafe telegram
- for devices on the field-signal connections as signal sources (“routing”)
Bus node UE 4150 can read the data of the safe SICK device communication. In order to

write process data to the devices via safe SICK device communication, you require the
UE 4155.

e If you connect devices with OSSDs that do not have safe SICK device communication,
the bus node only makes the information from the OSSDs available in the PROFIsafe
telegram.
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Reading the OSSD status at the SDL connection
You can read the OSSD status at an SDL connection in two ways:

¢ Via the safe SICK device communication: Devices with safe SICK device communication
transfer the OSSD status to the bus nodes as software information. This makes the infor-
mation from the FPLC available in the process image.

¢ Directly via the OSSD inputs as “hardware OSSDs”: This means there is no processing
time necessary for safe SICK device communication, and that the signal therefore
reaches the PROFIsafe telegram faster.

e The way in which the bus node reads the OSSD status influences the system response
time (see chapter 10.2 “Response time” on page 54).

e This function of the bus node can only be used in conjunction with the C 4000 Safety
Light Curtain with the following entry on the type label in the field Software version:
"3.00" or higher.

For devices on the SDL connection that do not have safe SICK device communication, you
must activate the Read hardware OSSD option with the aid of the CDS: Device symbol

UE 4100 PROFIsafe, context menu Configuration draft, Edit, file card SDL, Read hardware
0SSD option of the appropriate system.

3.6 Selection principles
This chapter is intended for production engineers who need information about the
electronic interfaces and their internal circuitry to realise their applications.

All the circuit elements of the bus node with the exception of the field-signal outputs are
protected from a reversal of the voltage supply.

361 Field-signal inputs
You may use the field-signal inputs to read the statuses of the following types of outputs
that supply electrical power:

e contacts at 24 V, e.g. from components with contact outputs that are driven by an
allocated field-signal output

o tested 24-V-PNP-semiconductor-switching outputs, e.g. from SICK FGS, MSL,
C 2000/M 2000, C 4000, PLS, S 3000, among others

¢ untested 24-V-PNP-semiconductor-switching outputs, e.g. photoelectric switches

Properties

o 8 x 2 field-signal inputs

o safe status is O V (idle)

e inputs at O V that draw current

e characteristic according to IEC 61 131-2, type 2
e each input has its own status display @ Yellow

¢ input delay (“debouncing”) is configurable (see chapter 3.5.1 “Functions of the field-
signal connections” on page 17)
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Possible error detection

The selftest in the bus node detects when a field-signal input cannot return to the safe
status owing to an internal error. Furthermore, the bus node can identify the following
errors:

e discrepancy in the case of two-channels (see chapter 3.5.2 on page 19)

e cross-circuit on test signals from other field-signal outputs of the bus node

You must take further measures to detect external errors, as described in the sections
below.

Safe reading of contacts at 24 V

In order to detect errors outside the bus node, the corresponding contacts of field-signal
outputs of the bus node must be fed with test signals. Because every field-signal output
uses a different test signal, you must establish at the configuration stage which field-signal
output the contact must use to obtain its test signal.

In a corresponding configuration the bus node can detect an external short-circuit to other
test signals, to 24 V or to ground.
Reading PNP outputs safely

When connecting testable sensors, the FPLC must use a test cycle to detect possible
errors. The FPLC initiates the test cycle and awaits a cut-off. If no cut-off occurs, the FPLC
must place the equipment in the safe status.

However, self-monitoring sensors must themselves use test signals to detect the falsifi-
cation of their switching outputs and carry out the cut-off themselves. The field-signal
inputs of the bus node filter these test signals out again.

No leakage current may be allowed to flow in the case of an error!

Ensure that under no circumstances (even in the event of an error) no leakage current may
flow from the outputs of the connected sensor, which can set the field-signal input to “1”
(see chapter 10 “Technical specifications” on page 52).

3.62 Field-signal outputs

You can use the field-signal outputs as:

e power supply for sensors (Static on)

e drivers for field-signal inputs to read contacts (Test signals)
e FPLC output (Output signal)

Properties

e 8 x 2 Field-signal outputs

e output providing electrical power from Uy

¢ pull-down resistanceto O V

e short-circuit protected

e there is an overload display for every field-signal output @ Red

e suppression diode integrated for approx. £40 V. No external freewheeling diode is
required in the case of an inductive load. At full load (700 mA) and switching actuations
of 2 Hz the load inductance must not be above 1.5 Henry.
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If you only use the outputs to provide electrical power (option Output = Static on), it is
permitted to switch channels A and B of a field-sighal connection in parallel, in order to
double output power (switching pins 1 and 5 in parallel)

* possible error detection:
- overload
- short-circuitto O V
- short-circuit on other test signals

The following connection errors can result in the destruction of the bus node:

e external voltage on an output, which is higher than U,. This also applies when the output
is switched off (Static off)

o reversal of the supply voltage with simultaneous short-circuit of the output lines

¢ reversal of the supply voltage on the simultaneous connection of polarised freewheeling
diodes to the output lines

Reverse polarisation changes the behaviour of the field signal outputs!

¢ On the reversal of the supply voltage, current is applied to components connected to the
field signal output in reverse, that is the bus node activates the outputs instead of
deactivating them.

3.63 SDL connections

» overload display for the power supply output by @ Red
e OSSD inputs

- status display by @ Yellow

- inputs at O V that draw current
¢ safe SICK device communication

Possible error detection

The selftest in the bus node detects when an OSSD input cannot return to the safe status
owing to an internal error. Furthermore, the bus node can identify the discrepancy of the
OSSD inputs.

You must take further measures to detect external errors.

Reading data safely

The OSSD inputs on the SDL connections enable the PNP outputs of a self-monitoring
sensor to be read safely. The sensor itself must detect the falsification of its switching
outputs with the aid of test signals and execute the cut-off. The OSSD inputs of the bus
node filter these test signals out again.

No leakage current may be allowed to flow in the case of an error!

Ensure that under no circumstances (even in the event of an error) any leakage current
may flow from the outputs of the connected sensor, which can set the OSSD inputs of the
SDL connection to “1” (see chapter 10 “Technical specifications” on page 52).
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Installation and mounting

This chapter describes the preparation and completion of the installation of the bus node
UE 4100. The installation and mounting requires two steps:

e selection of a suitable assembly location

e assembly with the aid of three fixing screws (not contained in the delivery)

41  Selecting the assembly location

Bus node UE 4100 is a decentralised component. Select a suitable assembly location in
the immediate vicinity of the equipment on the basis of the following criteria:

¢ close to the equipment, short distance for wiring to all components to be connected

o flat assembly surface to enable the housing to be assembled without becoming distorted
e grounded assembly surface in order to ground the PROFIBUS screening

¢ device’s diagnostic LEDs can be inspected, simple device exchange

e protected in order to prevent any removal or breakage of the connecting wires by
personnel or the device

e adequately sized terminal compartment for the power supply, the SDL connecting wires
and the field connections (see chapter 10.4 “Dimensional drawings” on page 56)

¢ with respect to vibrational and impact load, temperature and humidity, suitable in
accordance with the data in chapter 10.1 “Data sheet” on page 52
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4.2 Mounting the device

Protect the device from being tampered with!
» Take suitable measures to ensure that the device cannot be tampered with and that any
WARNING objects or persons passing by the device cannot damage any connections.

Suitable measures may include for example: installation of a protective hood to cover
the device and connections.

Fig. 4: Installing the UE 4100
(mm)

77

107

@M 4x 30 %
@ M4x30

Note The bolts shown in the diagram are not included with the delivery.
> First install the cylinder head bolts M4 x 35 designated as @ and align the housing.
> Then install the cylinder head bolts M4 x 30 designated as @ and 3.

> Finally secure the PROFIBUS screen using the cylinder head bolts M4 x5 designated
as @.
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Switch the entire machine/system off line!

While you are connecting the UE 4100 or linking it to other devices, the equipment might
be activated inadvertently.

» Ensure that the entire machine/system is disconnected during the electrical installation.

The bus node UE 4100 meets the interference suppression requirements (EMC) for
industrial use (interference suppression class A). When used in residential areas it can
cause interference.

To safeguard the resistance to disruptions, functional earthing FE must be connected.

The device is configured for Protection class Ill. The voltage supply must therefore be
provided with a safety extra-low voltage.

The external voltage supply must be capable of buffering brief mains voltage failures of
20 ms as specified in EN 60204.

When using the bus node in accordance with the requirements in UL 508, the power
supply must permit “use in class-2 circuits”. No current may be allowed to flow that
is>8A.

In principle, it is permitted to make all connections only when the power supply is
switched off. The configuration connection, however, may be connected/disconnected
with the system on line.

Always protect unused connections by using the protective caps which can be obtained
as accessories (see chapter 11.2 “Accessories” on page 58). The bus node will other-
wise no longer comply with Enclosure rating IP 67.

Only connect all devices to the bus node radially. This will exclude earth and/or ground
circuits. If you operate several devices on the bus node or use a separate power supply
for connected devices, you must prevent earth and/or ground circuits from occurring as
the result of the connection.

Test the wiring after any activities have been carried out on the bus node!

Because the bus node has several connections of a similar structural nature, these may
result in incorrect cut-off paths, for example if connection plugs are confused.

» Mark all connecting wires and connection plugs unambiguously to avoid confusion.

» Test the wiring again after any maintenance or other activities have been carried out on

the bus node.
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assignment
(7/8" connection)
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5.1 Power supply (7/8"-connection)

> Ensure that the maximum power consumption of the UE 4100, including all connected
components, does not exceed 9 A.

> Safeguard the power supply of the bus node using a 10 A F fuse.

LOEL O

| — 4
° °
] 3
1 ¥
2
Pin Signal Description
1 - Not assigned
2 GND 0 V DC (voltage supply)
3 FE Functional earthing
4 Uy 24V DC (power supply)
5 - Not assigned

52 SDL connections M23x12

The information in this chapter applies only to bus nodes UE 4150 and UE 4155.

The bus node has two identical SDL connections. The SDL connections are provided in the
first place to connect SICK safety components with safe SICK device communication (EFI),
e.g.:

o safety light curtain C 4000

o safety laser scanner S 3000

Furthermore, the SDL connections contain two inputs for the switching outputs (OSSDs) of
the protective device. You can also operate devices without the enhanced function inter-
face on the related pins if these have self-testing semiconductor output signal switching
devices (OSSDs), e.g. SICK FGS, MSL or PLS. However, it is not possible to configure or
diagnose these devices via the UE 4100.

No parallel connection of the 0SSDs to the bus node and to a second load!

If you connect OSSD signals from an SDL device to the bus node as Hardware OSSDs, then
you must never connect the ESPE OSSD outputs to a second load in parallel. The protec-
tive function is otherwise no longer guaranteed.
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connection M23x 12

Note

Tab. 6: Pin assignment of
SDL connection M23x 12
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Housing

You can obtain suitable preconfigured connecting wires from SICK (see 11.2 “Accessories”

on page 58).

