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About this document

Please read this chapter carefully before working with this docemtation and the S3000.

1.1 Function of this document

These operating instructions are designed to addresise technical personnel of the
machine manufacturer or the machine operatom regards to correct mounting, electrical
installation, commissioning, operation and maintenance of the S3000 safetaser
scanner.

These operating instructions dmot provide instructions for operating the machine, the
system or the vehicle on which the safety laser scanner is, or will b&ggrated. Informa-
tion on this is to be found in the appropriate operating instructions for the maioe, the
system or the vehicle.

1.2  Target group

These operating instructions are addressed f@lanning engineers, machine designers and
the operatorsof machines and systems which are to be protected by one or several 880
safety laser scanners. They also address people who integrate the S3000 iatmachine,

a system or a vehicle, initialize its use, or who are in charge of servicargd maintaining
the device.

1.3  Scope

These operating instructions are original operating instructions.

Note These operating instructions are only applicable to the S3000 safety &asscanner with
one of the following entries on the type label in the fiel@perating Instructions

8009791 AE V430
8009791 AE W285
8009791 AE WK81
8009791 AE YY95

This document is part of SICK part number 8009791 (operating instruction§3000
Safety Laser Scanner” in all available languages).

For the configuration and diagnostics of these devices you require a CD&nfiguration &
Diagnostic Software) versioiK 3.6.7. To determine the version of your software version,
select the Module Info... option in theHelp menu.

8 © SICK AG - Industrial Safety Systems « Germany ¢ All rights reserved 8009942/YY95/2016-02-10
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About this document Chapter1

1.4  Depth of information

These operating instructions contain information on the S3000 safety lasscanner:

mounting fault diagnosis and troubleshooting
electrical installation part numbers

commissioning and configuration accessories

care and maintenance conformity and approval

Planning and using protective devices such as the S3000 also requireesjific technical
skills which are not detailed in this documentation.

General information on accident prevention using opto-electronic proteet devices can
be found in the competence brochure “Guidelines Safe Machinery”.

When operating the S3000, the national, local and statutory rules amdgulations must be
observed.

We also refer you to the SICK AG homepage on the Internet at www.sick.com.
Here you will find information on:

application examples

a list of frequently asked questions regarding the S3000

these operating instructions in different languages for viewing andiipting

1.5 Abbreviations used

Automated Guided Vehicle
American National Standards Institute

American Wire Gauge = standardization and classification of wires and eabby type,
diameter etc.

SICK Configuration & Diagnostic Software = software for configuratend diagnostics on
the S3000

Contour Measurement & Safety = expanded measured data output as well asetgion of
reflectors as artificial landmarks

External device monitoring

Enhanced function interface = safe SICK device communication
Electrostatic discharge

Electro-sensitive protective equipment

Fail-safe programmable logic controller

Output signal switching device = signal output of the protective device tha used to stop
the dangerous movement

Robotic Industries Association

© SICK AG - Industrial Safety Systems « Gemany ¢ All rights reserved 9
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1.6  Symbols used
Recommendations are designed to give you some assistance in your decisiosking
process with respect to a certain function or a technical measure.
Refer to notes for special features of the device.
Display indicators show the status of the $egment display on the S3000:
Constant indication of characters, e.g. 8
Flashing indication of characters, e.g. 8
Alternating indication of characters, e.g. L and 2
LED symbols describe the status of an LED:
The LED is constantly illuminated.
The LED is flashing.
The LED is off.
These symbols identify which LED is described:
The “Error/Contamination” LED is flashing.
The “OSSDs in the OFF state” LED is illuminated continuously.

Instructions for taking action are shown by an arrow. Read carefully antdda the
instructions for action.

Warning!
Awarning indicates an actual or potential risk or health hazard. Obsatwn and imple-
mentation of the warning will protect you from accidents.

Read carefully and follow the warning notices!

Software notes show the location in the CDS (Configuration & Diagnostict8afe) where
you can make the appropriate settings and adjustments. In the CDS open thenu View,
Dialog box and select the itemFile Cardsto go straight to the stated dialog fields. Alterna-
tively, the software wizard will guide you through the appropriatettieg.

The term “dangerous state”

The dangerous state (standard term) of the machine is always shown ie tfrawings and
diagrams of this document as a movement of a machine part. In practicalevption, there
may be a number of different dangerous states:

machine movements

vehicle movements

electrical conductors

visible or invisible radiation

a combination of several risks and hazards

10 © SICK AG - Industrial Safety Systems » Germany ¢ All righteserved 8009942/YY95/2016-02-10
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On safety Chapter2

This chapter deals with your own safety and the safety of the systeipenators.

Please read this chapter carefully before working with the S3000 ortlvthe machine
protected by the S3000.

2.1  Qualified safety personnel
The S3000 safety laser scanner must be installed, connected, commissed and serviced
only by qualified safety personnel. Qualified safety personnekatefined as persons who

due to their specialist training and experience have adequate knowledgéthe power-
driven equipment to be checked

and

have been instructed by the responsible machine owner in the operationtbé machine
and the current valid safety guidelines

and

are sufficiently familiar with the applicable official health and work safetegulations,
directives and generally recognized engineering practice (e.g. DINnstards, VDE stipu-
lations, engineering regulations from other EU member states) that thegn assess the
work safety aspects of the power-driven equipment

and
have access to these operating instructions and have read them.

As a rule these are qualified safety personnel from the ESPE manufaetuor also those
persons who have been appropriately trained at the ESPE manufaety are primarily
involved in checking ESPE and are allocated the task by the orgarimabperating the
ESPE.

2.2  Applications of the device

The S3000 safety laser scanner is used to protect persons and systemsslintended to
be used to monitor hazardous areas indoors.

The S3000 is not intended to be used outdoors.

The S3000 cannot provide protection from flying parts or from emitteddiation.

The S3000 is only intended for use in industrial environments. When used @sidential
areas it can cause radio interferences.

The device is aype 3 ESPEas defined by IEC 64964 and IEC 61496-3 and is therefore
allowed for use with category 3 PL d controls as per EN ISO8#34 or SIL2 as per
IEC 61508.

The S3000 is suitable for:
hazardous area protection
hazardous point protection
access protection
vehicle protection (electrically powered industrial trucks)

Depending on the application, other protective devices and measures ynae required in
addition to the safety laser scanner.

© SICK AG - Industrial Safety Systems « Gemany ¢ All rights reserved 11
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2.3 Correct use

The S3000 safety laser scanner must be used only as defined in section 2 &pplications
of the device” on page 11. It must be used only by qualified personresid only on the
machine where it has been installed and initialized by qualified safetgnsonnel in accor-
dance with these operating instructions. It is only permitted to be used amachines on
which the dangerous state can be stopped immediately by the S3000 and/ibiis possible
to prevent the machine being placed in operation.

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

2.4  General safety notes and protective measures

Pay attention to the safety notes!

Please observe the following items in order to ensure the correct use o tB3000 safety
laser scanner.

Repair only by authorized persons!

The improper repair of the protective device can result in the loss oktprotective
function. The protective device is only allowed to be repaired by the méaturer or
persons authorized by the manufacturer.

The S3000 safety laser scanner is of laser safety class 1.
Additional measures for screening the laser radiation are not
necessary (eye safe).

CLASS 1
LASER PRODUCT
60825 omplies wit
CFR 10. 0
except for suant to
aser No

This device meets the norms: IEC @25-1 as well as CDRH 21 CFR 1040.10 and
1040.11; excluded are deviations due to Laser Notice No. 50, dated 24.06.20@. In the
standards CDRH 21 CFR 1040.10 and 1040.11 the following note is requiréaution
—use of controls, adjustments or performance of procedures other thanabe herein
specified may result in hazardous radiation exposure!”

During the mounting, installation and usage of the S3000, observe the standa and
directives applicable in your country. You will find an overviewtloé most important
regulations in section 2.6 “Applicable directives and standards” on padé.

The national/international rules and regulations apply to the installatip commissioning,
use and periodic technical inspections of the S3000 safety laser seaer, in particular:

— the Machinery Directive

— Work Equipment Directive

— the work safety regulations/safety rules

— other relevant health and safety regulations

Industrial Safety Systems ¢« Germany e All righteserved 8009942/YY95/2016-02-10
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Manufacturers and operators of the machine on which the S3000 is usedea
responsible for obtaining and observing all applicable safety rdgtions and rules.

The notes, in particular the test notes (see chapter 9 “Commissioningi page 120) in
these operating instructions (e.g. on use, mounting, installation or integion into the
machine control) must be observed.

Changes to the configuration of the devices can degrade the protectiumction. After
every change to the configuration you must therefore check the effegthess of the
protective device. The person who makes the change is also responsibletfe correct
protective function of the device. When making configuration changedease always
use the password hierarchy provided by SICK to ensure that only authed persons
make changes to the configuration. The SICK service team is avaiatd provide
assistance if required.

The tests must be carried out by qualified safety personnel or spegyadjualified and
authorized personnel and must be recorded and documented to ensuteat the tests
can be reconstructed and retraced at any time.

The operating instructions must be made available to the operator oktimachine where
the S3000 is used. The machine operator is to be instructed in the use of thevice by
qualified safety personnel and must be instructed to read the opemag instructions.

To meet the requirements of the relevant product standards (e.g. IEC4886-1), the
external voltage supply for the devices must be able to bridge a brief mafailure of 20
ms. Power supplies according to EN 60204 satisfy this requirement. Suitable power
supplies are available as accessories from SICK (see section 13.3 “Bssories/spare
parts” on page 163).

Enclosed with these operating instructions is a checklist for checking the manufac-
turer and OEM (see section 14.2 “Checklist for the manufacturer” on padé8). Use
this checklist when checking the system that is protected with the S3000.

© SICK AG - Industrial Safety Systems « Gemany ¢ All rights reserved 13
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2.5  Environmental protection

The S3000 safety laser scanner is constructed in such a way that it advelg affects
the environment as little as possible and uses only a minimum of powend natural
resources.

At work, always act in an environmentally responsible manner.

25.1 Disposal
Unusable or irreparable devices should always be disposed as per the &gile national
regulations on waste disposal (e.g. European waste code 16 02 14)

We would be pleased to be of assistance to you on the disposal of these desi
Contact your local SICK representative.

Information on the individual materials in the S3000 is given in chapter2l“Technical
specifications” on page 147.

25.2 Separation of materials

Only qualified safety personnel are allowed to separate materials!
Caution is required when dismantling devices. There is a risk of injuries.

Before you send the devices for appropriate recycling, it is necessaryseparate the
different materials in the S3000.

Separate the housing from the rest of the parts (in particular the cirttioards).
Send the separated parts for recycling as appropriate (see Tab. 1).

Components Disposal

Product
Housing Metal recycling (aluminium)
Motor bracket Metal recycling (zinc die-cast housing)
Front screen Plastic recycling

Circuit boards, cables, connectors and | Electronic recycling
electrical connecting pieces

Packaging
Cardboard, paper Paper/cardboard recycling
Polyethylene packaging Plastic recycling
14 © SICK AG - Industrial Safety Systems » Germany ¢ All righteserved 8009942/YY95/2016-02-10
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On safety Chapter2

2.6  Applicable directives and standards

The most important directives and standards, valid for the use of apklectronic protective
devices in Europe, are listed below. Further regulations may be of intpoce to you,
depending on the application. You can obtain further information of maoe-specific
standards from national institutions (e.g. DIN, BSI, AFNOR etc.§, @uthorities or your
trade association.

If you operate the machine or vehicle in a country outside the European Uniplease
contact the manufacturer of the system and the local authorities andtain information
on the regulations and standards applicable there.
Application and installation of protective devices
Machinery Directive, e.g.:

Safety of machinery — Basic concepts, general principles for dagiEN ISO 1200)

Industrial automation systems — Safety of integrated manufacturing gras — Basic
requirements (ISO 11161)

Safety of machinery — Electrical equipment of machines — Partenegal requirements
(EN 60204-1)

Safety of machinery — safety distances to prevent hazard zones begaghed by the
upper and lower limbs (EN ISO 1857)

Safety requirements for robots (EN ISO 2184)
Safety of industrial trucks. Driverless trucks and their systems (EN2ZE

Safety of machinery — The positioning of protective equipment in spof approach
speeds of parts of the human body (EN 1SO &85)

Safety of machinery — Principles for risk assessment (EN ISQ2%-1)

Safety of machinery — Safety-related parts of control systems + PaGeneral
principles for design (EN ISO 13849-1) as well as Part 2: Validati@N ISO 13849-2)

Safety of machines — electro-sensitive protective equipment — Paféneral
requirements (IEC 6496-1) as well as Part 3: Special requirements for AOPDDR
(IEC 61496-3)

Safety of machinery — Application of protective equipment to detdw presence of
persons (IEC/TS 6D46)

Foreign standards, for example:
Performance Criteria for Safeguarding (ANSI B11.19)
Machine tools for manufacturing systems/cells (ANSI B11.20)
Safety requirements for Industrial Robots and Robot Systems (ANSI/RIZ5.06)

Safety Standard for guided industrial vehicles and automated function$ named
industrial vehicles (ANSI B56.5)

To some extent these standards require the protective device to have theetgflevel
Control reliable. The S3000 safety laser scanner meets this requirement.