Pin Wire colour | Signal Description

1 Brown Uy 24V DC (voltage supply) of the ESPE
2 Blue GND 0V DC (voltage supply) of the ESPE
3 Grey 0SSD1,, Input for OSSD1 of the ESPE

4 Pink 0SSD2y, Input for 0SSD2 of the ESPE

5 Red Not assigned

6 Yellow Not assigned

7 White Not assigned

8 Red/blue Not assigned

9 Black EFl, Device communication with ESPE
10 Purple EFlg Device communication with ESPE
11 Grey/pink Not assigned

12 Green FE Functional earthing

Housing | - FE Functional earthing
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Fig. 7: Pin assignment of
field-signal connections

M12x5 + FE

Tab. 7: Pin assignment of
field-signal connections

M12x5 + FE
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5.3 Field-signal connections M12 x5 + FE

Bus node UE 4100 has eight identical field-signal connections. However, field-signal
connections 7 and 8 also have fault monitoring in output Out A (see below).

e The inputs of the field-signal connections are compatible with the Type-2 digital inputs
described in DIN EN 61131-2%.

o |f you only use the outputs to provide electrical power (option Output = Static on), it is
permitted to switch channels A and B of a field-signal connection in parallel, in order to
double output power (switching pins 1 and 5 in parallel).

Take care when installing protected cables!

If an output serves several inputs, e.g. when connecting to an operating mode switch, the
cable that you install must be protected. There is otherwise a risk of a cross-circuit within a
cable that the bus node cannot detect in this case.

Pin Wire colour | Signal Description

1 Brown Out A Testable PNP output A

2 White InA Testable input A, input drawing power on GND
3 Blue GND 0V DC (power supply)

4 Black InB Testable input B, input drawing power on GND
5 Grey Out B Testable PNP output B

FE Screen FE Functional earthing

Connection of a muting lamp

Field-signhal connections 7 and 8 also have fault monitoring in output Out A. This can be
used by the bus node e.g. to monitor a muting lamp. In the case of the wire being removed
or a missing connection, the bus node sets the status bit of corresponding input In A to
indicate an error. The error must then be evaluated in the FPLC.

Permissible lamps are, for example:

¢ SICK display lamp (part no. 2 017 768)

e SICK LED-muting lamp (part no. 2 019 909)

e lamp 24 V/4 W

To activate fault monitoring, you must configure channel A of the field-signal connection
accordingly. Device symbol UE 4100 PROFIsafe, context menu Configuration draft, Edit,
file card I/0 7 or I/0 8, Output = muting lamp.

3 Type-1 digital input: Suitable for signal originating from electromechanical switching devices such as relay

points, pushbuttons, switches, etc.
Type-2 digital input: Suitable for signals from Type-1 devices as well as from semiconductor circuits.

© SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved 29



Chapter 5

Fig. 8: Pin assignment of the
PROFIBUS connection (plug
and socket)

Tab. 8: Pin assignment of the
PROFIBUS connection (plug
and socket)

Notes
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PROFIBUS connection (plug and socket)

When connecting the bus node to the PROFIBUS, please take account of the “Installation
Guideline for PROFIBUS-FMS/DP”. You can obtain the document under Order No. 2112
from PROFIBUS International or from the regional PROFIBUS organisation in your own

country.
PROFIBUS In (plug) E PROFIBUS Out
AJ H\ (socket)
33— — 3
4 |
Housing Housing
5——m —— 5
1 1
2 PROFIBUS 2
screen
Pin Wire colour | PROFIBUS In (plug) PROFIBUS Out (socket)
1 Not assigned 5V DC (power supply for the
terminating network)
Green Line A (RxD/TxD-N) Line A (RxD/TxD-N)
Not assigned 0V DC (power supply for the
terminating network)
4 Red Line B (RxD/TxD-P) Line B (RxD/TxD-P)
5 PROFIBUS screen PROFIBUS screen
Housing PROFIBUS screen PROFIBUS screen

e The PROFIBUS connections use RS-485 transmission technology at a transmission

speed of up to 12 MBaud.

¢ The PROFIBUS requires a unique PROFIBUS address for each bus user. It is not sufficient
to make the electrical connections alone. Chapter 8.3 “PROFIBUS configuration of the
bus node” on page 39 describes how to adjust the device addresses.
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configuration connection
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Tab. 9: Pin assignment
configuration connection
M8x4

Notes

8010 178/NB27/10-11-03

Electrical installation

55

Chapter 5

Configuration connection MI8 x4

The configuration connection is located alongside the PROFIBUS address switches
beneath the protective cap on the top of the bus node.

4

20 7 90 ;
© ©

() wWw
09‘4 @9‘4
3

Pin | UE4100 PC-side RS-232-D-Sub (9-pin)
1 Not assigned Not assigned

2 RxD Pin 3

3 0V DC (power supply) Pin 5

4 TxD Pin 2

» Touch a grounded piece of metal, e.g. a radiator, in order to discharge any electrostatic
charge you may have, before placing the configuration cable on the configuration
connector. Electrostatic charge can damage the electronics in the bus node.

> Always remove the connector from the configuration connection when you have conclu-
ded the configuration.

> Screw the device’s protection cap back onto the device after you have finished configu-
ring it. The bus node will otherwise no longer comply with the conditions of the enclosure

rating.
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Examples of circuits

You can realise numerous applications on the field-signhal connections. This chapter de-
scribes several typical circuits and their associated configurations.

The following examples are also described in the UE 4100 CDS online help function. This
also contains additional examples of the configuration dialogues with all the necessary set-
tings for each sample circuit.

You can find more examples of circuits in the operating instructions of the function pack-
age for “Bus node UE 4100 for I/0”.

6.1 Emergency stop, emergency shutdown, safety door

Depending on the control category required, you can realise the emergency stop using a
single channel (Fig. 10, @), two channels with common testing (@) or two channels with

isolated testing (®).
Fig. 10: Example of the
emergency stop circuit ® Single-channel @ Two-channel with ® Two-channel with
(Control category 2) common testing isolated testing
(Control category 3) (Control category 4)
Out A Out A Out A
OutB X Out B OutB
InB InB InB
In A In A In A
GND GND GND
Notes ¢ The classification of components fitted with contacts (e.g. safety door switches and
emergency stops) into a control category depends both on the connection type (single-
channel/two-channel) and on the execution (single/redundant, testing type). You must
therefore always select the appropriate switching element for the required control
category and switching type.

« In the case of single-channel switching (D) you can use the second input/output (In B
and Out B) for a different application. With the aid of a two-way splitter, you can also, for
example, drive two separate emergency-stop buttons from Control category 2 on one
field-signal connection (see chapter 11.2 “Accessories” on page 59).

e For this application, you must configure the outputs (Out) used as Test signals and the

safety input (In) as Signal input.

e In the case of a two-channel connection with common testing (@) the test-signal
allocation of the unused test signal does not have any role to play for this application.
However, a test signal is present on the signal destination if the test-signal allocation is
set incorrectly.

32 © SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved 8010 178/NB27/10-11-03



Operating Instructions
UE 4100

Fig. 11: Example of a circuit
for electro-sensitive
protective equipment on the
field-signal connection

Notes

Fig. 12: Example of a circuit
for a control switch with
indicator display
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6.2 Electro-sensitive protective equipment (ESPE) with
output signal switching device (OSSD)

24V 24V
Out A
[ Testimput | oo-2)  ossp2
n < )
Sender B nA e 0SSD1 @ Receiver
' GND |

In the connection of electro-sensitive protective equipment (ESPE), senders (I#) and re-
ceivers () can be considered as a system’s inputs and outputs. Senders and receivers
use the same power supply (output Out A, static 24 V). You can use output Out B to test
the sender, alternatively as an output signal from the FPLC or assigned Static 24 V. The
switching outputs of the receiver are present on inputs In A and In B.

e The functional earth of the ESPE is normally provided via the screened field-signal con-
nections. However, the functional earth cannot be looped via the two-way splitter. In this
case, you must mount the ESPE that the ESPE housing is earthed on the machine
support.

¢ In order to meet the requirements for Control category 4, the ESPE must have two tested
semiconductor switching outputs and its own short-circuit detection. In the case of
single-channel switching outputs only Control category 2 can be realised for this type of
connection.

o If a test input is connected to the ESPE, this must be executed as an input that draws
current.

6.3  Control switch with indicator display

You can in principle connect control switches to the field-signal connection such as compo-
nents fitted with contacts. This enables you to carry out all the usually functions of the con-
trol switches, e.g. startup, reset or restart.

Out A
Out BF—

ns— "7 &

In A
GND

You must configure the indicator-display output (in Fig. 12: Out A) as an Output signal.

© SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved 33



Chapter 6

Fig. 13: Connection of a
muting lamp

Note

Note

Examples of circuits Operating Instructions
UE 4100

64  Muting lamp

It is only permitted to connect a muting lamp to channel A of field-signal outputs 7 and 8,
as only these outputs have fault monitoring.

Applies only to channel A of Out A

field-signal output 7 or 8 OutB
In B ()
In A
GND

To activate fault monitoring, you must configure channel A of the field-signal output accord-
ingly. Device symbol UE 4100 PROFlsafe, context menu Configuration draft, Edit, file card
1/0 7 or 1/0 8, Output = muting lamp.

In the event of an error in the muting lamp (defective or not connected), the bus node sets
the status bit of the input In A.
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Commissioning
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Commissioning requires a thorough check by qualified personnel!

Before operating a system for the first time in which you have deployed the bus node
UE 4100, make sure that it is first checked and approved by qualified personnel. Please
read the notes in chapter 2 “On safety” on page 9.

Commissioning requires the following steps:
¢ planning (see below)
e programming and configuration (page 35)

¢ technical commissioning with the overall acceptance of the application (page 36)

7.1 Planning

All the available functions of your application can be linked within the FPLC program. This

is why you must decide at the planning stage which concrete safety components you wish

to use in your application.

It is not sufficient, for example, to establish that a safety light curtain will be required. You

must decide which type is to be used from which manufacturer and which functions of the
device you wish to use.

> Use your specification document to determine the concrete devices that you wish to
deploy on the bus node. Start with the devices on the SDL connections. Then compile a
planning schedule of the subsystem for these devices.

> From the previous decisions select the concrete field devices you require to control the
SDL devices, e.g. a particular reset button or a suitable type of operating mode selector
switch.

» Establish the concrete types of all other field devices and the performance of their
functions for your application.

In Appendix 12.1 on page 61 you will find a “Planning table for the configuration” that

explains the initial planning schedule of the bus-node application.

If you use SICK devices on the SDL connections, it may be useful to create a corresponding
“project” in the CDS as early as the planning phase. At that stage you can use the dialogue
to establish the available functions and the necessary parameters of the corresponding
devices and you can print out a configuration draft.

7.2 Programming and configuration

After the planning phase is concluded and you have the necessary devices available, you
can undertake the two next steps:

e configuration of the application (see chapter 8 “Configuration” on page 38)

e programming the FPLC

The FPLC program accesses the inputs and outputs of the bus node via the process
images (see Appendix 12.2 on page 63). Please note: If you directly control individual bits
of an SDL connection with the aid of a function package (accessories) via “cross-routing”,
the FPLC does not have write access to these bits of the SDL connection.
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You also obtain more information about possible programming errors by evaluating the
diagnostics data of the bus node (see chapter 9.7 “PROFIBUS diagnostics” on page 51) as
well as with the aid of the CDS (see chapter 9.8 “Extended diagnostics” on page 51).

If you connect the CDS to the bus node via the PROFIBUS, it is possible, for example, for
Siemens Step 7 and SICK CDS to be active simultaneously. This facilitates current testing
and correction during the programming phase.

7.3 Technical commissioning

731 Sequence for commissioning subsystems
When commissioning the entire system, you must exclude errors occurring in the sub-
systems by means of an appropriate sequence during commissioning.

> First commission the devices on the SDL connections and test their system
performance.

» Then commission the devices on the individual field-signal connections and test the
routing of information to the required outputs.

> Do not commission the bus node until the subsystem performance is safe and as
required.

732 Offline commissioning

There are also limited options for commissioning the bus nodes without operational
PROFIBUS communication to the FPLC. In this “offline commissioning” you can use the
following functions and/or configure the following connections:

e routing from the SDL connections to the field-signal connections and vice versa
e monitoring the status of the SDL connections

e generating the process image

o diagnosis of all data up to the PROFIBUS interface with the aid of the CDS

It is, however, not possible to simulate dataflows from the FPLC to the field-signal connec-
tions and the SDL connections. Here, the bus node always transmits failsafe values during
offline commissioning.

733 System self-test after switching on

Immediately after the power supply is switched on, bus node UE 4100 carries out the
following steps automatically:

e internal self-test

¢ |oading the stored configuration

¢ testing whether the loaded configuration is appropriate for the connected devices

The system will not start to operate if the above steps could not be performed successfully.
In the event of an error, one or more displays on the bus node turn @ Red and the bus
node only transmits failsafe values (see chapter 9 “Fault diagnosis” on page 45).
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734 General acceptance by the bus node

You may only start operating the system when the general acceptance by the bus node
was successful. Only qualified personnel with the appropriate training are to carry out the
general acceptance procedure for the bus node.

The general acceptance comprises the following test points:

» Check whether the switching of the components to the field-signal connections complies
with the requisite control category.

» Check the devices connected to the SDL connections in accordance with the test pro-
cedures from the corresponding operating instructions.

> Mark all connecting wires and connection plugs on the bus node unambiguously to avoid
confusion. Because the bus node has several connections of a similar construction, you
must ensure that disconnected connecting wires are not reconnected to the wrong
connection.

» Check the bus-node configuration. Check the signal paths and the correct incorporation
into the FPLC safety program.

» Check the correct data transfer from the field-signal connections and/or from the devi-
ces to the SDL connection to the FPLC and vice versa.

» Check the FPLC program.
> Completely verify the safety functions of the entire system.

» Fully document the configuration of the entire system, the individual devices, the FPLC
program and the result of the safety check.
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This chapter systematically describes the necessary steps for configuring bus node
UE 4100 and its integration into the application.

8.1 Delivery status

In its delivery status the bus node is configured as follows:
o field-signal connections:
- selection: Single-channel
- output: Static off
- safety input: Off
- input delay: Inactive
- discrepancy time: Inactive
¢ SDL connections:
- no device expected
- read hardware OSSD: both Inactive
e PROFIBUS:
- PROFIBUS address: 0 (on the PROFIBUS address switch of the bus node)
- PROFIsafe address: O

8.2 Overview

Reserve an adequate amount of time for the planning and integration and for the configu-
ration of the bus node. Consider that you may endanger people’s lives if you make an error
in the planning and configuration.

The following requirements must be met before the bus node can be configured:

e The application must have already been fully planned. The planning must contain,
among other things:

- a detailed safety analysis of the planned application

- a full setup of all requisite devices, their connections and the signals supplied by or
required by these devices

¢ The bus node must be connected to the power supply (see chapter 5.1 “Power supply
(7/8"-connection)” on page 27).

¢ The safety components must be electrically connected to the bus node. Read chapter 5
“Electrical installation” on page 26 to this end as well as the corresponding chapters of
the operating instructions of the devices that you wish to connect to the bus node.

There are five main steps to the subsequent configuration of bus node UE 4100, which will
be described in the following chapters:

¢ PROFIBUS configuration of the bus node, if this has not already been carried out
¢ Restore the configuration connection to the bus node

» Configuration of devices connected to the bus node

¢ Configuration of the bus-node inputs and outputs

e Setting the PROFIsafe address

When these steps are complete, the system is in principle ready for operation. However, it
is necessary to program the FPLC before operation can commence. This step should start
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in parallel with the planning phase and cannot generally be concluded until the bus node
has been configured successfully.

Chapter 12.1 on page 61 contains a planning table for the configuration. Use a printout or
a copy of the planning table to plan and document the bus-node configuration.

8.3 PROFIBUS configuration of the bus node

831 Loading the generic station description (GSD)

Before configuring the PROFIBUS for the bus node for the first time, you must load the
generic station description of the bus node into the hardware catalogue of the hardware-
configuration program for the PROFIBUS.

» Insert the CD-ROM “CDS — Configuration & Diagnostic Software” contained in the
package into the CD-ROM drive of the notebook/PC, on which you have installed the
PROFIBUS manager of your FPLC.

The generic station descriptions for the various bus nodes are located on the CD-ROM in
directory “\UE4100\GSD".

» Following the instructions of the online help or in the user manual of the PROFIBUS
manager, for loading the generic station description.

The bus node then appears for example by using the SIMATIC manager (Siemens) in the
hardware catalogue under PROFIBUS DP in subgroup I/0.

832 Adding the bus node to the hardware configuration

To evaluate the bus-node data in the FPLC, you must ...
> add the bus node to the hardware configuration.

> set identical values for the PROFIBUS address in the PROFIBUS manager and on the bus
node (see chapter 8.4.1 on page 41).

The procedure associated with this depends on the hardware-configuration program of the
FPLC you are using. On this topic, please also read the documentation for the correspond-
ing program.

833 Establishing the starting address in the process image

The starting address determines the location of the PROFIBUS process image at which the
data supplied from the bus node arrive at the FPLC. The input and output process image of
bus node UE 4120 are each 6 bytes in size, while those of bus nodes UE 4150 and

UE 4155 are each 10 bytes in size. A detailed representation of the process images is
contained in Appendix 12.2 “Process images” on page 63.
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834 Carrying out the PROFlsafe configuration in the FPLC hardware-configuration

program

The parameters to be set depend on the connected field device. If necessary, you must
modify the values for the bus node preassigned by the hardware-configuration program.
General parameters for the PROFlsafe configuration are:

Setting
Check/No check®”

Parameter

F_Check_SeqNr

Meaning

Influences the consistency check
(CRC calculation) of the PROFIsafe telegram

40

Recommendation

© SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved

F_SIL Bus-node safety class (SIL1 to SIL3) Depending on
application
F_CRC_Length Anticipated length of the CRC checksum in the 2 Byte CRC
PROFIsafe telegram
F_Par_Version Implemented PROFlsafe version. You cannot 0
change this parameter.
F_Source Add PROFIsafe source address. Must be unique in 1to 65534
combination with the PROFIsafe destination
address and is assigned automatically
F_Dest_Add PROFIsafe destination address. Must be unique in | 1 to 65534
combination with the PROFIsafe source address
and is assigned automatically. Note: The
PROFIsafe address of the bus node must
correspond to this value (see chapter 8.6 on
page 44).
F_WD_Time Monitoring time (“Watchdog time”) for the cyclic Depending on the

service. If no PROFIsafe telegrams are exchanged
between the bus node and the FPLC within the
set monitoring time, both will proceed to the safe
status, i.e. they assign themselves failsafe values.

The monitoring time should be sufficiently long to
tolerate minor delays in communication. In the
event of an error, however, it must not unneces-
sarily delay the system response of the bus node
or that of the FPLC.

application from
1to 65535 ms

Invoke the FPLC safety program cyclically and with the highest priority. In this way you will
prevent the overall response time from becoming longer.

The planning manuals of the PROFIBUS manager and the PROFlIsafe profile that you have
deployed contain more information on the definition and mode of operation of the
PROFIsafe parameters.

4 The setting depends on the FPLC being used. The setting for a Siemens FPLC must be “No check” here.
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84 Restore the configuration connection to the bus node

841 Set the PROFIBUS address

In order that the FPLC can detect and address the bus node for the first time, you must
first set the PROFIBUS address of the bus node on the device in accordance with the
PROFIBUS planning.

Fig. 14: Setting the
PROFIBUS address on the
UE 4100

O

[ x10  x1 Oj
@) @f’gF@v’ @)

The lefthand switch determines the tens digits of the PROFIBUS address, the righthand
switch determines the units digits.

Example
PROFIBUS address: 14 = Lefthand switch (x10): 1 Righthand switch (x1): 4
Notes e« You can only set PROFIBUS addresses between 0 and 99 with the aid of the address
switch. The factory setting of the bus node is PROFIBUS address O.
¢ To set the address switch to 01, the bus node uses PROFIBUS address 126.
e Hardware address 02 is reserved and should not be used.

o Alternatively, you can use the CDS to configure the PROFIBUS address. Set both the
address switches of the bus node to O. It is only possible to assign PROFIBUS addresses
from 3 to 125 using the CDS on the basis of this hardware setting.
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84.2 Connection of the Configuration & Diagnostic Software

You can connect the Configuration & Diagnostic Software (CDS) to the bus node in
different ways and/or to the devices connected to the bus node with safe SICK device
communication.

Connection of the CDS Limitation Suitable for

Access to the bus node and
to devices on the SDL
connection that have safe
SICK device communication

Directly to the configuration
connection (RS-232) of the
UE 4100

Offline commissioning or if
the configuration is to be
made spacially close to the
system.

Configuration of the
PROFIBUS address

If on-site commissioning is
required for the configura-
tion and the device cannot
be viewed from the bus
node, as, for example,
teaching in the protective
field of a safety laser
scanner

On the configuration
connection of a device with
safe SICK device
communication, which is
linked to the SDL
connection

Access to the field-signal
connections and only to the
SDL connection, via which
the CDS is connected to the
bus node, as well as to all
the devices linked to this
connection®

Via the PROFIBUS acyclic
channel as a master class-2
tool

Access to bus node and
devices with safe SICK
device communication on
the SDL connection.

Remote bus-node configura-
tion and monitoring. Confi-
guration of replacement
devices

No configuration of the
PROFIBUS address

Take organisational measures for protection during the configuration!