Please request our competence brochure “Guidelines Safe Machinery”this subject.
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Product description

This chapter provides information on the special features and propersi®f the S3000
safety laser scanner. It describes the construction and the opeitag principle of the
device, in particular the different operating modes.

3.1  Special features

190° scan area

increased dust and particle tolerance due to dazzle and particle algbms

sensor heads with scanning ranges up to 4 m, 5.5 m or 7 m (maximum proteetfield
radii)

various I/0O modules for different applications

simple replacement of the 1/0O module (in this way the functionality car leasily
enhanced)

configuration using PC or notebook with SICK Configuration & Diagnostidvéafe

configuration memory in the system plug. In case of device replacemethie existing
configuration is automatically transferred to the S3000 newly connedateln this way
downtimes can be significantly reduced.

dual field mode with field sets consisting of protective field and warninglfie
(optional simultaneous monitoring of two field sef%)

dual protective field mode with field sets consisting of two protece fields
(optional simultaneous monitoring of two field sets = 4 protective fud)

triple field mode with field sets consisting of one protective fielchd two warning fields
contour monitoring of a protective field

3 universal I/O connections

integrated external device monitoring (EDM)

integrated restart interlock/restart interlock delay for which thegrameters can be set

safe bus interface via enhanced function interface (EFI) for operation inystem with
other safety laser scanners, with products of the sens:Control praduroup or with a
Flexi Soft safety controller

compatibility mode for interoperability with safety laser scannecd an older generation
From S3000 Advanced
up to 4 field sets
protective field switching via static inputs or EFI
From S3000 Professional
up to 8 field sets
protective field switching via dynamic inputs using incremental encoders
velocity routing using a Flexi Soft safety controller
Extended features from S3000 Expert and Remoté’
up to 32 field sets (in dual field mode or dual protective field mode)
up to 21 field sets (in triple field mode)
Extended features from S3000 Expert
CMS function for the detection of reflectors as artificial landmarks

Y Option not available for variants with PROFINET interface.
2 From sensor head with firmwar& B02.41 and from 1/O module with serial number > 11240000.
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Fig. 1: Principle of operation,

time-of-flight measurement
by the S3000
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3.2 Function

The S3000 safety laser scanner operates correctly as a protective devicelyif the
following conditions are met:

The control of the machine, system or vehicle must be electrical.

It must be possible to transfer the dangerous machine, system or vehiclat& to a safe
state using the OSSDs on the S3000 at any time, i.e. before a person has reztithe
hazardous point or hazardous area.

Or:

It must be possible to transfer the dangerous state of the machine, thestgm or the
vehicle to a safe state at any time using the OSSDs on a safety conétotlonnected to
the S3000 or to a further safety laser scanner.

The S3000 must be mounted and configured such that it detects objects #sey enter
the hazardous area (see chapter 5 “Mounting” on page 66 and chapt® “Commission-
ing” on page 120).

The safety laser scanner’s optical path must always remain clear and it mllowed to
be covered by transparent objects such as protective windows, Plexdgllenses etc. The
safety laser scanner’s protective function can only be ensured if therdamination
measurement function is not bypassed by such measures.

3.21 Principle of operation

The S3000 is an optical sensor that scans its surroundings in two dimensiouasing
infrared laser beams. It is used to monitor hazardous areas on machinesvehicles.

S3000

Send pulse

__;______________________________ ____

Receive pulse

—
Send pulse [1\_

Receive pulst

Y

The S3000 works on the principle of time-of-flight measurement. It sendut very short
pulses of light (send pulses). At the same time an “electronic stopwatdh started. When
the light hits an object, it is reflected and received by the safegsler scanner (receive
pulses). From the time between sending and receptiont] the S3000 calculates its
distance to the object.

© SICK AG - Industrial Safety Systems « Gemany ¢ All rights reserved 17
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Fig 2: Principle of operation,
rotation of the S3000
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. 185°

- 180°

-5° .

00 %0

In the S3000 there is also a mirror rotating at constant speed that deflecthe light pulses
such that they cover an arc of 190°. In this way an object can be detectéu the protec-
tive field within 190°. The first beam of a scan starts at —5° relative tdhe back of the
scanner.

The S3000 sends its pulses of light with an angular resolution of 0.25° @.5° .Asa
result resolutions between 30 mm and 150 mm can be achieved .

Due to its active scanning principle, the S3000 does not require receig or reflectors.
This has the following advantages:

Your installation effort is lower.
You can easily adapt the monitored area to the hazardous area on a machine.
In comparison with contact sensors, electro-sensitive scanning is mawear-free.

3.2.2 Field set comprising of protective field and warning field(s)

Protective fields and warning fields form the so-called field set. Younceonfigure these
field sets with the aid of the CDS. The fields can be configured as aler, rectangular or of
arbitrary shape. If the area to be monitored changes, then you can @afigure the S3000
in software without additional mounting effort.

Depending on the I/0O module used (see section “I/O modules” on page 22) you can
define up to 32 different field sets and save these in the safety laser scaer. In this way
you can switch to a different field set in case of a change in the monitoring sitioa (see
section 3.2.3 “Monitoring cases” on page 20).
You can configure different field sets:

field sets consisting of one protective field and one warning field

field sets consisting of two protective fields

field sets consisting of one protective field and two warning fields
The protective field secures the hazardous area on a machine or vehicle. Aersas the
safety laser scanner detects an object in the protective field, the S30GWitches the

OSSDs to the off status and thus initiates the shutdown of the machine @o of the
vehicle.
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Fig 3: Triple field mode with
one protective field and two
warning fields

Note
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If two protective fields are configured, then the two cut-off paths miuse routed to inde-
pendent OSSD pairs on the Flexi Soft safety controller.

Protective fielc\

Warning field 17
Warning field 2

You can define the warning fields such that the safety laser scanner dets an object
before the actual hazardous area.

Warning field 1 can be used in particular for vehicle protection to deteat abject even
before the actual hazardous area and to slowly retard the movemerittbe vehicle or bring
it to a standstill. In this way the wear on the brakes on an AGV can beueed. Warning
field 2 can also be used to trigger a warning signal.

Awarning field is not allowed to be used for tasks related to personnel protection.

Contour monitoring

In addition to the protective field, the S3000 can also monitor a contoye.g. the floor in
vertical applications).
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Fig 4: Monitoring cases

Fig 5: Monitoring
possibilities with the S3000
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3.2.3 Monitoring cases

Depending on the I/O module used (see section “I/O modules” on page 22) up to Bfni-
toring cases can be defined and selected during operation using locahtt or dynamic
control inputs or via EFI. In this way process-dependent hazardowsaprotection or
velocity-dependent vehicle monitoring is possible for example.

Changing monitoring situatio

Profective field and . Protective field and
warning field of the warning field of the
inactive monitoring case 1 active monitoring case 2

Simultaneous monitoring

Depending on the field mode selected, on the S3000 either simultaneous mtaring of
two fields sets each with one protective field and one warning fieldu@ field mode) or
with two protective fields (dual protective field mode) is posséhlor a field set with one
protective field and two warning fields (triple field mode) can be moniéal.

Field se Simultaneous Field se Simultaneous
field set field set Warning field 2
Warning fielc 1

Warning fielc | Warning fielc Protective fielc|Protective fielc
Protective fielc|Protective fiel|  |Protective fielc|Protective fielc Protective fielc
Dual field mode Dual protective field mod Triple field mode

Using simultaneous monitoring, the S3000 can monitor two field sets simaifteously

(e.g. hazardous area on the left and hazardous area on the right).cbnjunction with a
Flexi Soft safety controller, which provides several pairs of OS89, two machines can be
protected independently of each other using only one S3000.
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Fig. 6: Simultaneous
monitoring

Fig. 7: Sensor head,
1/0 module and system plug
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If two field sets with dual protective fields are configured simuti@ously, four protective
fields can be monitored simultaneously. In this way up to four independdrazardous
areas can be monitored for safety purposes in conjunction with a FlexiftSsafety
controller.

Parallel monitoring situatiot

Active field set U Active simultaneous field se

3.3 S3000 variants

The S3000 variants are formed by three sensor heads and five /0O modules.

3.3.1 Device components

The S3000 safety laser scanner comprises three components:
the sensor head with the opto-electronic acquisition system
the 1/0 module which defines the functionality of the S3000

the system plug with the configuration memory (the system plug coims all electrical
connections with the exception of the configuration interface)

System plug
Sensor heac
I/0 module
© SICK AG - Industrial Safety Systems « Gemany ¢ All rights reserved 21
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Fig 8: Protective field ranges
of the sensor heads

Note

Fig 9: Available 1/0 module:
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Sensor heads

The sensor heads differ in the maximum scanning range and the resultingestf the
protective field.

(] f ()
Max. 4m Max. 5.5m Max. 7m
Short Range Medium Range Long Range

sensor head sensor head

sensor head

The protective field ranges are the maximum achievable radial distancesrr the safety
laser scanner. They are achieved in applications with a resolutioh7® mm and coarser. If
rectangular protective fields are configured, then the maximum prot@ce field range is
reached in the corners of the protective field.

I/O modules

Five 1/0 modules are available for the S3000. With the aid of these |/Codlules, the
S3000 covers the various applications.

Professiona

Remote

8009942/YY95/2016-02-10
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Tab 2: Functions of the
1/0 modules
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Standard

Functions

Advanced

Professional

Expert

Remote®

Object resolution [mm]

30/40/50/70

/150

Pairs of output signal switching devices (OSSDs 1

1

1

External device monitoring (EDM)

Universall/Os 3

Restart interlock/delay

Field sets consisting of protective field and
warning field (dual field mode) or of two 29
protective fields (dual protective field mode)

32

32%

Can be used for the simultaneous monitoring of
two areas. The areas can each be monitored with
one protective field and one warning field (dual
field mode) or with two protective fields (dual
protective field mode)? In this way it is possible
to monitor up to four protective fieldd"

Field sets consisting of one protective field and
two warning fields (triple field mode) with an 1
angular resolution of 0.5°

21

219

Field sets consisting of one protective field and
two warning fields (triple field mode) with an 1
angular resolution of 0.25°

10

10

Programmable monitoring cases in standalone
mode

32

Programmable monitoring cases in an EFI system 32

32

Static control inputs for monitoring case switching -

Static/dynamic control inputs for monitoring case
switching

EFI interface (safe SICK device communication)

Output of the measured data (surrounding
contour)

Extended CMS functions (reflector detection, filter
function for the measured values)

9 valid for I/0 modules with serial number > 11240000.

4)
5)

S3000 Remote is connected.

®  Function is available from firmware B02.43.

7

9 pairs with the aid of a Flexi Soft safety controller.

The second field set on the S3000 Standard can only be used as a sitaneous field set.
Maximum possible number of field sets — the actual number i®eteame as for the S3000 variant to which an

© SICK AG - Industrial Safety Systems « Gemany ¢ All rights reserved
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If two or four protective fields are monitored, then the cuaiff paths must be routed to independent OSSD
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3.3.3 Applications

Tab 3: Possible applications S3000 Standard:
for the S3000 variants

Protection of a robot insertion
station

S3000 Standard:
Access protection on a robot cell

S3000 Advanced:

Hazardous area protection on a
complex material processing
system

S3000 Professional and Remote
Velocity-dependent protection of
an automated guided vehicle
(AGV) with bi-directional travel

24 © SICK AG - Industrial Safety Systems » Germany ¢ All righteserved 8009942/YY95/2016-02-10
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S3000 Professional:
Protection of an automated
guided vehicle (AGV) with
protective fields for driving
around bends

S3000 Expert:

Protection of an automated
guided vehicle (AGV) with
protective fields for different
vehicle velocities

S3000 Professional/Expert:
Protection of an automated
guided vehicle (AGV) in the triple
field mode (with two warning
fields) in the direction of travel
and dual field mode in the
opposite direction

S3000 Standard/Advanced/
Professional/Expert, in
combination with a Flexi Soft
safety controller:

Protection of a tire press using
the dual protective field mode
with simultaneous monitoring of
four protective fields

© SICK AG - Industrial Safety Systems « Gemany ¢ All rights reserved
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S3000 Expert, S300 Advanced
in combination with a Flexi Soft
safety controller:
Velocity-dependent protection of
an automated guided vehicle
(AGV). An S3000 Expert meas-
ures the velocity and provides
the velocity information to the
other safety laser scanners via
EFI.