During the configuration, ensure that no dangerous states may occur in the system or in
that part of the system which is being monitored by the devices connected to the bus
node.

The bus node only transmits failsafe values during the configuration, i.e. it sets all the bits
in the process image to 0. Furthermore, the status bit FV_active (failsafe value) of the
PROFIsafe telegram is also set.

Configuration via the bus-node configuration connection
To configure the bus node, you need:

e CDS (Configuration & Diagnostic Software) on CD-ROM
¢ user manual for CDS on CD-ROM

e PC/Notebook/Siemens programming device (PG) with Windows 9x/NT 4/2000
Professional/XP and a serial interface (RS-232). PC/Notebook/PG not included.

e connecting cable for the connection between PC and UE 4100 (SICK-part no. 6 021 195)

Before configuring the device, please read the user manual for the CDS (Configuration &
Diagnostic Software) and use the online help function of the program.

5 The access to the bus node via the SDL interface is not possible if the CDS is connected to a C 4000 sender.
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Configuration via the PROFIBUS

You can link the CDS to the bus node via the PROFIBUS. In this way, the communication
with the bus node is realised via the acyclic PROFIBUS service.

You need the following to configure the bus node visa the PROFIBUS:

e a communication processor, e.g. Siemens CP with the master class-2 function

¢ a PROFIBUS cable for the hardware connection to the PROFIBUS

¢ the PROFIBUS communication driver function package for the CDS (see “Accessories” on
page 59)

You connect the CDS to the bus node via the PROFIBUS as follows:

» Manually set the hardware PROFIBUS address on the bus node to the address that you
have allocated for the bus node in the hardware configuration program.

» Install the communication processor.

» Allocate the “PROFIBUS slave” interface to the access point of application “CP_L2_1".
» Connect the communication processor to the PROFIBUS.

» Start the CDS.

> In the Extras, Communication connection menu of the CDS activate the PROFIBUS
protocol option and set the bus-node PROFIBUS address under Connection.

8.5 Configuration of devices connected to the bus node

You must create a unique project in the CDS for each bus node. Within the project you
then allocate the bus node to the devices connected to the SDL connections.

If you are using function packages, the CDS can conduct plausibility tests of the entire
system. For example, it can test whether the number of the operating modes selected in
the bus node also corresponds to the number configured in the SDL device.

Add devices with safe SICK device communication: Device symbol UE 4100 PROFIsafe,
SDL1 and/or SDL2, context menu Add device.... Follow the configuration wizard.

> First configure the devices connected to the SDL connections. To this end, follow the
notes in the operating instructions of the relevant device.

If you have connected devices that have the safe SICK device communication to the SDL
connection of the bus node, then you must configure them from the bus node. To this
end you establish a connection from the CDS to the bus node. This will enable you to
import an already existing configuration of the connected device into the bus-node
project or load one directly from the device with the aid of the CDS.

» Then configure the devices connected to the field-signal connections.

» Test the function of each connected device individually before testing the bus-node con-
figuration. It is otherwise more difficult to attribute a malfunction to a device or to the
bus node.
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e If the device on the SDL connection needs data from the bus node or from the FPLC, but
the bus node has not yet been finally configured, the device can report an error on the
SDL connection. If necessary, you should give priority to configuring the bus node or pro-

gramming the FPLC in order to test the configuration of the device on the SDL connec-
tion.

¢ Bus node UE 4100 monitors the configuration of the devices on the SDL connection. If
you reconfigure or exchange this, then you should ...
- modify the configuration of the bus node, if necessary, and
- at least transfer the configuration to the bus node once more.

In the event of an error message from a device on the SDL connection, always also read
the diagnostics data of the bus node. This will provide additional information for resolving
the error.

8.6 Setting the PROFIsafe address

In order for you to operate the bus node as a PROFIsafe user, this must have a PROFlsafe
address. The PROFIsafe address must correspond to the appropriate setting in the FPLC
hardware-configuration program.

You can set the PROFlsafe address in the bus node as follows:

» Start the hardware-configuration program.

» In the PROFIBUS configuration of the bus node, read the value of parameter F_Dest_Add
(cf. Tab. 10 on page 40).

» Transfer the value you have read as the PROFIsafe address to the bus-node configura-
tion with the aid of the CDS.

Device symbol UE 4100 PROFIsafe, context menu Configuration draft, Edit, file card
General, option PROFIsafe address (F_Dest_Add).

8.7 Configuration of the bus-node inputs and outputs

» Configure the field-signal and SDL connections as planned with the aid of the CDS.
Chapter 3.5 “Configurable functions” on page 16 as well as the online help on the CDS
contain detailed information on the interaction of the individual settings.

Device symbol UE 4100 PROFlsafe, context menu Configuration draft, Edit, file card I/0
of the corresponding field-signal connection.

» Transfer the configuration to the bus node as described in the CDS online help.

> If necessary, remove the connector from the configuration connection when you have
concluded the configuration.

> Screw the device’s protection cap back onto the device after you have finished
configuring it. The bus node will otherwise no longer comply with enclosure rating.
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This chapter describes how to identify and remedy errors and malfunctions during the
operation of the bus node.

9.1 What to do in case of faults

Cease operation if the cause of the malfunction has not been clearly identified!

Stop the machine if you cannot clearly identify or allocate the error and if you cannot safely
remedy the malfunction.

Some error messages of the bus node are caused by connected devices.
> Carry out a diagnosis of the bus node with the aid of the CDS.

> In the case of errors, always check whether one or more connected devices display an
error.

> If necessary, consult the documentation of the device that is displaying an error in order
to resolve it.

9.2 SICK Support

If you cannot remedy an error with the help of the information provided in this chapter,
please contact your local SICK representative.
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This chapter explains the meaning of the error displays of the LEDs and how to respond.
Please refer to section “Status indicators” on page 15 for a description.

Display Possible cause Remedying the error
U, @) No voltage supply » Check the voltage supply and
activate, if necessary.
® Red Internal voltage supply too | » Check the voltage supply if
low or necessary.
firmware is being updated
BusS | O PROFIBUS communication | » Ensure that a PROFIsafe master has
has been established with been deployed.
the FPLC, but the safety | 3 Check the status of the safety
communication is still program.
inactive. The FPLC safety
program has not yet been
started.
@: Green | Acknowledgement by user | » Check the bus-node PROFIBUS
mandatory. The FPLC has diagnostics data.
detected an error on the > Resolve any errors.
side of thg bus node and » Then acknowledge that the error
has deactivated the bus .
has been remedied.
node.
® Red General PROFIBUS error, » Check the PROFIBUS connecting
no communication is cable.
possible » Check that the PROFIBUS address
corresponds to that in the FPLC and
on the bus node.
®: Red Not a valid PROFIBUS » Check that the PROFIsafe
configuration addresses correspond to those in
the FPLC and on the bus node.
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Display

Possible cause

Remedying the error

DIA

® Red

Configuration incomplete
or configuration being
transferred

> The display goes off automatically
once the configuration has been
successfully transferred.

If the display does not go off:

» Check the system configuration with
the aid of the CDS (Configuration &
Diagnostic Software).

» Re-transfer the corrected
configuration to the system.

@ Red

1 Hz: System error
(lock-out)

» Check the device status using the
diagnostics function of the CDS.

» Resolve any errors.

» Briefly disconnect the bus node
from the supply voltage.

» Exchange the bus node if the
problem persists.

Y2 Hz (75% on, 25 % off):
Field-signal connection
error or passivated by
FPLC

» Check the communication with the
FPLC. If there is no PROFIsafe
connection, the bus node is
passive.

» Check the connecting cables to the
field-signal inputs for short-circuit.

> With the aid of the CDS check the
configuration of the field-signal
inputs. Each connected input must
also be configured.

» Check the discrepancy time of the
sensors. The configured values may
have been exceeded.

» Check the PROFIBUS diagnostics
data (See chapter 12.3 on
page 65).

» Rectify the error, operate the
related sensors to delete the error
and acknowledge the bus node
status in the FPLC.

and

Field-signal connection A
or B is inactive

» Check the connecting cable.

» Check the function of the connected
devices.

» Check the parameter setting of the
output. It is possible that the sensor
has no voltage supply or the switch
is not being tested.

@® Red

Overload at field-signal
connection output A or B

» Check the connection cables for
short-circuits or cross-circuits.

» Check the sensor.
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Display Possible cause Remedying the error
174 ® Red Voltage supply overload of | » Check the power consumption of
and the SDL connection the device connected to the SDL.
& » Check the connecting cable.
@ Red Device-communication » Device not connected. Check the
error at SDL connection connecting cable.

> No device-parameter values have
been set for the SDL connection.
Configure this with the aid of the
CDS (Configuration & Diagnostic
Software).

9.4 Additional error displays of the 7-segment display of
the C 4000

If you operate the safety light curtain C 4000 on the SDL connection on a UE 4150/

UE 4155 and evaluate and control the EFI communication in a suitable manner using the
FPLC, then the C 4000 has additional functions. This section explains the meaning of the
additional error displays of the 7-segment display and how to respond to the messages.
You can find a description of the 7-segment display in the chapter titled “Status indica-
tors” of the “C 4000 Standard/Advanced Safety Light Curtain” operating instructions.

Tab. 13: Additional error

; Display
displays of the 7-segment

Possible cause

Remedying the error

display of the C 4000 AcE

Bus node configuration is
incorrect

» Configure the bus node with the aid of the
CDsS.

» Check the connection from the C 4000 to
the bus node.

£

Several operating modes
configured, but none
selected

» Check the connection and the function of
the operating mode selector switch.

» Check the connection for the operating
mode selector switch on the bus node or in
the FPLC.

» Check the configuration of the operating
mode selector switch in the bus node or in
the FPLC.

£l

Several operating modes
selected simultaneously

» Check the connection and the function of
the operating mode selector switch.

» Check the connection for the operating
mode selector switch on the bus node or
on the FPLC for short-circuiting.

el

Un-configured operating
mode selected

» Configure the operating mode set on the
operating mode selector switch, or ensure
that this operating mode cannot be
selected.
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Display Possible cause Remedying the error
£z Key-operated pushbutton » Check whether the configuration of the
for bypass malfunctioning key-operated pushbutton for bypass in the
or invalid configuration CDS matches the electrical connection.

» Check the function of the key-operated
pushbutton for bypass and replace it if
necessary.

> Ensure that both contacts on the key-
operated pushbutton for bypass are
pressed within 2 seconds.

sl Short-circuit at the » Check the operating-mode inputs of the
operating mode selector bus node or the FPLC for short-circuiting
switch with 24 V.

® Red Light path is free and » Check whether an error or lock-out has
configuration is correct but occurred in the bus node or the FPLC.
the C 4000 still does not > The PROFIsafe communication between
turn green. The C 4000 bus node and FPLC is still not established
expects data from the bus (see chapter 9.3 “Error displays of the
node or from the FPLC. LEDs” on page 46).