S3000 Expert:

Protection of an automated
guided vehicle (AGV) with output
of processed measured data (as
navigation aid, e.g. during
docking maneuvers)

Please note the additional functions of the S3000 1/0O module Expertijttvthis module
expanded applications are possible via the RS-422 interface for measdrdata. You will
find further details on this topic in the documentation “Telegram Listinga®dard” (part

no. 9090807).

Laser measuring systems (LMS) with specially adapted software atso available from

SICK AG for measuring tasks.

The CBROM “CDS & Manuals” contains additional documentation on the topics of
measured data output, filter functions, reflector detection and tegram structure (PDF

file in German and English).
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Fig 10: Status indicators on
the S3000

Note
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34 Status indicators

3.4.1 LEDs and 73egment display

The LEDs and the $egment display indicate the operational status of the S3000. They
are positioned on the front of the safety laser scanner. Above the LERDsre are symbols
that are used in the remainder of these operating instructions to desceltthe LEDs.

The symbols have the following meaning:

OSSDs in the OFF state (e.g. on object in the protective field, reseurssd, lock-out)
Warning field interrupted (object in the warning field or in one of the wiémg fields)
OSSDs in the ON state (no object in protective field)

Reset required

Front screen contaminated

7<segment display for the indication of the status and errors

You will find detailed information in section 11.3 “Error and status indicatiomm the
LEDs” on page 133 and in section 11.4 “Error and status indications on theségment
display” on page 135.
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Fig 11: S3000 Remote in
combination with a Flexi Soft
safety controller or another
S3000
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3.5 Interoperability

The S3000 safety laser scanner can be integrated in an EFI system. An &ltem can
comprise two safety laser scanners, a sens:Control device with one to tsafety laser
scanners or a Flexi Soft safety controller with up to four safety laseanners.

EFI system with Flei Soft EFI system with safety laser scanne

Addressing of the guest

If two safety laser scanners are operated on an EFI string, then one is tiost, the other
the guest. If only one safety laser scanner is operated on an EFI stritigen this device is
the host.

All devices involved can be unambiguously identified by the addressdanformation can
be distributed and retrieved using bit assignment (see also Technical Bgption “EFI —
Enhanced Function Interface”, SICK part no. 8012621).

In an EFI system with two safety laser scanners, set the address of one ofhe scanners
to guest!

WARNING To be able to unambiguously differentiate between the devices in an EFltsys, one
S3000 must be configured as the guest. For this purpose a jumper isr@d between the
connection terminals 7 (ERR) and 10 (A1) (see section 6.1.1 “Pin assigemts of the
I/O modules” on page 97).

The jumper always defines the guest device. This jumper is never allowededitied on
the host device.
When the S3000 is switched on in an EFI system, the following message ags briefly
on the 7segment display:
on the S3000 host
on the S3000 guest
28 © SICK AG - Industrial Safety Systems » Germany ¢ All righteserved 8009942/YY95/2016-02-10

Subject to change without notice



Operating instructions
S3000

Fig 12: EFI systems
comprising two safety laser
scanners

Fig. 13: EFI system witf
sens:Control device
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EFI
L] L]
Hosl Gues
EF
L] L]
Hosl Gues
EF
L]
Host
e
| LI LI
Hosl Gues!
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Fig 14: EFI system witt
Flexi Soft safety controller
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E Hosi Gues

Hosi Gues

The Flexi Soft safety controller provides two EFI strings; up to two afaser scanners
(S3000, S300, S300 Mini, also mixed) can be connected to each of theseisgs. It is
therefore possible to realize applications with up to four safetyslar scanners (see also
section 7.3.1).

Using the Flexi Soft safety controller it is possible to monitor twatective fields and two
warning fields simultaneously with one S3000 in dual field mode. In the alyprotective
field mode it is possible to monitor up to four protective fields simultaously. In an
application it is therefore possible to monitor up to eight protectiveefds and up to eight
warning fields or up to 16 protective fields simultaneously.

To connect two safety laser scanners to one of the EFI strings on a Flefi Safety con-
troller, wire them radially, as shown in Fig. 15.

Fig 15: EFI network

topologies
You will find details on the connection of safety laser scanners in sectio®b.B. “Protective
field switching with a Flexi Soft safety controller” on page 117.
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Due to the further development of the safety laser scanner, additionalrictions, e.g. triple
field technology, have been implemented in the device. As a result théelst devices are

not 100 % compatible with safety laser scanners already in use in the field.

To ensure compatibility, the S3000 safety laser scanners with firmreeK B02.41 and
serial number > 12210000 can be operated in compatibility mode. The folkéng tables

show which devices can form an EFI system.

Interoperability with safety laser scanners

= | § 8
o8 |lo8loB|lof|ocx = 2 7 w =3 | =8
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S3000 Standard X
S3000 Advanced X
S3000 Professional X
S3000 Remote % X K
S3000 Expert X
Tab. 4: Interoperability with safety laser scanners
= EFI system possible
X = EFI system not possible
Interoperability with safety laser scanners in compatibility mode
(see section 4.1 on page 33)
s | 3 2 g g |g 2 5
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™ ™ M S () = ™ ™ [92] [92] [92] [92] ™ ™ M S o™
N » (Hvalnal n 0 N N v (B Ol » 0 | ol n
S3000 Standard X X X
S3000 Advanced X X X
S3000 Professional X X X
S3000 Remote K X X | X
S3000 Expert X X X

Tab. 5: Interoperability with safety laser scanners in compatity mode

= EFI system possible
X = EFI system not possible
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3.5.3 Specific features with EFI systems

Input signals

In an EFI system, the input signals for monitoring case switching are agglto the inputs
on the host or to a safety controller. The guest is connected to the host &FI and re-
ceives from the host the input information for monitoring case swititty.

Monitoring case switching

In an EFI system, the host defines the number of possible monitoring casdsan S3000 is
configured as a guest with a higher level device (S3000 host, sens:Qohtevice), more
monitoring cases may therefore be available depending on the systeonfiguration.

The S3000 Advanced is used on an S3000 Professional as a guest. Eightmtoring
cases are configured for the S3000 Professional. On the S3000 Adwaed there are also
eight monitoring cases available in this situation.

Internal or external OSSDs

In an EFI system you define which output signal switching device (OSSDyitched when
there is an object in the protective field (see section 4.6 on page 46).

Restart interlock/delay

The effectiveness of a restart interlock/delay configured in the S3008 dependent on the
integration of the EFI status information from the S3000 in the logic tiie Flexi Soft safety
controller (see section 4.7 on page 48).

354 Interoperability with sens:Control devices
The S3000 safety laser scanner can be connected to the following sens:@ohdevices
and in this way integrated into the related bus systems.

PROFIsafe gateway UE4140-2210000

PROFIBUS gateway UE1140-2210000

Ethernet gateway UE1840-22H0000

CANopen gateway UE1940-2210000

PROFINET IO gateway UE4740-20H0000

© SICK AG - Industrial Safety Systems » Germany ¢ All righteserved 8009942/YY95/2016-02-10
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Configurable functions

4.1  Compatibility mode

To ensure compatibility, the S3000 safety laser scanners with firmvesk B02.41 can be
operated in compatibility mode.

Activate the compatibility mode in the device selection wizard in the CDS

Fig 16: Compatibility modk

Reasons why you must activate the compatibility mode or the compatibility mode is
activated automatically by the CDS:

You are using one of the following devices in an EFI system:
— S3000 Professional CMS
— S3000 with firmware < B02.41 and serial number < 12210000

— S3000 Standard, Advanced, Professional with an I/O module with sdria
number < 12210000

— S3000 Remote with I/O module with serial number < 11240000

— S300 Professional CMS

— S300 Expert CMS

— S300 with firmware < 02.10 and serial number < 12210000

— S300 with system plug serial number < 12210000

You configure an S3000 with firmware < B02.41 and serial number < 12210000.

You configure an S3000 Standard, Advanced, Professional with 1/O mézwith serial
number < 12210000.

You configure an S3000 Remote with I/O module with serial number < 11@@00.
You use an S3000 with a system plug in which a configuration is saved, ...

— that only supports the compatibility mode.

— that has been configured in the compatibility mode.

— that has been configured with a CDS version < 3.6.7.

You want to ensure newly configured devices can be replaced with old desice
You want to replace old devices with new.
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The table below shows the differences between the functions of the S3000 \aris in the
compatibility mode.

Tab 6: Functions of the
I/0 modules in compatibility
mode ch
° 5 &
E0 8|9 | o |
2 S Ko @ g
S 3 = < 3]
Functions ] < o Ll 14
Application diagnostic output, warning field
output and reset output instead of universal 1/0s
Field sets consisting of one protective field and
one warning field (dual field mode) or two 219 | 4 8 g | 8™
protective fields (dual protective field mode)
Programmable monitoring cases in standalone
d d 1 | 4 | 16 | 168 | -
mode
Programmable monitoring cases in an EFI system 1 4 16 16 16
Velocity routing using a Flexi Soft safety controller - - - - -
Notes The user interface of the CDS in compatibility mode corresponds to theeusiterface of
CDS version 3.6.6.
The related operating instructions delivered with the device are to be usex blder
devices (see 1.3 “Scope” on page 8).
Y valid for 1/0 modules with serial number > 11240000.
12 The second field set on the S3000 Standard can only be used asimultaneous field set.
¥ Maximum possible number of field sets — the actual number is trange as for the S3000 variant to which an
S3000 Remote is connected.
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Interoperability in an EFI system depending on the firmware version

S3000 Standard
S3000 Standard
S3000 Advanced
S3000 Advanced
Professional CMS

Firmware
Professional
Professional
S3000 Expert
S3000 Remote
S3000 Remote

S3000
S3000
S3000

Firmware

ZB02.35
ZB02.35
ZB02.35
ZB02.35
KB02.41
ZB02.35

S3000 Standard KB02.41
S3000 Advanced KB02.41
S3000 Professional | KB02.41
S3000 Expert KB02.41
S3000 Remote KB02.41

x| x| x| x| KB02.41
x| x| x| x| KB02.41
x| x| x| x| KB02.41
x| x| x| x| KB02.41

X | X | X[ X]| X

x
X
x
x

Tab. 7: Required compatibility mode with different firmware veesis of the S3000 in an EFI system with other S3000
= Compatibility mode required
X = Compatibility mode not requiretf’

T | T T 0
T = f5 3 S s |8 5
< < 2 2 7 @ 7 £ £ £
2 2 S S R R R o o] o

o S g 5 3 S o S 3 3 =3
< n %) < < o a a | [ i
E o o o o o o o on o o o
o o o o o o o o o o
= ™ 197} 1} I99) 1} I99) ®» = ™ ™ ™
o %) %) %)) %)) %)) %)) »n O %)) %)) %))
s s
. o o o o o o o o o o
Firmware -~ -~ -~ -~ -~ -~ 1 - -~ -~
§|8 g g /g|g|g|g|g|¢
< v < v X v v 2 v v

S3000 Standard KB02.41 X - X X X

S3000 Advanced KB02.41 X - X X X

S3000 Professional KB02.41 X — X X X

S3000 Expert KB02.41 X - X X X

S3000 Remote KB02.41 X - X X X

Tab. 8: Required compatibility mode with different firmwaressions of the S3000 in an EFI system with other safety laser scanners
= Compatibility mode required

X = Compatibility mode not requirebﬁ)

— = EFI system not possible

Note The S300 Mini does not support the compatibility mode. For EFI systewith the S300
Mini safety laser scanner, a device must be used that is not operated irethompatibility
mode.

) This variant supports exclusively the compatibility mode.

¥ Make sure that you have the latest S3000 1/O module (S3000 StanddrAdvanced, Professional with
I/0 module with serial number > 12210000, S3000 Remote with /O module withesial number
> 11240000).