» Check the C 4000 information status with
the aid of the CDS (device symbol UE 4100
PROFIsafe, context menu Diagnosis,
1/0-Monitor).

9.5 Additional error displays of the 7-segment display of

the S 3000

If you operate the safety laser scanner S 3000 on the SDL connection on a UE 4150/

UE 4155 and evaluate and control the EFI communication in a suitable manner using the
FPLC, then the S 3000 has additional functions. This section explains the meaning of the
additional error displays of the 7-segment display and how to respond to the messages.
You can find a description of the 7-segment display in the chapter titled “Status indicators”
of the “Safety Laser Scanner S 3000” operating instructions.

Display Possible cause Remedying the error
Initialisation of the device » The display goes out automatically when
or the UE 4100 and the S 3000 have been
Waiting for the end of the |n|t!aI|sed and the PROFlIsafe comrr_1um-
N cation to the FPLC has been established.
initialisation of a second
device connected to the EFI | If the display |3] does not go off:
interface » Check whether the connected device
(here: the UE 4100) is operational.
» Check the cabling.
If no partner device is connected:
» Check the system configuration with the
aid of the CDS. Re-transfer the corrected
configuration to the S 3000.
= A device connected via EFI | » Check the connected device and the
is malfunctioning. connection.
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Display Possible cause Remedying the error
& A device connected via EFI | > Check the connected device and the
or the connection to the connection to this device.
device is defective or dis-
rupted.
A device connected via EFl | > Carry out a fault diagnosis of the device
reports a malfunction. connected with the S 3000 (here: the
UE 4100).
<[4 | Input signal for an » Check the path travelled by the vehicle.
undefined monitoring case | -
= Incorrect sequence in the » Check the operating process of the
case of switchover for the monitored machine or system.
items being monitored > If necessary, check the configuration of the
or items being monitored with the aid of the
a device connected via EFI CDS.
reports a malfunction.
& Incorrect control of the » Check the control of the digital control

control inputs inputs.

9.6 System performance in the case of malfunctions in
connected devices

9.6.1 Effect on devices on the SDL connection
If ...

¢ no safety-related communication takes place to the higher-level FPLC
or

e an error occurs at the field-signal connections (e.g. discrepancy-time overflow, short-
circuit, cross-circuit, overload),

then the bus node signals an 1/0 error to the device connected to the SDL connection. The
values of the channel in question are deactivated, i.e. set to logical “O”.

If the device connected to the SDL connection monitors the incoming data from the bus
node or requires the incoming data from the bus node for the configuration, then ...

e the device switches to lock-out (LED DIA J@: Red).

¢ the device deactivates its switching outputs.

¢ the device displays an error message on the 7-segment display.
Otherwise the device ignores the |I/0 error and/or bus-node lock-out.

The bus node deletes the I/0 error or lock-out automatically as soon as the communication
error to the FPLC is resolved. Valid 1/0 data are then exchanged again with the device
connected to the SDL connection.

9.6.2 Effect on the bus node

If the bus node detects an error in one of the connected components, e.g. an error in a
device on the SDL connection or in a sensor on a field-signhal connection, then ...

¢ the bus node remains operational.

¢ the bus node transmits failsafe safety information to the FPLC, i.e. the corresponding
bits in the process image are set to logical “0”.
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9.6.3 Effect on the FPLC/the process image

If the bus node detects an error in a device connected to the field-signal connection,
then ...

the bus node only deactivates the corresponding channel in the process image.

the other channel and all other field-signal connections remain active.

the bus node generates a PROFIBUS diagnostic message.

the bus node sends error-status information to the FPLC.

the status bit FV_active (failsafe value) of the PROFIsafe telegram is set.

Program a restart interlock!

In the event of a set error-status bit, the PROFIBUS deactivated the process image of the

bus node for the entire FPLC program. The FPLC programmer must therefore make provi-
sion for a restart interlock and error acknowledgment in the FPLC program. The FPLC pro-
gram may not acknowledge the error until it has been resolved.

The bus node deletes the error-status information and the PROFIBUS diagnostic message
automatically, as soon as the error has been resolved. Valid I/0 data in the process image
are then again sent to the FPLC. The PROFIBUS diagnostic message is always retained for
at least two PROFIsafe telegram cycles.

9.7 PROFIBUS diagnostics

The bus node supports the request of diagnostic information in accordance with Standard
EN 50170/A2, PROFIBUS. You can read out the diagnostic functions (slave diagnosis) with
the aid of the standard-user program of the FPLC.

Chapter 12.2 “Process images” on page 63 contains a detailed representation of the
process images of the bus node. The process images of the devices connected to the SDL
connection are documented in the operating instructions of the corresponding function
package.

9.8 Extended diagnostics

The CDS software supplied with the device (Configuration & Diagnostic Software) includes
extended diagnostic options. It allows you to narrow down the problem if the error is non-
specific or if you experience usage downtime problems. Detailed information to be found ...

¢ in the online help for the CDS (Configuration & Diagnostic Software).

¢ in the user manual for the CDS.
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Technical specifications
10.1 Data sheet
zgzciliagg%’;%‘?g 100 ‘ Minimum Typical Maximum
General system data
Protection class (IEC 61 140:1997) | I
Enclosure rating (IEC 60529) IP 67
Control category 4 acc.to EN 954
Safety integrity level (SIL) SIL3 acc. to IEC 61508
Housing dimensions See chapter 10.4 “Dimensional drawings” on
page 56
Weight
UE 4120 570 g
UE 4150/UE 4155 620 g
Field-signal inputs
Input voltage® HIGH 11V 24V 28.8V
Input current HIGH 6 mA 12 mA 15 mA
Input voltage LOW -28.8V oV 8V
Input current LOW -1mA 0 mA 3 mA
Input delay (configurable) O ms 90 ms
Field-signal outputs
Switched-on
Output voltage HIGH (without Uy
load)
Switching current 0O mA 700 mA
Minimum current for fault 7 mA 20 mA 40 mA
monitoring on field-signal
connections 7 and 8"
Peak current in the case of a 2.4 A
short-circuit
Internal resistance 0.5Q
Switched-off
Internal resistance (at O V) 23 kQ

6 As per [EC 61 131-2, type 2.
" Only when the connection is configured as an output for a muting lamp.
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Minimum Typical Maximum
SDL connections
Power supply
Current 1.4A
Internal resistance 0.3Q
OSSD inputs
Input voltage HIGH 13V 24V 28.8V
Input current HIGH 1.8 mA 6 mA 8 mA
Input voltage LOW -17V 12V
Input current LOW -6 mA 1.6 mA
Test pulse data
Test pulse rate 500 1/s
Test pulse width 700 ps
Discrepancy time 3 ms 6 ms
PROFIBUS connection
Baud rate 9.6 kBit/s 12 MBit/s
Address range 3 125
Recovery detection
UE 4120 070F hex
UE 4150/UE 4155 071A hex
Operating data
Supply voltage Uy at device® 19.2V 24V 28.8V
Residual ripple® 5 Ves
Power consumption through 9A
power-supply connection
Power consumption 3.8W
Power-up delay after connecting 2-10s
the supply voltage
Operating temp. 0°C +50 °C
Storage temperature -25°C +70 °C
Air humidity (non-dewing) 15% 95%

Rigidity

10 g, 10-300 Hz acc. to IEC 60068-2-6

Shock resistance

25 g, 6 ms acc. to IEC 60068-2-29

8)

EN 60204-1.
9 Within the limits of Uy.
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10.2 Response time

The response time of the bus node cannot be equated with the overall response time of
the system. When considering the response time, you should instead calculate the re-
sponse time on the individual signal paths (e.g. from the field-signal connection or SDL
connection to the FPLC). The individual signals may have a different significance when
considering the safety aspects of the entire system.

The response time of the entire system depends, among other things, upon ...
¢ the response time of the devices connected to the bus node.

¢ the device-specific transfer time (only when safe SICK-device communication is used on
the SDL connection).

e the configured input delays of the safety inputs.

¢ the processing time in the bus node.

¢ the monitoring time for the cyclic service in the PROFIBUS.
¢ the processing time in the FPLC.

With the aid of the following calculation schedules you can calculate the response time on
a signal path up to the hand-over of the information on the PROFIBUS output of the bus
node.

You can find information for calculating the overall response time in the documentation of
the FPLC that you are using. You can find information for calculating the (sub-)response
time of the devices connected to the bus node in the corresponding operating instructions.

Notes for users of a Siemens FPLC

If you are using a Siemens FPLC, you will require the following data for calculating the
“maximum response time” of the overall system:

Siemens term SICK term Description

Discrepancy time Discrepancy time 0 ms (see chapter 3.5.2
“Monitoring the discrepancy
time” on page 19)

Max. response time if no Response time Please refer to the tables
error occurs below.

Max. response time in the
event of an error

Max. acknowledgement Internal processing time 6 ms
response time

You can calculate the response time from a field-signal input to the PROFIBUS
connection as follows:

> You can calculate the response time of the device connected to the field-signal connec-
tion in accordance with the corresponding operating instructions.

> Fill out the following table to determine the total response time for this signal path:

Line Required detail Time
1 Response time of the connected device + _ ms
2 Set input delay + ms
3 Internal processing time of the bus node + 6 ms
4 Response time of the field-signal input = ___ _ms
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You can calculate the response time of the EFl interface (safe SICK device commu-
nication) on the SDL connection to the PROFIBUS connection as follows:

»You can calculate the response time of the device connected to the SDL connection in
accordance with the corresponding operating instructions.

» Contact SICK to request the device-specific transfer time of the safe SICK-device commu-
nication, if this is not indicated in Tab. 18, line 2.

> Fill out the following table to determine the total response time for this signal path:

Line Required detail Time
1 Response time of the connected device + _  ms
2 When using the safe SICK-device communication®:
e C4000: 4 ms
¢ S3000: 21 ms + ms
3 Internal processing time of the bus node + 6 ms
4 Response time of the SDL connection = _  ms

You can calculate the response time of the hardware 0SSD of the SDL connection to
the PROFIBUS connection as follows:

> You can calculate the response time of the device connected to the SDL connection in
accordance with the corresponding operating instructions.

> Fill out the following table to determine the total response time for this signal path:

Line Required detail Time
1 Response time of the connected device + _  ms
2 Internal processing time of the bus node + 6 ms
3 Response time hardware 0SSD = _  ms

10.3 Advancement for the monitoring case switching of a
connected S 3000

The following information only applies for applications in which you operate an S 3000
safety laser scanner on the SDL connection on the UE 4100.

If the S 3000 switches between several monitoring cases, then you must advance the
timing for the switching.

Define the timing for the switching such that the S 3000 already detects a person in the
protective field before the dangerous state occurs!

Note that at the time of the switching there may be a person in the protective field. Only by
means of switching in the correct time frame (i.e. before the hazard occurs at this point for
the person) is protection provided.

¢ If you operate the control inputs for switching the S 3000 using the bus node, then you
must advance the timing for the switching by 0.5 times the basic response time of the
S 3000.

¢ If you have configured an input delay for the control inputs on the S 3000, then you must
also advance the timing for the switching by the input delay configured.

10 The data correspond to their status when this document was compiled. Please contact SICK directly for data
concerning other SICK devices.
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Fig. 15: Dimensional drawing
bus node UE 4120 (mm)
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Line Required detail Time

1 Processing time PROFIsafe (information for switching is

present at the bus node) + ms
2 Internal processing time of the bus node + 6 ms
3 Basic response time S 3000 x 0.5 (= 30 or 60 ms) + _ ms
4 Input delay of the control inputs for the S 3000 + _ ms
5 Response time of the bus node as per Tab. 18 or Tab. 19

(see chapter 10.2). + _ ms
6 Required advancement for the switch timing = _  ms

The time required calculated here for advancing the timing for switching includes only the

time to the provision of the information on the bus node's PROFIBUS

output.

Detailed information on the switching of the monitoring case is included in the operating

instructions “S 3000 Safety Laser Scanner”.

104 Dimensional drawings

1041 Dimensional drawing bus node UE 4120
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104.2 Dimensional drawing bus node UE 4150/UE 4155

Fig. 16: Dimensional drawing
bus node UE 4150/
UE 402 4155 (mm)
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Ordering information
111 Bus node
Tab. 21: Part numbers bus Part Part number
node UE 4100
Bus node UE 4120 (type code UE4120-01BC600) 1024 176
8 field-signal connections each with 2 channels (corresponds to
16 x category 2 or 8 x category 4); including Configuration &
Diagnostic Software and operating instructions on CD-ROM
Bus node UE 4150 (type code UE4150-01BC700) 1019 557
As for bus node UE 4120, additionally with 2 SDL connections
Bus node UE 4155 (type code UE4155-01BC700) 1024 057
As for bus node UE 4150, however suitable for function packages
C 4000 and S 3000 (see Accessories)
112 Accessories
Tab. 22: Part numbers, Part Part number
accessories
SDL connections
Connection plug M23x 12, crimped, for wire cross-section 0.08- 6024 742
0.82 mm?2
Connecting wires for bus node on Hirschmann cable socket
M26x 11 + FE (e.g. to connect the safety light curtain C 4000). Wire
cross-section 12 x 0.75 mm?
Plug straight/socket straight, 2.5 m 2029 131
Plug straight/socket straight, 5 m 2025634
Plug straight/socket straight, 10 m 2025635
Plug straight/socket straight, 15 m 2025636
Connection cable (e.g. for the connection of the Safety Laser Scanner
S 3000). Wire cross-section 12 x 0.75 mm?
Plug straight/stripped, 2.5 m 2 029 337
Plug straight/stripped, 5 m 2 029 338
Plug straight/stripped, 10 m 2029 339
Plug straight/stripped, 15 m 2 029 340
Protective cap M23 for SDL connection 5310774
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Part Part number
Field-signal connections
Plug M12 x5, screwed, for wire cross-section max. 0.75 mm?

Plug straight, screened 6024 741
Plug straight 6 022 083
Plug angled 6 022 082
Plug M12 x5 with connecting wires, wire-end prepared for stripping
Plug straight, 2 m 6 024 860
Plug straight, 5 m 6 024 861
Plug straight, 10 m 6 024 862
Two-way splitter M12 x5 for the simultaneous connection of, e.g., two 6024 744
emergency-stop buttons (single-channel) on one field-signal
connection
Protective cap M12 for field-signal connection, 10 pieces 5309 189
PROFIBUS connection
Plug M12 x5, straight, B-coded, screwed, for wire cross-section max. 6021 354
0.75 mm?2
Socket M12 x5, straight, B-coded, screwed, for wire cross-section 6 021 353
max. 0.75 mm?2
Plug M12 x4, with terminating resistor, straight, B-coded 6 021 156
Power supply
Socket 7/8" x 5 with screw lock, straight, screwed, for wire cross- 6024 745
section max. 1.5 mm?2
CDS (Configuration & Diagnostic Software)
CDS (Configuration & Diagnostic Software) on CD-ROM including 2026 875
online documentation and operating instructions in all available
languages
Connection cable M8x4/D-Sub 9-pin (DIN 41 642); for connecting the
configuration interface and the serial interface of the PC
2m 6021 195
8m 2027 649
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Part

Part number

Function packages

Function package UE 4100 for C 4000 (only in connection with
UE 4155)

Expands the number of CDS functions when operating the bus node
with safety light curtain C 4000. Enables cross-routing of field-signal
connections to the SDL connections

Function package UE 4100 for S 3000 (only in connection with

UE 4155)
Expands the number of CDS functions when operating the bus node
with safety laser scanner S 3000. Enables cross-routing of field-
signal connections to the SDL connections

Function package UE 4100 for I/0

Expands the number of CDS functions by adding predefined appli-
cations for the field-signal inputs

Function package PROFIBUS communication driver
Enables the configuration and diagnosis of the bus node and of the

connected SDL devices via the acyclic services of the PROFIBUS
(CDS connection as a master class 2)

2026871

2026 872

2026 873

2026 874

Other accessories

Designation plates in the 9 x 20 mm frame, 40 pieces

5310775
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12.1 Planning table for the configuration

Use a printout or a copy of the following planning table to plan and document the bus-node
configuration. You can read out and document the final configuration of the bus node with

the aid of the CDS:

Device symbol UE 4100 PROFlsafe, context menu Configuration draft, Display.

| Criterion

Configuration

Notes

General

Project name

Free text. Useful for the placement of
the safety planning in the entire project.
Can also be stored in the CDS

Application name

The application name designates the
configuration within the CDS.

Locale name

Record useful data for the spatial
placement of the bus node.

(F_Dest_Add)

PROFIBUS

PROFIBUS address Must be unique within the PROFIBUS
network. Valid values are integers
between 3 and 125.

PROFlIsafe address Allocated by higher-level hardware

configuration program. Must be unique
within the PROFIBUS network. Valid
values are integers between 1 and
65534.

Initial address in
the FPLC process
image

Input process image:

Output process image:

Copy this value from the PROFIBUS
hardware-configuration program.

SDL connections

Description

SDL1:

SDL2:

For example “access protection robot 2”
or reference to a different planning tool

Connected device

Designation and serial number for the
unique identification of the device

Subproject

Optional: Name or additional informa-
tion for the placement of the device in
the overall planning

Other connected
sensors (Guests)

Optional: Device designation and serial
number. You can use a two-way splitter
to work around the voltage supply of the
SDL connection e.g. for a C 4000
sender so that SDL connection 2
remains unoccupied.

Read hardware
0SSD

] Active
L] Not active

[J Active
] Not active

When this function is activated, there is
a device-dependent reduction in re-
sponse time because the bus node
copies the OSSD status information
from the hardware input instead of from
the safe SICK-device communication of
the device.

Process-image
length

16 bit

16 bit

The sub-process images are located in
the following sequence in the bus-node
process image: Field-signal connections
1 through 8 each with channel A and B,
SDL1, SDL2.

© SICK AG ¢ Industrial Safety Systems ¢ Germany ¢ All rights reserved 61



Chapter 12

62

Annex

Operating Instructions
UE 4100

Field-signalconnection (11 [12 [3 [0O4 5 0O6 O7 O8

L] Signal output

[ Signal output

Application Channel A: Channel B: Description of the connected
devices and their purpose
Connection [ Single-channel The connectlon depends,
among other things, on the
J Two-channel equivalent control category to be
realised.
] Two-channel complementary
Output [] Static off (] Static off Staticon =24V
Static off =0V
] Static on [ Static on Test signals = defined test
N N impulse
[ Test signal to the | [ Test signal to the Signal output: The output
field-signal field-signal can only be configured for a
ti ti single-channel connection as
connection , connection , e U
channel channel Bitset =24V

[J From FPLC ] From FPLC
(] ToSDL__, ] To SDL ,
function function
A If the input is unused, you
Safety input D off D off must configure it to “Off”.
] Signal input ] Signal input
[ To FPLC ] To FPLC
] ToSDL__, ] ToSDL ,
function function
Input delay [J Inactive U Inactive Delay time between the last
signal change and the re-
] ms | ms reading of the safety input.
Maximum of 90 ms is
permitted.
Discrepancy | [ Inactive Only relevant for a two-
] channel connection. Limits
time ] ms the time during which the
plausibility of the two-
channel connection after
a signal switch may be
violated.
Process image | Length: 2 bit The sub-process images are

located in the following
sequence in the bus-node
process image: Field-signal
connections 1 through 8
each with channel A and B,
SDL1, SDL2.
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Tab. 25: Process-image
structure of the

UE 4150/UE 4155
PROFlsafe
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1221 Process-image structure of the UE 4120 PROFlsafe
Area Position Description
Input signals from the Field-signal connections Bytes 0-1 2 x 8 bit (boolean)
PROFIsafe header Bytes 2-5 Reserved for PROFIsafe
bus node to the FPLC e data
Output signals from the Field-signal connections Bytes 0-1 2 x 8 bit (boolean)
PROFIsafe header Bytes 2-5 Reserved for PROFIsafe
FPLC to the bus node 4 data
1222 Process-image structure of the UE 4150/UE 4155 PROFlsafe
Area Position Description
Input signals from the ;i[e)zll_d-signal connlections :ytes (2)—; 2 X : I;it Ezoo:ean;
connection ytes 2- X it (boolean
bus node to the FPLC SDL connection 2 Bytes 4-5 2 x 8 bit (boolean)
PROFIsafe header Bytes 6-9 Reserved for PROFIsafe
data
Output signals from the ;i[e)zll_d-signal connlections Eytes (2)—; i X : Igit Ezoo:ean;
connection ytes 2- x it (boolean
FPLC to the bus node (only with UE 4155)
SDL connection 2 Bytes 4-5 2 x 8 bit (boolean)
(only with UE 4155)
PROFIsafe header Bytes 6-9 Reserved for PROFIsafe
data
1223 Process images of the field-signal connections

Input signals of the field-signal connections to the FPLC

Position (Byte/Bit) 0.7 | 0.6 05 | 04 03 ‘ 0.2 01 ‘ 0.0
Field-signal connection 4 3 2 1
Description InB | InA InB | InA InB ‘ InA InB ‘ InA
Position (Byte/Bit) 17 | 16 15 | 14 13 | 12 11 | 10
Field-signal connection 8 7 6 5
Description InB | InA InB | InA InB ‘ InA InB ‘ InA

Tab. 26: Process image of

the input signals from the

field-signal connections to

the FPLC

Output signals from the FPLC to the field-signal connections

Position (Byte/Bit) 0.7 | 0.6 05 | 04 03 ‘ 0.2 01 ‘ 0.0
Field-signal connection 4 3 2 1
Description OutB | Out A OutB | OutA Out B ‘ OutA Out B ‘ Out A
Position (Byte/Bit) 17 | 16 15 | 14 13 ‘ 12 11 ‘ 10
Field-signal connection 8 7 6 5
Description Out B | Out A OutB | Out A OutB ‘ Out A OutB ‘ OutA