8 Make sure that the serial number of the S300 system plug is > 12210000ral that the S3000 I/0O module is
current (S3000 Standard, Advanced, Professional with 1/O moeukith serial number > 12210000, S3000
Remote with 1/0 module with serial number > 11240000).
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4.2  System parameters

Aname can be assigned to the application configured as well as to the saféaser
scanner(s). The names are saved in the devices after the configurationrenisferred. The
name chosen may be, for example, the identifier for the vehicle, systentloe machine.

You enter the application name and the names of the safety laser scamseaised in the
CDS.

42.1 Application name

Enter a name for your application. You can enter a name with a maximum of 16
characters.

If you assign unique application names, you may “reserve” the devices ¢ertain duties.
A machine maintenance person comparing exchanged devices with the cgofiation data
saved in the CDS will be notified that the application name does not matéte may then
exchange these devices for those with the correct application name.

4272 Name of the scanner

Enter adevice name for each of the safety laser scanners in the system. You can enter
names with a maximum of 8 characters.

Use meaningful names, e.g. “front” and “rear” for vehicle monitoringgnique device
names make the subsequent configuration steps easier (for exampla allocating the
control inputs or the OSSDSs).

On a host/guest system with two safety laser scanners, the device namesshalways be
different.

4.2.3 User data

You can enter your name in the fielllame of the user. You can enter a name with a
maximum of 22 characters. This is then added to the configuration protw@and in the
diagnostics report.

4.2.4 Display direction of the 73egment display

The depiction of numbers on the $egment display can be rotated by 180° with the aid of
the CDS. This is useful, for example, when the S3000 must be rotated by 2&ving to
the specific assembly.

If you rotate the numbers of the $egment display, the point in the $egment display
goes out.
How to determine the display direction of the 73egment display:

Under73egment display, activate the Rotated by 180° option. After the configuration
draft has been transferred to the S3000, the numbers of the€egment display are
rotated by 180°.
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4.3  Application

With the help of the CDS you can configure the S3000 for the required ajggliion.
Depending on whether you select a stationary or a mobile applicatiofifferent confi-
guration options are available:

Mobile applications Stationary applications
Resolution
30 mm (hand detection with smaller 30 mm (hand detection with smaller
protective field size) protective field size)
40 mm (hand detection with larger 40 mm (hand detection with larger
protective field size) protective field size)
50 mm (leg detection with smaller 50 mm (leg detection with smaller
protective field size) protective field size)
70 mm (leg detection with larger 70 mm (leg detection with larger
protective field size)” protective field size)
150 mm (body detection)

Manipulation prevention

The safety laser scanner checks whether in any 90° segment all measured wed
correspond to the maximum distance value that can be measured.

If this is the case, the S3000 shuts down If this the case, the S3000 shuts down
after 2 hours and signals . after 5 seconds and signals

" In mobile applications a resolution of only 70 mm is required fard detection, as a coarser resolution is
adequate for the detection of a human leg due to the movement ofatvehicle.
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43.1 Resolution

The maximum protective field ranglé) depends on the configured resolution and the
angular resolution. The following table shows the configurable vatue

;I;:It()j rlz(a)r;g,\élsximum protective Maximum protective field range
At 0.5° angular resolution At 0.25° angular resolution
Short Range sensor head (60 ms basic response time) | (120 ms basic response time)
30 mm (hand detection) 1.90 m 2.80m
40 mm (hand detection) 2.60m 3.80m
50 mm (leg detection) 3.30m 4.00m
70 mm (leg detection) 4.00m 4.00m
150 mm (body detectionj” 4.00 m 4.00 m
Medium Range sensor head
30 mm (hand detection) 1.90 m 2.80m
40 mm (hand detection) 2.60m 3.80m
50 mm (leg detection) 3.30m 4.80m
70 mm (leg detection) 470 m 550 m
150 mm (body detectionj? 5.50 m 5.50 m
Long Range sensor head
30 mm (hand detection) 1.90 m 2.80m
40 mm (hand detection) 2.60m 3.80m
50 mm (leg detection) 3.30m 4.80m
70 mm (leg detection) 470 m 7.00 m
150 mm (body detectionj” 7.00 m 7.00m
Note The warning field can be configured to up to 49 m for all variants and restbns. The
detection capability within the warning field is dependent on the remissiof the objects
to be detected (see section 12.1 “Characteristics” on page 142).
4.3.2 Basic response time
The basic response time is dependent on the selected angular resolutionisit
60 ms basic response time at 0.5° angular resolution
120 ms basic response time at 0.25° angular resolution
Note You may need to add supplements to the basic response time due to mukighmpling
and data transmission over EFI (see section 12.2 “OSSD response timer"page 144).
'8 Radial distance to the safety laser scanner.
9 cannot be configured for mobile applications.
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4.3.3 Angular resolution and maximum protective field range

You can configure two angular resolutions:
At 0.5° angular resolution the basic response time is 60 ms.
At 0.25° angular resolution the basic response time is 120 ms.

The angular resolution has an influence on the maximum protective field rangnd the
basic response time (see section 4.3.1 “Resolution” on page 38 ané@&tion 4.3.2 “Basic
response time” on page 38).

The maximum protective field range of the S3000 must be sufficient to ethe cal-
culated protective field size including the necessary supplementséssection 5.1.1
“Protective field size” on page 68).

On the S3000 Expert and S3000 Remote the number of field sets that can be ¢ien
gured is dependent on the configured angular resolution (see section 4of page 51).

43.4 Field mode

Dual

If you select theDual option, you can configure field sets that comprise two fieldsne
protective field and one warning field.

If you selectDual, simultaneous monitoring (see section 4.10.5 “Simultaneous monitor-
ing” on page 63) is available. In this way two protective fields and twomwing fields can
be evaluated.

Dual protective fields

If you select theDual protective fields option, you can configure field sets that comprise
two protective fields. Here both fields are evaluated as safe fields.

If you selectDual protective fields, simultaneous monitoring (see section 4.10.5 “Simul-
taneous monitoring” on page 63) is available. In this way four protectifields can be
evaluated.

This function can only be used in conjunction with a Flexi Soft safety conéothat is
connected via EFI.

Triple

If you select theTriple option, you can configure field sets with three fields. These field
sets compriseone protective field and two warning fields.

On the S3000 Expert and S3000 Remote the number of field sets that can be ¢igured
is dependent on the selected field mode (see section 4.9 on page 51).
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4.35 Exchange of field results via EFI

Pay attention to the logical values for the protective field status in formation on transfer
to the Flexi Soft safety controller!

The status of an evaluated protective field is logical 1 if the protidee field is unoccupied.
The status is logical O if the protective field is infringed (see sectio2.5 “EFI status
information and control commands” on page 156). The statusf an unallocated protective
field is initially by default logical 1.

If you evaluate the status of the protective fields using a Flexi §dhen on theResolu-
tion/field mode tab first select theTransfer unallocated fields as infringed option.

If you have selected thedual protective fields field mode, then theTransfer unallocated
fields as infringed option is selected automatically.

4.4 Incremental encoder

The S3000 Professional and the S3000 Expert have two dual-channel dymia control
inputs using which the possible monitoring cases can be switched as a functidrtize
velocity.

For this purpose incremental encoders must be connected to the dynamantrol inputs.
Per incremental encoder, one 0°/90° output is required so that the diection of travel can
be determined.

If you want to use the inputs C and D as dynamic control inputs, select thdicate
velocity option.

44.1 Pulses per cm travel that are output by the incremental encoders

The result is dependent on the number of pulses the incremental encoder glips per
revolution, and on the ratio between the wheel on the vehicle and the frariiwheel on
which the incremental encoder is mounted.

Fig 17: Calculation of pulses
per cm travel

Friction wheel 3.5cm @

Forklift truck wheel

35cm
Distance covered by the @
AGV
@ >
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How to calculate the number of pulses per centimeter:
Example:
The wheel on a forklift truck has a diameter of 35 cm.

The friction wheel on which the incremental encoder is mounted has a wliater of
3.5cm.

The incremental encoder used supplies 1000 pulses per revolution.
Grcumference of the forklift truck wheel =d f =35 cm x[ =109.96 cm
One revolution of the forklift truck wheel corresponds to ten revoions of the friction
wheel and therefore 10,000 pulses from the incremental encoder.

For this information the number of pulses per centimeter of distance cened by the
vehicle is:

pulses/cm = 10,000 : 109.96 = 90.94

On configuring the incremental encoder in the CDS, you must therefore ernter rounded
value “91" in Pulses per centimeter in the CDS. The user software calculates from this
value the maximum velocity allowed.
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4.4.2 Tolerances allowed on the dynamic inputs

As a rule the same pulse frequency is present at the dynamic inputs wherehicle moves
in a straight line. On driving around bends or in case of wear e.g. of the iclgtis tires, the
values at the two inputs may, however, vary.

The velocities from the two incremental encoders may only differ from eachetby a
tolerance that can be configured. Deviations are allowed only focartain time window
(see fig. below) depending on the velocity.

The maximum percentage deviation between the two encoder velocities thahde
configured is 45%. During this process the higher of the two velocities (irrespectivie o
whether with positive or negative sign) is used as the reference for thisaadhtion as well
as the vehicle velocity.

Exceeding the tolerance is tolerated for a certain period of time. Then thetgm switches
to a safe state (lock-out). The period of time is dependent on the vehictdocity. Fig. 18
shows the deviations that are tolerated and for how long.

60s

£ 20s
Ei
i— |
04s
T
-30 -10 0 10 30

If the vehicle velocity is in the range between —10 cm/s and +10 cm/s, timethere is no
shut down, irrespective of how long the deviation between the incremeh&mcoders is
present.

If the vehicle velocity is between —30 and —10 cm/s or +10 and +30 cm/s, then &
maximum period of time for which a deviation is tolerated is 60 s.

If the vehicle velocity is in the rangg—30 cm/s or K+30 cm/s, then the maximum
period of time for which a deviation is tolerated is 20 s.

If the vehicle velocity is in the rangg—10 cm/s or K+10 cm/s, then different directions
of rotation on the incremental encoders are only tolerated for 0.4 s.

Note You can disable the tolerance ranges by switching to a monitoring case in wradimit
velocity is monitored (see section 4.10.2 “Monitoring case switching vialoeity
information” on page 60).
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Local static inputs
External static inputs via
EFI
Local dynamic inputs
Velocity information via
EFI
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45  Inputs

It is possible to switch between the monitoring cases of the S3000 duringe@mation. There
are various ways of achieving this switching:

8}

ENARNAARAAAL

T

T

7‘7? AAARAAS

static control inputs on the S3000 Advanced, Professional and Expert
— locally on the S3000
— externally via EFI (e.g. using a Flexi Soft safety controller)

dynamic control inputs for the connection of incremental encoders onetlts3000
Professional and Expert

— locally on the S3000
— externally via EFI (e.g. using another S3000)

static and dynamic control inputs for the connection of incremental enders on the
S3000 Expert and Remote

— externally via EFI (e.g. using another S3000)

Standalone operation
In standalone operation of an S3000 use the local inputs of the S3000.
The S3000 Advanced haswo dual-channel static control inputs.

The S3000 Professional and the S3000 Expert haveur dual-channel control inputs. Of
these four control inputs, two are static (A and B), the other two (C abyican be used as
both static control inputs and also dynamic control inputs.

Activate the inputs you want to use for monitoring case switching.

If you activate theUse velocity option, you can use velocity ranges for monitoring case
switching.

EFI system

If devices are connected together via EFI, the S3000 can receive conttommands from
other devices, e.g. a second S3000 or Flexi Soft safety controllerbTd43 on page 158
shows the possible control commands of the S3000.

In an EFI system you configure which device you want to use for obtaining theiinp
information.

If the S3000 is connected to a Flexi Soft safety controller, up todidual-channel control
inputs can be configured.
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45.1 Input delay

If the control device via which you switch the static control inputarnot switch within

10 ms (for 60 ms basic response time) or 20 ms (for 120 ms basic response tim@)the
related input condition (e.g. due to switch bounce times), you must configuan input
delay. For the input delay choose the time in which your defined contdelvice can switch
to a corresponding input condition.

Independent of the basic response time chosen for the S3000, you can ieese the input
delay in 30-ms steps (for 60 ms basic response time) or 60-ms steps (ford s basic
response time).

The following figures, based on experience, give input delays for variousthods of
switching:

Switching method Input delay required

Electronic switching using controller or 10 ms
complementary electronic outputs with
0 to 10 ms bounce time

Contact (relay) controls 30-150 ms

Control using independent sensors 130-480 ms

Also pay attention to the notes in section 5.6 “Time for monitoring case swiiicg” on
page 86.