Tab. 27: Process image of
the output signal from the
FPLC to the field-signal
connections
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1224 Process images of the SDL connections
Note The information in this chapter applies only to bus nodes UE 4150/UE 4155. Bus node
UE 4120 does not have the corresponding connections.
The process images of the SDL connections are all two bytes in length. Their structure
depends on the device, which is connected to the corresponding SDL connection. To this
end, please read the operating instructions of the UE 4155 function package for the de-
vice in question.
Input signals from the SDL connection to the FPLC
Address SDL1 2.7 26 25 24 23 22 21 20
Address SDL2 4.7 4.6 45 44 43 4.2 41 4.0
C 4000 Standard/Advanced Reset Reset Status Reserved 0OSSD OSSD Host OSSD 0OSSD
required signal Guest 2 Guest 1 green (switching
output green green output)
(ADO) green™?
S 3000 Reset Reset Simultaneously Used monitored area Warning 0SSD
required monitored area field (switching
Object in Object in Object in Object in output)
warning protective warning protective green™®
field*? field*? field*? field*?
Address SDL1 3.7 3.6 35 34 33 32 31 3.0
Address SDL2 5.7 5.6 55 54 53 5.2 51 5.0
C 4000 Standard/Advanced Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
S 3000 Status of the monitored-case inputs on the S 3000
In D2 In D1 In C2 InC1 In B2 In B1 In A2 InAl

Tab. 28: Process image of
the input signals from the
SDL connection to the FPLC

) Depending on the bus-node configuration either the OSSD status, which was read in by via the hardware
OSSD inputs, is entered here, or the one received via the safe SICK-device communication (see chapter
“Reading the OSSD status at the SDL connection” on page 21).

121 A Warning: Only evaluate this bit in the FPLC together with the passivation state of the UE 4100!

Reason: The bit logic is inverted. The bit has the value 1 if a dangerous state has been detected. The bit has
the value O if no dangerous state has been detected. However, the bit can also have the value O due to erro-
neous communication. For this reason, you must also always monitor the passivation state of the UE 4100

(e.g. on Siemens Step 7: PASS_OUT variable in the data module F-I/0 DB).
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Output signal from the FPLC to the SDL connection
Notes ¢ The following applies to the output signal in Tab. 29: When, in the bus node, a cross-
routing has been configured from a field-signal input directly to the corresponding input
signal of the C 4000, then the cross-routing takes priority over the FPLC output signal.
l.e. the bus node does not route the corresponding output signal from the FPLC on to the
SDL connection.
¢ In order to write data from the FPLC to the SDL connection, you require a bus node
UE 4155. You will find an operating description in the operating instructions for the SDL
device.
Address SDL1 27 26 25 24 23 22 21 20
Address SDL2 4.7 4.6 45 44 43 42 41 4.0
C 4000 Standard/Advanced Reserved Activate Operating mode switching
teach-in 6 5 4 3 2 1
S 3000 Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
Address SDL1 3.7 3.6 35 34 33 32 31 3.0
Address SDL2 5.7 5.6 55 54 53 52 51 5.0
C 4000 Standard/Advanced Bypass Bypass Reserved Reserved Reserved Top dead Bottom Run-on
channel 2 channel 1 centre dead monitoring
(MCC-TDC) centre (sce)
(MCC-BDC)
S 3000 In D2 InD1 In C2 InC1 In B2 InB1 In A2 In Al

Tab. 29: Process image of
the output signals from the
FPLC to the SDL connection

Tab. 30: Structure of the
diagnostics data of the
UE 4100

8010 178/NB27/10-11-03

12.3 Diagnostics data
The diagnostics data of bus node UE 4100 start at byte 12 of the diagnostic telegram. The
structure of the diagnostic telegram complies with Standard EN 50 170 PROFIBUS DP V1.

The diagnostics data of the UE 4120 comprise 26 bytes, and those of the UE 4150/
UE 4155 comprise 50 bytes. Please refer to the tables below for the relevant distribution.

Area Position Details
0 Station status Bytes 0-2
l‘-_f" PROFIBUS address of the PROFIBUS master Byte 3
é : Recovery detection Bytes 4-5 Chapter 10.1 on
q a page 53ff.
< © | DP V1 diagnostics header Bytes 6-9
% '\'-n| PROFIsafe diagnostics byte Bytes 10 Cf. Tab. 31
: Diagnostics data bus node Bytes 11-15 Cf. Tab. 32
= Diagnostics data of field-signal connections Bytes 16-25 Cf. Tab. 33
Diagnostics data of the 1st device on SDL connection 1 (Host) | Bytes 26-29 Cf. Tab. 34
Diagnostics data of the 2nd device on SDL connection 1 Bytes 30-33 Cf. Tab. 35
s (Guest 1)
5" 10 | Diagnostics data of the 3rd device on SDL connection 1 Bytes 34-37 Cf. Tab. 36
< 8 | (Guest2)
"'3‘ : Diagnostics data of the 1st device on SDL connection 2 (Host) | Bytes 38-41 Cf. Tab. 37
%‘ = | Diagnostics data of the 2nd device on SDL connection 2 Bytes 42-45 Cf. Tab. 38
o (Guest 1)
Diagnostics data of the 3rd device on SDL connection 2 Bytes 46-49 Cf. Tab. 39
(Guest 2)
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123.1 PROFlsafe diagnostics byte
Address 10.7 106 | 105 | 104 | 103 102 101 10.0
PROFlsafe diagnostics byte 64 The F address provided by the firmware does not 69 The parameter FCRC_Length does not match the
i match the parameter F_Dest_Add. values generated.
(decimal value) 65 The parameter F_Dest_Add has the value 70 Incorrect version of the F-parameter set
0x0000 or OxFFFF. 71 CRC1 error
66 The parameter F_Source_ Add has the value 72 Reserved (do not use nor sample number)
0x0000 or OxFFFF. ] 73 Reserved (do not use nor sample number)
67 The parameter F_WD_Time has the value O ms. 74 Reserved (do not use nor sample number)
68 The value of the parameter F_SIL exceeds the SIL
value for the firmware.

Tab. 31: Detection-related

diagnostics
123.2 Diagnostics data of the bus node
Address 11.7 116 115 114 113 112 111 110
Bus node Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
Address 12.7 12.6 125 124 123 122 121 12.0
Bus node Reserved Reserved Reserved Con- Reboot New con- Operational status of the
figuration figuration bus node
required detected | 00: Operation
01: Initialisation or
configuration required
10: Configuration mode
11: Lock-out
Address 13.7 13.6 135 134 133 132 131 13.0
PROFIBUS Reserved Reserved Reserved Field-signal | PROFIsafe | PROFIBUS Errorin PROFIBUS
connection 1/0 error network PROFIBUS address
error incorrectly communi- changed
configured cation
Address 14.7 14.6 145 144 143 142 141 14.0
SDL1® SDL device New con- Errorin SDL device | OSSD error | Communi- Safe Overload
reboot figuration connected unconfi- cation error | communi-
detected devices gured or cation error
configu-
ration
incorrect
Address 15.7 15.6 155 154 153 152 15.1 15.0
SpL2® SDL device New con- Error in SDL device | OSSD error | Communi- Safe Overload
reboot figuration connected uncon- cation error | communi-
detected devices figured or cation error
configu-
ration
incorrect

Tab. 32: Diagnostics data of
the bus node

) In bus node UE 4120, these bits are constantly assigned the value of 0, as UE 4120 does not have any SDL
connections.
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12.3.3 Diagnostics data of the field-signal connections
Address 16.7 166 | 165 | 164 16.3 162 | 161 | 160
Field-signal input 1 Tou B InB Tou A In A
Overload Reserved Input Test-error at | Overload Reserved Input Test-error at
incorrectly the input incorrectly the input
configured configured
Address 17.7 176 | 175 | 174 173 172 | 171 | 170
Field-signal input 2 Tou B InB Tou A In A
Overload Reserved Input Test-error at | Overload Reserved Input Test-error at
incorrectly the input incorrectly the input
configured configured
Address 18.7 186 | 185 | 184 183 182 | 181 | 180
Field-signal input 3 Tou B InB Tou A In A
Overload Reserved Input Test-error at | Overload Reserved Input Test-error at
incorrectly the input incorrectly the input
configured configured
Address 19.7 196 | 195 | 194 19.3 192 | 191 | 190
Field-signal input 4 Tou B InB Tout A In A
Overload Reserved Input Test-error at | Overload Reserved Input Test-error at
incorrectly the input incorrectly the input
configured configured
Address 20.7 206 | 205 | 204 203 202 | 201 | 200
Field-signal input 5 Tou B InB Tou A In A
Overload Reserved Input Test-error at | Overload Reserved Input Test-error at
incorrectly the input incorrectly the input
configured configured
Address 217 216 | 215 | 214 213 212 | 211 | 210
Field-signal input 6 Tou B InB Tou A In A
Overload Reserved Input Test-error at | Overload Reserved Input Test-error at
incorrectly the input incorrectly the input
configured configured
Address 227 226 | 225 | 224 223 222 | 221 | 220
Field-signal input 7 Tow B InB Tou A InA
Overload Reserved Input Test-error at | Overload Reserved Input Test-error at
incorrectly the input incorrectly the input
configured configured
Address 23.7 236 | 235 | 234 233 232 | 231 | 230
Field-signal input 8 Tou B InB Tou A In A
Overload Reserved Input Test-error at | Overload Reserved Input Test-error at
incorrectly the input incorrectly the input
configured configured
Address 247 | 246 | 245 | 204 | 243 | 242 | 241 | 240
Diagnostics Discrepancy time overflow” Field-signal input ...
8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
Address 25.7 25.6 25.5 254 25.3 25.2 25.1 25.0
Diagnostics Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved

Tab. 33: Diagnostics data of
the field-signal connections

19 In the case of the set discrepancy-time overrun of the diagnosis bit, the status bits for In A and In B are
assigned failsafe values.
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1234 Diagnostics data of devices on the SDL connections
Note The information in this chapter applies only to bus nodes UE 4150/UE 4155. Bus node
UE 4120 does not have the corresponding connections.
The diagnostics data of the SDL connections are twelve bytes in length for each connec-
tion. Their structure depends on the device which is connected to the corresponding SDL
connection. To this end, please read the operating instructions of the UE 4155 function
package for the device in question.
Diagnostics data of the 1st device on SDL connection 1 (Host)
Address 26.7 26.6 26.5 26.4 26.3 26.2 26.1 26.0
C 4000 Standard/Advanced Reserved Contami- Reserved Reserved Reserved Reserved Reserved Reserved
nation
S 3000
Address 27.7 27.6 | 275 274 273 27.2 271 27.0
C 4000 Standard/Advanced Emergency | Selected operating mode of the C 4000 | Operational status of the | Device error | Reserved
Stop status (000 = none, 001-110 = 1-6) device
S 3000 Status of the monitored-case inputs on the S 3000 | 00: Operation
In B2 In B1 In A2 In AL 01: Initialisation
10: Configuration mode
11: Lock-out
Address 28.7 28.6 28.5 284 28.3 28.2 28.1 28.0
C 4000 Standard/Advanced Reserved Reserved Diagnostics Reserved Teach-in Reserved Teach-in
protective field active key-
00: Error operated
01: Invalid PSDI switch
interruption operated
10: Valid PSDI
interruption
11: No object/no PSDI
interruption
S 3000 Reserved Reserved Status of the monitored-case inputs on the S 3000
mD2 [ D1 | InC2 [ InCi
Address 29.7 29.6 29.5 294 29.3 29.2 29.1 29.0
C 4000 Standard/Advanced Reserved Reserved Reserved Reserved Reserved Reserved Status Reserved
bypass
S 3000 Reserved

Tab. 34: Diagnostics data of
the 1st device on SDL
connection 1 (Host)
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Diagnostics data of the 2nd device on SDL connection 1 (Guest 1)
Address 30.7 30.6 30.5 304 303 30.2 30.1 30.0
C 4000 Standard/Advanced Reserved Contami- Reserved Reserved Reserved Reserved Reserved Reserved
nation
Address 317 316 ‘ 315 ‘ 314 313 312 311 310
C 4000 Standard/Advanced Reserved Selected operating mode of the C 4000 | Operational status of the | Device error | Reserved
(000 = none, 001-110 = 1-6) device
00: Operation
01: Initialisation
10: Configuration mode
11: Lock-out
Address 32.7 32.6 325 324 323 322 321 32.0
C 4000 Standard/Advanced Reserved Reserved Diagnostics Reserved Teach-in Reserved Teach-in
protective field active key-
00: Error opeljated
01: Invalid PSDI switch
interruption operated
10: Valid PSDI
interruption
11: No object/no PSDI
interruption
Address 33.7 33.6 335 334 333 332 331 33.0
C 4000 Standard/Advanced Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
Tab. 35: Diagnostics data
of the 2nd device on SDL
connection 1 (Guest 1)
Diagnostics data of the 3rd device on SDL connection 1 (Guest 2)
Address 34.7 34.6 345 34.4 34.3 34.2 341 34.0
C 4000 Standard/Advanced Reserved Contami- Reserved Reserved Reserved Reserved Reserved Reserved
nation
Address 35.7 35.6 ‘ 355 ‘ 354 35.3 35.2 35.1 35.0
C 4000 Standard/Advanced Reserved Selected operating mode of the C 4000 | Operational status of the | Device error | Reserved
(000 = none, 001-110 = 1-6) device
00: Operation
01: Initialisation
10: Configuration mode
11: Lock-out
Address 36.7 36.6 36.5 364 36.3 36.2 36.1 36.0
C 4000 Standard/Advanced Reserved Reserved Diagnostics Reserved Teach-in Reserved Teach-in
protective field active key-
00: Error operated
01: Invalid PSDI switch
interruption operated
10: Valid PSDI
interruption
11: No object/no PSDI
interruption
Address 37.7 37.6 375 374 373 372 371 37.0
C 4000 Standard/Advanced Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
Tab. 36: Diagnostics data
of the 3rd device on SDL
connection 1 (Guest 2)
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Diagnostics data of the 1st device on SDL connection 2 (Host)
Address 38.7 38.6 385 384 383 382 381 38.0
C 4000 Standard/Advanced Reserved Contami- Reserved Reserved Reserved Reserved Reserved Reserved
nation
S 3000
Address 39.7 39.6 39.5 394 39.3 39.2 391 39.0
C 4000 Standard/Advanced Emergency | Selected operating mode of the C 4000 | Operational status of the | Device error | Reserved
Stop status (000 = none, 001-110 = 1-6) device
00: Operation
S 3000 Status of the monitored-case inputs on the S 3000 01: Initialisation
10: Configuration mode
mB2 [ ImB1 | InA2 | InA1 11: Lock-out
Address 40.7 40.6 40.5 | 404 40.3 40.2 40.1 40.0
C 4000 Standard/Advanced Reserved Reserved Diagnostics Reserved Teach-in Reserved Teach-in
protective field active key-
00: Error operated
01: Invalid PSDI switch
interruption operated
10: Valid PSDI
interruption
11: No object/no PSDI
interruption
S 3000 Reserved Reserved Status of the monitored-case inputs on the S 3000
mD2 | D1 | InC2 | InC1
Address 41.7 41.6 415 414 413 412 411 410
C 4000 Standard/Advanced Reserved Reserved Reserved Reserved Reserved Reserved Status Reserved
bypass
s 3000 Reserved
Tab. 37: Diagnostics data
of the 1st device on SDL

connection 2 (Host)
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Diagnostics data of the 2nd device on SDL connection 2 (Guest 1)
Address 42.7 426 425 424 423 422 421 420
C 4000 Standard/Advanced Reserved Contami- Reserved Reserved Reserved Reserved Reserved Reserved
nation
Address 43.7 43.6 ‘ 435 ‘ 434 433 432 431 43.0
C 4000 Standard/Advanced Reserved Selected operating mode of the C 4000 | Operational status of the | Device error | Reserved
(000 = none, 001-110 = 1-6) device
00: Operation
01: Initialisation
10: Configuration mode
11: Lock-out
Address 447 446 445 444 443 442 441 440
C 4000 Standard/Advanced Reserved Reserved Diagnostics Reserved Teach-in Reserved Teach-in
protective field active key-
00: Error operated
01: Invalid PSDI switch
interruption operated
10: Valid PSDI
interruption
11: No object/no PSDI
interruption
Address 45.7 45.6 455 454 453 45.2 451 45.0
C 4000 Standard/Advanced Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
Tab. 38: Diagnostics data
of the 2nd device on SDL
connection 2 (Guest 1)
Diagnostics data of the 3rd device on SDL connection 2 (Guest 2)
Address 46.7 46.6 46.5 46.4 46.3 46.2 46.1 46.0
C 4000 Standard/Advanced Reserved Contami- Reserved Reserved Reserved Reserved Reserved Reserved
nation
Address 477 47.6 ‘ 475 ‘ 474 473 472 474 47.0
C 4000 Standard/Advanced Reserved Selected operating mode of the C 4000 | Operational status of the | Device error | Reserved
(000 = none, 001-110 = 1-6) device
00: Operation
01: Initialisation
10: Configuration mode
11: Lock-out
Address 48.7 48.6 485 484 483 48.2 48.1 48.0
C 4000 Standard/Advanced Reserved Reserved Diagnostics Reserved Teach-in Reserved Teach-in
protective field active key-
00: Error operated
01: Invalid PSDI switch
interruption operated
10: Valid PSDI
interruption
11: No object/no PSDI
interruption
Address 49.7 49.6 495 494 493 49.2 491 49.0
C 4000 Standard/Advanced Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
Tab. 39: Diagnostics data
of the 3rd device on SDL
connection 2 (Guest 2)
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12.4 Declaration of conformity

Il - 16866

8006 440.0499 BK - BK

SICK

EC Declaration of Conformity

Under the terms of EC Machine Directive 98/37/EC, Appendix V,
and EMC 89/336/EEC
We hereby declare that the devices

of the product family UE4100

are safety components for a machine constructed as per the EC directive 98/37/EC . This declaration will lose
its validity if any modification to a device used in the plant is made without prior consultation.

We employ a quality system certified by the DQS (German Quality Assurance Society), No. 462, as per
ISO 9001 and have therefore observed the regulations in accordance with module H as well as the following
EC directives and EN standards during development and production:

1. EC directives EC machine directive 98/37/EC,
EC EMC directive 89/336/EEC as per 92/31/EEC, 93/68/EEC, 93/465/EEC

2. Harmonized EN 954-1 Safety-related components of controllers Ed. 96-12
standards EN 61000-6-4 Emission standard for industrial environments Ed. 2001
used EN 61000-6-2 Immunity for industrial environments Ed. 2001

EN 61496-1 Safety of mach., active opto-electronic
protective devices (AOPD) Ed. 97-12
EN 61508 Functiona! safety of electrical/electronic/
-2/-6/-7, programmable electronic safety-related Ed. 2000
-1/-3/-4/-5, systems Ed. 1998
3. Testresult IEC 61508 SIL 3/EN 954-1 Safety category 4

Conformance of a type sample belonging to the above-mentioned product family with the regulations from the
above-mentioned standards has been certified by:

Address of TUV Rheinland Anlagentechnik GmbH
notlfied authority Am Grauen Stein

(Germany) D-51105 Kéin

Certificate number 968/EL 199.00/03 dated 2003-02-20

The CE mark was affixed to the appliance in conformance with directive 89/336/EEC and 93/68/EEC.

Waldkirch/Br., 2003-11-07 4//%% ? %%/Z

4

ppa. Dr. Plasbefg i.V. Knobloch
(Head of Research & Development (Head of Production
Division Industrial Safety Systems) Division Industrial Safety Systems)

The declaration certifies conformance with the listed directives, but does not guarantee product
characteristics. The safety instructions contained in the product documentation must be observed.

Mat.-Nr.: 9 067 124

SICK AG » Sebastian-Kneipp-Straf3e 1 » D-79183 Waldkirch « Telefon 0 76 81-2 02-0 » Telefax 0 76 81-2 02-38 63 « www.sick.com
Aufsichtsrat: Gisela Sick (Ehrenvorsitzende) » Volker Reiche (Vorsitzender)
Vorstand: Anne-Kathrin Deutrich (Sprecherin) * Dr. Robert Bauer * Jens Hohne
Sitz: Waldkirch i. Br. = Handelsregister: Emmendingen HRB 355 W
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12.5 Checklist for the manufacturer

SICK

Checklist for the manufacturer/supplier for the installation of bus node UE 4100 PROFIlsafe

They depend on the application the requirements of which must be verified by the manufacturer/supplier.

The information for the points listed below must at least be available the first time the equipment is commissioned.

This checklist should be retained and kept with the machine documentation to serve as reference during recurring

tests.
1. Have the safety rules and regulations been observed in compliance with the directives/ Yes[] Nol[J
standards applicable to the machine?
2. Are the applied directives and standards listed in the declaration of conformity? Yes[] Noll
3. Does the protective device comply with the required control category? Yes[] Noll
4. Are the required protective measures against electric shock in effect (protection class)? Yes[] No[l
5. Has the protective function been checked in compliance with the test notes of this Yes[] No[l
documentation? In particular:
o function test of the transmitter, sensor type and actors connected to the bus node
o cut-off path test
6. Are there safeguards that the bus node will be subject to thorough testing of its safety functions Yes[] Noll
each time its configuration has been changed?
This checklist does not replace the initial commissioning nor the regular inspection by specialist personnel.
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