45.2 Sampling for the static control inputs

If you are using static sampling, decide between complementary ooftn sampling
depending on the control features available. Depending on this set®n you can define
the switching criteria for the monitoring cases (see section 4.10. Monitoring case
switching via static input information” on page 58).

Complementary sampling

One control input comprises two connections. For correct switching ormoection must
be inverted in relation to the other.

The following table shows the levels that must be present at the connectiofor the
control input to define the logical input state 1 and 0 at the related crol input.

Tab 12: Level at the Al A2 Logical input state
connections for the control
inputs for complementary 1 0 0
samplin
pling 0 1 1
1 1 Error
0 0 Error
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1-of-n sampling

With 1-of-n sampling you use the single connections of the control input gair

Tab 13: Truth table for Al A2 B1 B2 Result (e.g. monitoring case no.)
1>fn sampling with two
input pairs 1 0 0 0 1

0 1 0 0 2

0 0 1 0 3

0 0 0 1 4

0 0 0 0 Error

1 1 0 0 Error

Notes All connections must be connected.
Only one connection is ever allowed to be 1.
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46 OSSDs

Inan EFI system you define in the CDS which output signal switching dey@@8SD) is
switched when there is an object in the protective field.

internal OSSDs
Defines that the protective field 1 and/or the simultaneous protectivéeld 2 switches
the internal OSSDs on S3000.

Route the cut-off signals from protective field 2 or simultaneous protective field 2 via
the EFI interface to the external OSSDs on a Flexi Soft safety controller

If you have selected théDual protective fields field mode, then protective field 2 and
the simultaneous protective field 2do not switch the OSSDs

You must therefore route the cut-off signals via the EFI interface teetaxternal OSSDs
on a Flexi Soft safety controller.

external OSSDs

The S3000 transmits the status of the field sets (protective field/warng fields) via EFI.

The OSSDs on another device connected via EFI have switched.

— Connected safety laser scanner: The OSSDs on the second safety laser senare
switched.

— Connected safety controller (e.g. Flexi Soft): The OSSDs on the gafentroller are
switched depending on its configuration.

— Connected network solution (e.g. safety remote I/O): The infornuatiis passed via the
network e.g. to an FPLC that must shutdown the dangerous state.

Do not use the OSSD bit for safety relevant functions!

If the local OSSDs on the S3000 are not used, the OSSD state is alwayedfarred as
active via EFI. In this case the OSSD bit in the Flexi Soft safety cdlerds not allowed to
be used for safety-related functions.

Use the status information from the protective fields instead!

The status of the protective fields is transmitted using EFI and can bentbined in the
Flexi Soft safety controller as required. The signal of the safety outpoh the Flexi Soft
safety controller is transferred, e.g., to a machine or vehicle control

Pay attention to the logical values for the protective field status i nformation on transfer
to the Flexi Soft safety controller!

The status of an evaluated protective field is logical 1 if the protide field is unoccupied.
The status is logical O if the protective field is infringed (see sectio2.5 “EFI status
information and control commands” on page 156). The status of a protiee field that is
not evaluated is initially by default logical 1.

If you evaluate the status of the protective fields using Flexi §ahen on the
Resolution/field mode tab first select theTransfer unallocated fields as infringed
option.In this way the status of protective fields that are not evalte is set to 0.
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4.6.1 External device monitoring (EDM)

The EDM checks if the contactors actually de-energize when the protectiegide is
tripped. If you activate external device monitoring, then the S3000 etks the contactors
after each interruption of the protective field and prior to the machine start. The EDM
can so identify if one of the contactors has welded, for instance. Iridtcase the external
device monitoring places the system in a safe operational state and th&8Ds are not
switched back to the ON state.

The table shows how the S3000 reacts if the external device monitoring detea
contactor malfunction:

Tab 14: Behavior of the Without internal restart | The system locks completely (lock-out).

S3000 on a contactor .

malfunction interlock The error message appears in the Zsegment display.
or

with restart delay
With restart interlock The S3000 switches its OSSDs to the OFF state.

The LED is illuminated.

The error message appears in the &segment display.

You can configure the external device monitoring in the CDS.

Notes You will find examples on the connection of the external device monitoringsaction 7.5
“Connection diagrams” on page 111.

If you do not use the external device monitoring function, leave this input c&nected
(see section 6.1.1 “Pin assignments of the I/O modules” on page 97).
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4.7 Restart

You can configure the restart behavior of the S3000 as follows:
without restart interlock
with restart delay
with restart interlock

You can configure the type of restart in the CDS.

It is imperative that you configure the S3000 with restart interlock if t he protective
field can be left to approach the hazardous point or if a person cannot ke detected at
every point in the hazardous area for the S3000!

During the assessment, pay attention to whether the protective fieldre be left in the
direction of the hazardous point, to areas that are unprotected due the mounting and
the unprotected near range of the S3000 (see section 5.4.4 “Methods of @renting
unprotected areas” on page 82).

Restart behavior on the integration of the S3000 into a Flexi Soft safety controller
The effectiveness of a restart interlock/delay configured in the S3008 dependent on the
integration of the EFI status information from the S3000 in the logic tiie Flexi Soft safety
controller:
The internal restart interlock/delay acts on the OSSD of the S300®the status infor-
mation on the OSSDs is used in the Flexi Soft safety controller, thhe testart inter-
lock/delay also acts on the Flexi Soft safety controller.
If the status information on the protective fields is used in the Flexi gafety controller,
the restart interlock/delay doesnot affect the Flexi Soft safety controller (see
section 12.5 “EFI status information and control commands” on page 15%8in this case
you must realize a restart interlock/delay in the Flexi Soft safety cooller.

Configuration of the S3000 without restart interlock

After the OSSDs on the S3000 have been switched to the OFF state due to gjecttin the
protective field, the OSSDs are re-enabled again immediately when there idorger an
object in the active protective field.

This configuration is only allowed ...
if an external restart interlock is realized on the machine controller

or
if the protective fieldcannot be left in the direction of the hazardous point and if people
can be detected by the at every point in the hazardous areaS3000!

Restart delay for mobile applications

In mobile applications you can configure a restart delay from 2 to 60 sewts on the
S3000. The OSSDs on the S3000 switch to the ON state if there is no olbjecthe protec-
tive field for the duration given.

This configuration is only allowed if the protective fietchnnot be left in the direction of the
hazardous point and if a person can be detecteat every point in the hazardous areaby
the S3000!
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Configuration of the S3000 with restart interlock

Oﬁﬁko O%O O%o

kO
F=O

Do not confuse the restart interlock with the starting interlock on theawhine. The starting
interlock prevents the machine starting after switching on. The restanterlock prevents
the machine starting again after an error or a protective field infriegnent.

The OSSDs on the S3000 switch to the OFF state to initiate a machineor vehicle stop
as soon as there is an object in the protective field . They do not switch to the ON state

, even if there is no longer an object in the protective field. The OSSDs omlitch to the
ON state if the operator operates the control switch for restart or s

Place the control switch for restart or reset outside the hazardous area in a place
where it can clearly be seen from the hazardous areal!

Place the control switch for restart or reset outside the hazardousear such that it cannot
be operated by a person in the hazardous area. Ensure that the person vdperates the
control switch has a full view of the hazardous area.

You will find examples on the connection of the internal restart interlo section 7.5
“Connection diagrams” on page 111.

If you do not use the internal restart interlock, leave the inputs disnnected (see
section 6.1.1 “Pin assignments of the 1/O modules” on page 97).
Reset

The reset function is often also called “preparation for restart”. Inélse operating instruc-
tions the termreset is used.

If you want to activate the restart interlock on the S3000 (internal) andsal a restart
interlock on the machine (external), then each restart interlock has own control switch.

After operating the control switch for the internal restart interd (with protective field
unoccupied) ...

the S3000 switches its OSSDs to the ON state.
the LED on the safety laser scanner illuminates green.

The external restart interlock prevents the machine from restartingfter resetting the
S3000 the operator must press the control switch to restart the machine atoller.

Ensure that the correct sequence is followed!

The controller must be realized such that the machine only restarfghie S3000 is first
reset and then the control switch for restarting the machine conttet is operated.
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4.8 Universal I/O connections

You are not allowed to use the universal I1/O connections for safety-relevant functions!

You are only allowed to use the universal I/O connections for signaliYgpu must never
use the signals for controlling the application or for safetylevant functions.

The S3000 has three universal I/O connections. You can configure thesee connec-
tions for one or more of the following functions (OR operator):

contamination warning
contamination error
reset required

error

protective field

protective field 2 (if theDual protective fields field mode and theSimultaneous field
evaluation function have been selected)

warning field
simultaneous protective field

simultaneous protective field 2 (if theDual protective fields field mode and the
Simultaneous field evaluation function have been selected)

simultaneous warning field or ¥ warning field (depending on the configured field mode)
protective field of a connected guest

protective field of a connected guest (if th®ual protective fields field mode and the
Simultaneous field evaluation function have been selected)

simultaneous protective field of a connected guest
warning field of a connected guest

simultaneous warning field or 2 warning field of a connected guest (depending on the
configured field mode)

The universal I/O connections are configured in the CDS in thaiversal I/O area. Fig. 21
shows a configuration example.

Note If you operate the S3000 in the compatibility mode, then the connectis on the univer-
sal I/O are used as application diagnostic output, warning field output atagplication
diagnostic output for reset required.
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48.1 Application diagnostic output in the compatibility mode
The S3000 variants have a configurable application diagnostic output inet compatibility
mode. For the application diagnostic output you configure in the CDS ...

whether it is deactivated.

whether a signal is only output when the front screen is contaminated.

whether a signal is only output on errors.

whether a signal is output both for front screen contamination and on erso

4.9 Field sets

The number of field sets that can be configured is dependent on the safédger scanner
variant.

On the S3000 Expert and S3000 Remote the number of field sets that can be ¢igured
is also dependent on the field mode selected (dual field mode/dual prottiee field mode/

triple field mode) and the angular resolution configured. The followitable shows the
number of field sets per variant and application:

Standard | Advanced | Professional | Expert | Remote

Dual field mode/dual protective field mode

Configured angular resolution 0.5°

1 | 4 | 8 | 32 | 32
Configured angular resolution 0.25°
1 | 4 | 8 | 16 | 16

Triple field mode

Configured angular resolution 0.5°

1 | 4 | 8 | 21 | 21
Configured angular resolution 0.25°

1 | 4 | 8 | 10 | 10
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49.1 Configuring the protective field and warning field

With the aid of the CDS you can configure the field set, which comprigegrotective
field and depending on the selected field mode one or two warning fields (see
section 4.3.4 “Field mode” on page 39). During this process you configutee shape
and size of the protective and warning fields. You can realize any fieléph required.

The area to be monitored is scanned radially by the S3000. The S3000 canisee
through objects during this process. The area behind objects thakdn the area to be
monitored (pillars, grilles, etc.) can thus not be monitored.

Protective fields and warning field can cover up an angle of up to 190° anave different
radial scanning ranges depending on the sensor head and the resolution dgofed (see
section 4.3.1 “Resolution” on page 38).

Check the protective fields configured!
Prior to commissioning the machine or vehicle, check the configtiom of the protective

WARNING fields. Please observe the notes in chapter 9 “Commissioning” on ma$20 and in the
checklist on page 168.
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Note If the protective field or the warning fields stretch as far as a wall or another object
(pillar, neighboring machine, shelf), there should be a distance B0 mm between the
protective field or warning field and the object to prevent false triggering.

Fig. 23: Configuring
protective field and warning /
field /
Q, ) ;
\ ///;
7
Secure unprotected areas!
If it is possible to access a narrow strip between the protective fishnd a wall or another
WARNING object, you must protect this strip using additional measures (e.g. fenoefloor protec-
tion).
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49.2 Protective field or warning field suggested by the safety laser scanner

The CDS can suggest the protective field or warning field in the field set edithe safety
laser scanner scans the visible surrounding contour several timesoFRr the data obtained
the CDS suggests the contour and size of the field. The following figunews an example
for the reading of a protective field:

Fig 24: Readingthe

protective field /
/
/
f / .
\ -1k
- 1V
ad I /
/
/
/

In those places at which the surrounding contour is smaller than the mimmum protective
field range (e.g. at ), the protective field corresponds to the surrounding contour.

Note The measuring error tolerances for the S3000 are automatically suatted from the
protective field size. As a result the protective field is slightly site than the surface
covered

In those places where the surrounding contour is larger than the protve field range
the protective field corresponds to the possible scanning range.

fﬁ Check the protective field suggested!
The protective field suggested by the CDS is not a replacement for the caltalaof the

WARNING minimum distance. Calculate the minimum distance and check the effectiversesf the
protective fields prior to commissioning the application!

Pay attention to the descriptions in chapter 5 “Mounting” on page 66, émotes in chap-
ter 9 “Commissioning” on page 120 and the checklist on page 168.
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Fig. 25: Schematic diagram
of contour as reference
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A\

Configurable functions Chapter4

49.3 Using the contour as a reference

In addition to the protective field, the S3000 can also monitor a conto(e.g. the floor in

vertical applications or the wall in horizontal applications).

@
®

For contour monitoring you define a contour segment. The contour segment comprises a
positive and a negative tolerance band.

The OSSDs on the S3000 switch to the OFF state if ...

there is an object in the protective field.

the surrounding contour changes by more than the tolerance band in thentour
segment (e.g. by opening a door or by changing the position of the S30Q00)

You can define any number of contour segments.
The contour segments must not be narrower than the configured resadut.

At the points where a contour has been configured as a reference you cannefide
warning fields. If, for example, you use the floor as a reference for asserotection, you
cannot configure a warning field there. However, you can, e.g., configarearning field
to the left and right of the contour segment to control a warning sighnen approach from
the side.

Pay attention to the restricted field evaluation in the dual protectiv e field mode!
If the Dual protective fields field mode is activated, then in the areas in which a contour

WARNING configured as reference, there is no field evaluation of warning fields gmotective fields.

8009942/YY95/2016-02-10
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You define the contour as a reference in the CDS field set editor.
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Vertical operation

In vertical operation (for access protection and hazardous pointgpection) according to
IEC 61496 <8 you must always configure the protective fields used with the contour as
reference function. In addition the total response time of the S3000 is hallowed to
exceed 90 ms.

Fig 26: Contour as reference
vertical operation
Protective field
Contours of the machine
opening
Contour segment U
©)
® ®
Recommendation Use lateral, vertical boundaries of the opening (e.g. door frame) ane tifoor as reference.
If in this case the position of the S3000 is changed in one or more planebgtdistance to
the reference changes and the S3000 switches its OSSDs to the OFF state.
© SICK AG - Industrial Safety Systems » Germany ¢ All righteserved 8009942/YY95/2016-02-10
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4.10 Monitoring cases

The S3000 supports a configuration with multiple monitoring cases. By suliing the
monitoring case you can switch to different monitoring conditions in the caseaothange
to the monitoring situation.

Ensure for each monitoring case that the minimum distance to the hazardousarea is
maintained!

WARNING See chapter 5 “Mounting” on page 66.

The number of monitoring cases that can be configured is dependent on theiant and
on the control. The following table shows the number of monitoringsess:

;%?li%c?r:ingucrgggg cp)err variant Standard | Advanced | Professional | Expert | Remote
and application Applications with local static control inputs on the S3000
1 | 4 | 16 | 16 | -
Applications with static control inputs via EFI (e.g. on a Flexi Soft)
32 | 32 | 32 | 32 | 32
Applications with local dynamic control inputs on the S3000
- [ - [ = [ = ] -
Applications with dynamic control inputs via EFI
32 | 32 | 32 | 32 | 32

You can configure the monitoring cases in the CDS.
Each monitoring case includes ...

the input conditions, the so-called control signals, that controléhactivation of the
monitoring case.

a field set, comprising of protective field and warning field or fields.
if necessary, a simultaneous field set.
if necessary, a unique follow-on case or two alternative follow-orsea.
the multiple sampling for the field set.
the multiple sampling for the simultaneous field set.

Monitoring cases can be switched with the following input information:
static information
velocity information
a combination of both
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4.10.1 Monitoring case switching via static input information

For monitoring case switching via static input information, configure foaeh monitoring
case the input combination to be used to switch to the monitoring case.

When switching the monitoring cases using static control inputs, please note the
following points:

Ensure that the control for the monitoring case switching has the reqeil level of safety.

Ensure that the circuit for the control inputs is suitable for the ambiegbnditions to be
expected so that systematic and design-related effects and resultiegrors on the
switching of the monitoring cases can be excluded.

Ensure that the control — using static control inputs — provides shiitg between the
monitoring cases in the correct time frame. Note that at the time of the gahing there
may be a person in the protective field. Only by means of switchinghe correct time

frame (i.e. before the hazard occurs at this point for the person) is peotion provided
(see section 5.6 “Time for monitoring case switching” on page 86).

Static complementary sampling

Using the two control input pairs on the S3000 Advanced 2 4 monitoring cases can be
switched, using the four control input pairs on the S3000 Professionahd Expert Z2=16
monitoring cases can be switched.

Using external inputs (e.g. those of a Flexi Soft safety contrglleee section 4.5 “Inputs”
on page 43), 2=32 monitoring cases can be switched via maximally five control input
pairs.

A B C D E E.g. case
0 0 0 0 0 1
1 0 0 0 0 2
0 1 0 0 0 3
1 1 0 0 0 4
0 0 1 0 0 5
1 0 1 1 0 6
0 1 1 0 0 7
1 1 1 0 0 8
0 1 1 1 15
16
0 0 0 0 17
0 1 1 1 1 31
1 1 1 1 32
Note Undefined input information will result in the S3000 switching the OSSDstte OFF state
or signalingProtective field infringed via EFI.
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With 1-of-n sampling you use the single connections of the control input gailn this way
the S3000 Advanced provides four and the S3000 Professional/Expert Bignput connec-

tions.

Using external inputs (e.g. those of a Flexi Soft safety contrglleee section 4.5 “Inputs”

on page 43) maximally ten input connections can be used.
All connections must be connected!

One connection must be 1!

Only one connection is ever allowed to be 1!

>
[
>
N
w
[
o8]
N
0O
-

Q
N

O
g

O
N

m
I

m
N

E.g. case

Ol N|O|O| | W|N|PF

=
o

Error

ROl O|O|OC|O|O|L,|O|O|O| O

oO|lOo|O0O|O0O|OC|O|FPL,|OC|O|O|O| O

|0 0| 0| OC|(FR,|O|OC|O|O|O| O

Error

O|Oo|Fr,|OC|OC|O|OO|OC|OC|O|O| O P
oO|lOo|(Fr,|OC|OC|O|O|]OC|OC|O|O|FL,|O
oO|lo|oOo|Oo|O|O|O|OC|OC|O| | O| O
O|lFr|O|OC|OC|O|O|OC|O|FL,|O|O| O

0

0

0

o|lo|o|o|Oo|r,|O|]OC|OC|O|O|O| O

oO|lOo|O0O|OC|FR,|O|O0O|]OC|OC|O|O|OC| O

oO|lo|O|r|O|O|O|OC|O|O|O|O| O

Error

And all other combinations

Error
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4.10.2  Monitoring case switching via velocity information

When switching the monitoring cases using dynamic control inputs, please note the
following points:

Ensure that the control — using dynamic control inputs (incrementateder inputs) —
provides switching between the monitoring cases in the correct time fine. Note that at
the time of the switching there may be a person in the protective fieldn§ by means of
switching in the correct time frame (i.e. before the hazard occurs atgtpoint for the
person) is protection provided (see section 5.6 “Time for monitoring @switching” on
page 86).

Ensure that only one safety laser scanner is connected to an incrementaceder.

Two incremental encoders are necessary to detect a possible fault in oneceder.

It is imperative you lay the connecting cables to the incremental ermt®rs separately.

Prerequisites
For dynamic sampling using incremental encoders, configure ...
the Use velocity option (see section 4.5 “Inputs” on page 43).
for each monitoring case the velocity range for switching to the maming case.

Example:
Monitoring case 1 (standstill) -10 ... +10 cm/s
Monitoring case 2 (forward movement 1) 11... 50 cm/s
Monitoring case 3 (forward movement 2) 51 ... 100 cm/s
Monitoring case 4 (forward movement 3) 101 ... 200 cm/s

During the configuration of the monitoring cases in the CDS, you must coakipossible or
allowed velocities of the vehicle. An undefined velocity will result in the switching ofth
OSSDs to the OFF state (useful e.g. for safe maximum velocity momigpdn vehicles).

Disabling tolerance ranges, monitor speed thresholds

Modern applications for autonomous vehicles require additional configation features for
driving around tight bends. The S3000 offers the following additionairfctions:

The tolerance ranges shown in Fig. 18 can be disabled if the vehicleagdtrive around
tight bends and as a result the standard tolerances will result in unintentiohshut
downs.

On theCasesCDS tab choose thé/onitor speed thresholds function.
If a defined threshold is exceeded, the safety laser scanner shuts dawfelocity differen-

ces larger than 43%%are tolerated for 60 seconds. Only if the threshold is exceeded does a
shut down occur.

The information on the minimum and maximum velocity is determined for the¢ishold

and in this case is not used for the velocity-dependent monitoring casetigation.
Warning — The redundant velocity monitoring by the safety laser scaris@eactivated
for max. 60 seconds. Ensure the safety requirements for the applicatiare met.

For safety reasons the 60 seconds criterion must never be exceeded. The sataser
scanner then switches its OSSDs to the OFF state, i.e. tight bends areallatwed to last
more than 60 seconds.
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4.10.3  Velocity routing via EFI

If several safety laser scanners are connected to a Flexi Soft safetyioller, then a
velocity routing can be configured. In this way the velocity informatidrat is determined
by an S3000 Professional or Expert with the aid of incremental encadas distributed to
all safety laser scanners.

Note  The velocity routing is not available in the compatibility mode.

Fig 27: Example for velocity
routing on an AGV
S3000 Expert on EFI1.1
Incremental encoder
S300 on EFI2.2
Flexi Soft
S300 on EFI1.2
S3000 on EFI2.1

Incremental encoders are connected to the S3000 Expert on EFI1.1 . These generate
the necessary velocity signals. The signals are distributed by the Faft safety controller

to all four safety laser scanners ( and aswellas and )and are available on all
four safety laser scanners for monitoring case switching.

Fig 28: Connection diagram
for velocity routing
S3000 Expert on EFI1.1
Incremental encoder
S300 on EFI2.2
Flexi Soft
S300 on EFI1.2
S3000 on EFI2.1
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How to configure a velocity routing in the Flexi Soft Designer:

Configure the velocity routing in the Flexi Soft Designer for instance aghie following
figure.

Input signals from the Output signals to all
S3000 Expert with safety laser scanners
incremental encoders

EFI string 1 (safety
laser scanner on
EFI1.1 and
EFI1.2 )
12 + 1 bit pattern
duplicated and placed
on the n:n function
blocks EFI1.1

EFI string 2 (safety
laser scanner on
EFI2.1 and
EFI2.2 )

The velocity signals of the S3000 Expert are broken down into a 12 + it jpattern, 12 ve-
locity bits and one bit for validation. These signals are available as uintsignals, are dupli-
cated and placedtwice on the n:n function blocks (0 and 1 as well as 2 and 3).

The outputs of the function blocks are placed on EFI string 1 or onl Biing 2. As a result
they are available to all four safety laser scanners.

The “Speed valid” status information is relevant for safety!
Ensure that theSpeed validinput signal is connected to theSpeed valid output signal.

How to configure the safety laser scanners in the CDS:

On thelncremental encoder tab for the S3000 Expert to which the incremental encod-
ers are connected, select theéndicate velocity option.

All safety laser scanners, also the sending devices, must use these vélpsignals via EFI.

For this reason activateon all safety laser scanners on thénputs tab the optionUse
Flexi Soft CPU1

Then, selecton all safety laser scanners on thénputs tab the Use velocity option.

4.10.4  Multiple sampling

If multiple sampling is set, an object must be scanned several times beé¢ the S3000
switches its OSSDs to the OFF state. In this way you can reduce tlobability that
insects, welding sparks or other particles result in the shutdown ofdlsystem.

If a multiple sampling of 3 is configured, for instance, an object must be @eted in the
protective field three times in succession before the S3000 switcheheé OSSDs to the OFF
state.

The total response time is increased by the multiple sampling!

With a multiple sampling greter than 2, note that you must add a supplement to the bas
response time (see section 12.2 “OSSD response times” on page 144)!
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On the S3000, a multiple sampling of 2 is the minimum setting. You can settmultiple
sampling up to 16 with the aid of the CDS. The supplement to the basic respe time
resulting from your setting is displayed in the CDS.

Recommended multiple sampling

Application Basic response time 60 ms Basic response time 120 ms
Stationary under clean 2 times 2 times

ambient conditions

Vertical applications 3 times —

Mobile 4 times 4 times
Stationary under dusty 8 times 8 times

ambient conditions

Using multiple sampling you can increase the availability of assgm.
You can configure the multiple sampling in the CDS. You can set individualtipld sam-

pling both for the field set defined and for the simultaneous field set in ea monitoring
case.

4.10.5 Simultaneous monitoring

On the S3000, simultaneous monitoring can only be configured in the dual fieldde or
in the dual protective field mode (see Fig. 5 on page 20).
Using simultaneous monitoring, the S3000 can monitor two field sets simaifteously (e.g.
hazardous area on the left and hazardous area on the right) within a mamibg case.
For this purpose choose on th&esolution/field mode tab (see section 4.3.4 “Field
mode” on page 39) either theDual or Dual protective fields field mode.
Then, on theResolution/field mode tab select theSimultaneous field evaluation
option.
If you evaluate the status of the protective fields using Flexi §a¢hen on theResolu-
tion/field mode tab first select theTransfer unallocated fields as infringed option.

If you have selected théDual protective fields field mode, then theTransfer unallo-
cated fields as infringed option is selected automatically.

Then choose on theCasestab a further field set as a simultaneous field set within the
related monitoring case.

On a system with one S3000 the first protective field in both field set£is on the internal
OSSDs in the S3000. In a system with several devices connected via Hid,koth field
sets can act on different OSSDs (see section 4.6 on page 46).

You configure a monitoring case with simultaneous field set in the CDS.
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4.10.6  Checking of the monitoring case switching

To check the switching between monitoring cases, configure a series ofmtoring cases.
Here you can define either an arbitrary sequence, a unique sequence, oo alternative
sequences.
Arbitrary sequence: It is allowed to switch from one monitoringseato any other defined
monitoring case.
Unique sequence: It is only allowed to switch from a monitoring caseanother specifi-
cally defined monitoring case.
Alternative sequence: It is allowed to switch from a monitoring caseone of two specifi-
cally defined monitoring cases.
Use the monitoring of the monitoring case switching as an additional check auycon-
trol. For example, in this way deviations of a vehicle from a corridoraosystem from the
stipulated production process can be detected.

Arbitrary sequence Unique sequence Alternative sequence

P U SN
¢

You can configure the sequence of monitoring cases in the CDS.

4.10.7 Park/stand-by mode

If, in mobile applications, vehicles are not moved for a time (e.gr battery charging), the
OSSDs can be switched to the OFF state and the laser on the S3000 can bedweil off.
In this way the power consumption of the device is reduced.

In this way you also prevent the safety laser scanners from dazzling eather and enter-
ing an error condition.

The function can be realized with the aid of the park mode or the stang-mode

If, in an EFI system, you only use the OSSDs on one safety laser scanmanifton OSSDs),
then the OSSDs on this safety laser scanner will switch to the OFF statesaon as either
of the two safety laser scanners is switched to the park/stand-by medif, on the other
hand, you use the OSSDs on both safety laser scanners (separate OS3bsi) only the
OSSDs on the safety laser scanner that is switched to park/stand-by neadill switch to
the OFF state.
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Park mode

To switch to the park mode, configure a monitoring case for which therpanode is
defined in the CDS.

The S3000 needs the response time resulting from the configuration to sefitfrom the
park mode to another monitoring case.
Stand-by mode via EFI

The S3000 can be switched to the stand-by mode via EFI (see section5LZEFI status
information and control commands” on page 156). You will need an exterrsafety
controller (e.g. Flexi Soft).

The stand-by mode is not available in compatibility mode.
Amonitoring case is not occupied by the stand-by mode.

4.11 Measured data output

For the measured data output configure thbaud rate of the interface.

You configure whether the&ilent time is set automatically to 5000 ms or you configure an
individual shorterSilent time between 60 and 4980 ms. The silent time defines the time,
after sending the silent byte, for which the continuous output of data de interrupted to
make it possible to access to the interface. In the default delivery $ts, the silent time is
set to 5000 ms.

With the aid of theSend modeoption you can configure whether the measured data out-
put is to be triggered as a&ontinuous data output or Data output only on request

You will find further details on this topic in the documentation “Telegram tirgy Standard”
(part no. 9090807).
CMS functionality on the S3000 Expert

On the S3000 Expert you can configure further parameters, in additito those described
above, for the CMS functionality.

With the aid of theSend modeoption you can configure whether the measured data out-
put is to be triggered as a&ontinuous data output, Data output only on requestor by an
Internal event.

If you have selectednternal event, then you must define this event.
With Continuous data output you must select which data are to be output.

If you also activateMeasured data output, then you can select whether the measured
data are to be output together with the 1/O data imne telegram or intwo separate
telegrams.

For the measured data output you define one to four segments (which areidefl by start
and end angles).

You will find further details on this topic in the documentation “Telegram tilgy CMS”
(part no. 9090806).
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This chapter describes the preparation and completion of the moungrof the S3000
safety laser scanner.

Mounting requires four steps:

definition of the application and the necessary mounting location fthe safety laser
scanner

calculation of the protective field sizes and minimum distances (see EB 13855)

You can enter the calculated protective field sizes with the aid of the £0Dr leave the
S3000 to suggest the protective fields. In the latter case check wheththe suggested
sizes correspond to those calculated. Thus in any circumstance you mudtcoéate the
protective field size.

definition of the switching point between monitoring cases
mounting the safety laser scanner with or without mounting kits

No protective function without sufficient minimum distance!
Only if you configure the protective field such that there is an adegeaninimum distance

WARNING to the hazardous area, is protection by the S3000 ensured.

Notes

Mount the S3000 in a dry place and protect the device from dirt and dage.

Avoid strong electrical fields. These can, e.g., be produced by welding cabileduction
cables in the immediate vicinity and also by mobile telephones opeedtnearby.

Ensure that there are no obstacles in the area to be monitored in the field\oéw of the
S3000 that could cause interference or shadowing. Such shadowed areeannot be
monitored by the S3000. If there are unavoidable shadowed areas, checkether there
is a risk. Take additional safety precautions as necessary.

Keep the area to be monitored free of smoke, fog, steam or other forms of mnpurities.
Otherwise the function of the S3000 may be impaired and incorrect switolgimay
occur.

Avoid placing highly reflective objects in the scan plane of the S30bxamples:
Retroreflectors can affect the measurement results of the S3000. Refléat objects can
blank part of the area to be monitored.

Mount the S3000 such that it is not dazzled by incident sunlight. Do not padsit stro-
boscopic and fluorescent lights directly in the scan plane as these mdfeat the S3000
in specific circumstances.

Mark the protective field on the floor, if appropriate for the applicath (see IEC 6496,
part 1, chapter 7).

The following steps are necessary after mounting:
completing the electrical connections (chapter 6 “Electrical instation”)
configuration of the protective field (chapter 8 “Configuration”)
commissioning and checking of the installation (chapter 9 “Commissioning”
checking the function and safe shutdown (section 9.2 “Test notes”)
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Fig. 31: Horizontally mounted
stationary application

Note
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5.1  Stationary application in horizontal operation

This type of protective device is suitable for machines and systeron which, e.g. a
hazardous area is not completely enclosed by a guard.

For a horizontally mounted stationary application determine ...
the protective field size to observe the necessary minimum distance.
the height of the scan plane.
the restart behavior.
measures to protect areas not covered by the S3000.

Once you have defined the protective field size, mark the boundaries of thetective field
on the floor. In this way you will make the protective field boundles visible for the opera-
tor and ease subsequent testing of the protective function.
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511 Protective field size

The protective field must be so configured that a minimum distance (S) tethazardous
area is maintained. This safety distance ensures that the hazardous poaan only be
reached after the dangerous state of the machine has been completelypped.

If you define several monitoring cases with different protectivielids, you must calculate
the protective field sizes for all protective fields used.

You can operate the S3000 in stationary horizontal operation with 50mor with 70 mm
resolution. For each resolution you can choose between 60 ms and 120 nesponse
time. The maximum protective field range results from the resolution atite response
time” of the S3000

If you choose a 50 mm resolution, the maximum protective field rangeless than for a
70 mm resolution, however you can mount the S3000 as low as required.

If you choose a 70 mm resolution, you can configure the largest pratie field range,
but you must position the scan plane of the S3000 at 300 mm.

Ensure that a human leg can be detected in horizontal stationary applcations with
70 mm resolution!

Mount the scan planes for horizontal stationary applications with 70mresolution at a
height of at least 300 mm (see “Height of the scan plane at 70 mm resdlan” on
page 72).

Due to the choice of two resolutions and two response times, it may be eesary to
repeatedly calculate the protective field size (iterative calculatihn

Perform your protective field calculation initially based on a rdstion of 50 mm and a
basic response time of 60 ms.

If the calculated protective field is larger than the maximum proteeé field range at
50 mm resolution, calculate it again using the same resolution and the highesponse
time.

If the protective field calculated is larger than the maximum protéee field range
achievable, then re-calculate the protective field with the coarse¥solution.

The minimum distance S depends on:
approach speed of the body or parts of the body

stopping/run-down time of the machine or system (the stopping/run-dovtime is shown
in the machine documentation or must be determined by taking a measuremgnt

response time of the S3000

supplements for general measurement errors and any measurement erroedated to
reflection

supplement for prevention of reaching over
height of the scan plane
possibly the time for switching between the monitoring cases

%) Radial distance to the safety laser scanner.
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How to calculate the minimum distance S (see EN ISO 1855):

First, calculate S using the following formula:

S =Kx(M+T))+ZL+Zr+C

Where ...

K = Approach speed (1600 mm/s, defined in EN ISO B55)

Tw = Stopping/run-down time of the machine or system

Ts = Response time of the S3000 and the downstream controller
Z; = General safety supplement = 100 mm

Zr = Supplement for measurement error related to reflection

C = Supplement for prevention of reaching over

Response time Ts of the S3000
The response time Jof the S3000 depends on ...

the resolution used.
the multiple sampling set.
the transmission speed to external OSSDs over EFI.

See section 12.2 “OSSD response times” on page 144.

Supplement Z; for measurement errors caused by reflection

© SICK AG - Industrial Safety Systems « Gemany ¢ All rights reserved
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Avoid mounting retroreflectors at a distance of less than one meter from the boundary
of the protective field!

With retroreflectors positioned at a distance of less than 1 m frométboundary of the
protective field a supplement, g of 200 mm must be added to the protective field.
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Supplement C for protection against reaching over

With a protective field installed horizontally, there is a riskahpeople may reach over the
protective field and in this way reach the hazardous area before the S3000uth down
the dangerous state. For this reason the calculation of the minimum dastce must take
into account a supplement to prevent persons from finding themselves in azardous
situation by reaching over (see EN ISO 887, table 1) before the S3000 triggers.

Fig 32: Danger of reaching
over (mm)

%_“ - “% Hp= T?S

C=1200

=850

The necessary supplement for the minimum distance is dependent on the Haigf the
scan plane for the protective field. At low heights the supplement is larger than at
greater heights

Prevent the possibility of crawling beneath the protective device if you mount it higher
than 300 mm!

WARNING Prevent personnel from being able to crawl beneath the protective field imgans of
appropriate mounting of the S3000. If you mount the protective de@digher than
300 mm, you must prevent crawling beneath by means of additional measuréor
applications that are accessible to the public, the mounting height maged to be
reduced to 200 mm (on this subject see the appropriate regulations).

70 © SICK AG - Industrial Safety Systems » Germany ¢ All righteserved 8009942/YY95/2016-02-10

Subject to change without notice



Operating instructions
S3000

Note

Fig 33: Mounting variations
for the scan plane

Tab 20: Advantages anc

disadvantages of mounting

variations

Hp = Detection height

Hs = Scanner mounting
height
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How to calculate the supplement C:

Chapter5

If there is enough empty space in front of your machine or system, use T2Gm for the

supplement C.

If the minimum distance is to be kept as small as possible, calculate C mgithe

following formula:
C =1200 mm — (0.4 x Hp)

Here H, is the height at which the protective field is mounted.

The minimum supplement to prevent reaching over is 850 mm (arm length).

In summary there are three usual mounting variants for the scan planéthe S3000. The
optimal variation depends on the related application.

=N
.

i
(\ oo P
j

{
—chk—

ckb—

Tab. 20 provides assistance making the selection.

Mounting orientation

Benefit

Disadvantage

Scanner low (K< 300 mm)
Low inclination of the scan

plane (H Hs)

No external effects due to
dazzle, crawling beneath

not possible

Larger supplement C

Scanner high (> 300 mm)
Low inclination of the scan

plane (H  Hs)

Lower protective field
supplement C

Danger of crawling be-
neath (at the front and
side)

Scanner low (H < 300 mm)
High inclination of the scan

plane (H > Hs)

Lower protective field
supplement C

Danger of crawling be-
neath (at the front),
external effect due to
dazzle possible
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Fig 34: Relationship betweer
resolution and protective
field mounting height

WARNING

Notes
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Height of the scan plane at 70 mm resolution

Due to the radial sampling of the protective field, the optical resolati will be lower the
further away you get from the safety laser scanner.

If you choose a resolution of 70 mm in the CDS for hazardous area protection,uanian
leg may, in certain circumstances, not be detected. The reason in this cageuld be that
the beams miss the ankle on the left and right .

If you mount the S3000 higher, the scan plane is at fibula height and thegl is also detec-
ted with an object resolution of 70 mm .

Prevent the possibility of crawling beneath the protective device if you mount it higher
than 300 mm!

Prevent personnel from being able to crawl beneath the protective field tmgans of
appropriate mounting of the S3000. If you mount the protective de@digher than

300 mm, you must prevent crawling beneath by means of additional measuréor appli-
cations that are accessible to the public, the mounting height may m¢o be reduced to
200 mm (on this subject see the appropriate regulations).

5.2  Stationary vertical operation for access protection

Access protection can be used when the access to the machine can be deflrby physical
means. For access protection the S3000 detects the entry of an entire bod

To ensure adequate access protection, a response time 080 ms and a resolution of
150 mm or finer are required.

To protect the protective device against inadvertent adjustment oranipulation, you
must use the contour of the surroundings as a reference for the S3000 ssec-
tion 4.9.3 “Using the contour as a reference” on page 55).
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5.2.1 Minimum distance

For access protection, a minimum distance (S) must be maintained between texaive
field and hazardous area. This safety distance ensures that the hazardqu@nt can only
be reached after the dangerous state of the machine has been completely spuul.

Fig 35: Access protectiol

X X

X X X XX
XX

X

Contour of the floor and side
walls as reference

The minimum distance S as defined in EN ISO 1855 and EN ISO 1357 depends on:
reach or approach speed

stopping/run-down time of the machine or system

(the stopping/run-down time is shown in the machine documentation or must be
determined by taking a measurement. — On request SICK service carfiqoer a
stoptime measurement on your system.)

response time of the S3000

supplement C against reaching through

How to calculate the minimum distance S (see EN ISO 1855):
First, calculate S using the following formula:
S =(Kx(u+Tg) +C
Where ...
K = Approach speed (1600 mm/s, defined in EN ISO B55)
Ty = Stopping/run-down time of the machine or system

Ts = Response time of the S3000
C = Supplement against reaching through (850 mm)
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Response time T of the S3000

The total response time of the S3000 must not be more than 90 ms for access
protection!

If a critical response time is exceeded (for an object diameter of 150 mméa speed of
1.6 m/s that is 90 ms) a person may no longer be detected under certagircumstances.
The critical response time is exceeded if the basic response time is toothigossibly due
to multiple sampling or due to the usage of external OSSDs.

In specific cases agreed with the responsible authorities higher resyse times may be
allowed (for example by increasing the detection time availablg positioning the scanner
at an angle). In this case ensure that the areas the safety laser scamrtannot see are
protected by additional measures.

The response time Jof the S3000 depends on ...

the resolution used.

the multiple sampling set.

the transmission speed to external OSSDs over EFI.
See section 12.2 “OSSD response times” on page 144.

5.3  Stationary vertical operation for hazardous point
protection

Hazardous point protection is necessary if the operator must remain nele dangerous

state of the machine. Hand protection is required for hazardous point peation.

To provide hand protection with hazardous point protection a resolutiohat least
40 mm is required. The S3000 provides a maximum resolution of 30 mm.

Never use the S3000 for applications in which finger protection is required!
Due to the maximum resolution of 30 mm, the S3000 is not suitable for fingerotection.

To protect the protective device against inadvertent adjustment oranipulation, you
must use the contour of the surroundings as a reference for the S3000 gssec-
tion 4.9.3 “Using the contour as a reference” on page 55).
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5.3.1 Minimum distance

For hazardous point protection, a minimum distance must be observed been protective
field and hazardous point. This safety distance ensures that the hazatg point can only
be reached after the dangerous state of the machine has been completely spuul.

You can operate the S3000 with 30 mm or 40 mm resolution for hazardous poprotec-
tion. At each resolution you can choose a response time between 60 ms anddlr2s (due
to the proximity of the hazardous point in the majority of cases oithe shorter response
time can be used). The maximum protective field range and the minimum dista to the
hazardous point is given by the resolution and the response time.

If you choose 30 mm resolution, the protective field that can be cortiiged is smaller
(for smaller hazardous points to be protected), however you can moum tS3000
nearer to the hazardous point.

If you choose 40 mm resolution, the protective field that can be contiiged is larger
(thus for larger hazardous points to be protected), however you must mbthe S3000
further away from the hazardous point.

Danger due reaching around or reaching behind!

Always mount the safety laser scanner such that reaching around and behiadmpossi-
WARNING ble. Provide suitable additional precautions as necessary.

Fig 36: Minimum distance to
the hazardous area

Contour of the floor anc
side walls as reference

The minimum distance as defined in EN ISO 1855 and EN ISO 13857 depends on:

stopping/run-down time of the machine or system
(the stopping/run-down time is shown in the machine documentation or must be
determined by taking a measurement.)

response time of the S3000
reach or approach speed
resolution of the S3000
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How to calculate the minimum distance S (see EN ISO 1855):

First, calculate S using the following formula:
S =2000 x (Ty + Ts) + 8 x (d — 14) [mm]
Where ...

S = Minimum distance [mm]

Ty = Stopping/run-down time of the machine or system
Ts = Response time of the S3000
d = Resolution of the S3000 [mm]
Note The reach/approach speed is already included in the formula.

If the result Sis 500 mm, then use the determined value as the minimum distance.

If the result S is > 500 mm, you may be able to reduce the minimum distance ugitihe
following calculation:
S =1600 x (Ty + Tg) + 8 x (d — 14) [mm]

If the new value S is > 500 mm, then use the newly calculated value as the miam
distance.

If the new value S is 500 mm, then use 500 mm as the minimum distance.

Response time of the S3000
The response time Jof the S3000 depends on ...

the resolution used.

the multiple sampling set.

the transmission speed to external OSSDs over EFI.
See section 12.2 “OSSD response times” on page 144.
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5.4  Mobile applications
If the dangerous state is produced by a vehicle (e.g. AGV or fork liftg hazardous area
that is produced by the movement of the vehicle is protected by the S3000.

The S3000 may only be used to protect vehicles powered by electric motor

Due to the movement of the S3000 itself in a mobile application, a reldion of 70 mm
is sufficient for the detection of people.

In the following calculations only take into account the velocity ofettvehicle, not the
speed of the person walking. This is based on the assumption that therpen will
recognize the danger and stand still.

If the application is to protect vehicles from collisions, then youay need to use diffe-
rent assumptions. These are very specific and can therefore not be debked here.
Contact the relevant authorities and clarify the assumptions that must kaken into
account with regard to your application.

For a horizontally mounted mobile application, determine:
protective field length
protective field width
height of the scan plane
restart behavior
methods of preventing unprotected areas

54.1 Protective field length

You must configure the protective field such that a minimum distance to thehiele is
maintained. This ensures that a vehicle monitored by the S3000 comesdastop before a
person or object is reached.

If you define several monitoring cases with different protectivielids, particularly if you
switch between monitoring cases dependent on velocity, you must caltel the protective
field lengths for all protective fields used.

How to calculate the protective field length S| (see EN ISO 1355):

Calculate the necessary protective field length using the formula:

S =Sat Lt LRt Lty

Where ...

S, = Stopping distance

Zs = General safety supplement = 100 mm

Zg = Supplement for any reflection related measurement error of the S3000

Zr = Supplement for any lack of ground clearance of the vehicle

Zg = Supplement for the reduction in the braking performance of the vehicls defined
in the related vehicle documentation
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Fig 37: Stopping distance

Note

Fig 38: Braking distance as &
function of the vehicle
velocity

I\/Iounting Operating instructions
S3000

Stopping distance

The stopping distance comprises the braking distance for the vehicle, thistdnce covered
during the response time of the safety laser scanner and the response timktoe vehicle
controller.

/ S3000
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Take into account that the braking distance for a vehicle is not lineaitlwvincreasing
velocity, but increases in a square function. This is particularly impartaf you switch the
protective field length as a function of the velocity using incrementaheoders.

T Safety supplemen /
= /|
% Braking distance of the vehicl 7
a 7
£ W
(o) /

g_ //
E’ /

n Necessan /

protective fielc ,/
length /'
/
/
/
i
/ g
7/
s
—/ 7
5 ~
=", : : | : :
Speec —

How to calculate the stopping distance:
Calculate the stopping distance using the formula:
Sa = Sgrt Sanrt Sans
Where ...
Sg; = Braking distance from the vehicle documentation
Sanr= Distance covered during the response time of the vehicle contralfeom the

vehicle documentation
Sans= Distance covered during the response time of the safety laser scanner
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Distance covered during the response time of the safety laser scanner

The distance covered during the response time of the safety laser scanner degs on ...

the response time of the safety laser scanner,
the maximum velocity of the vehicle in your mobile application.
The response time Jof the S3000 depends on ...
the multiple sampling set,
the transmission speed to external OSSDs over EFI.
See section 12.2 “OSSD response times” on page 144.
How to calculate the distance covered during the response time of the safety laser
scanner:
Calculate the distance using the formula:
Sans= Ts X Vinax

Where ...
Ts = Response time of the safety laser scanner

Vinax= Maximum velocity of the vehicle from the related vehicle documentation

Supplement Z; for measurement errors caused by reflection

With retroreflectors in the background at a distance of less than 1 nofn the boundary of

the protective field, the supplement gis 200 mm.
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Fig 39: Supplement due to
lack of ground clearance

Fig 40: Diagram of ground
clearance of the vehicle
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Supplement Z- due to lack of ground clearance

This supplement is necessary because a person is generally detected abdwefbot and
the braking action can therefore not take into account the length of thedt in front of the
detection point. If a vehicle has no ground clearance, a person may e foot injuries.

S3000

—~+—— Protective field lengtl Zr | ——

l

\. / Ground clearanct

|

The flat rate supplement for ground clearance below 120 mm is 150 mm. i$lsupple-
ment can be further reduced in specific cases. For this purpose read tfé actual
supplement necessary for the ground clearance of your vehicle from thagliam below:

[EnY

20

Ground clearance of the
vehicle

60 —

50 —

0 50 100 150
Supplement zin mm

80 © SICK AG - Industrial Safety Systems » Germany ¢ All righteserved 8009942/YY95/2016-02-10

Subject to change without notice



Operating instructions Mounting Chapter5
S3000

5.4.2 Protective field width

The width of the protective field must cover the width of the vehicle and thepplements
for the measurement error and the lack of ground clearance.

How to calculate the protective field width Sg (see EN 1ISO 1855):

Calculate the protective field width Susing the formula:
Sg=Fp+2x(L+Zr+Z)

Where ...

Fs = Vehicle width

Zs = General safety supplement = 100 mm

Zr = Supplement for any reflection related measurement error of the S3000
Zr = Supplement for any lack of ground clearance of the vehicle

Fig. 41: Protective field widtt

~— / ~—/

Note As a rule you will mount the S3000 in the middle of the vehicle. If this is not the case,
then you must define the protective field asymmetrically . (The CDS represents the fields
are they appear in the plan view of the safety laser scanner.) Ensunattthere are supple-
ments on the right and left of the vehicle .

5.4.3 Height of the scan plane

Mount the S3000 such that the scan plane is at a maximum height of 200 mm!

In this way persons lying down will be reliably detected. Tilting theteadive field so that
WARNING Objects with a diameter of 200 mm are not detected, is not allowed. Wecemmend
aligning the scan plane at 150 mm.

Fig. 42: Mounting heighr

Protective field
| length set

Max.272mm P\—L "~ "~ "~ "/ "~/ "~/ °

150 mm
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Fig 43: Unprotected areas
for mobile applications

Tab 21: Unprotected area:

82

WARNING
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5.4.4 Methods of preventing unprotected areas

When the S3000 is mounted on a plane surface, there are areas in fronttbe mounting
surface that are not covered by the safety laser scanner.

i
)

These unprotected areas become larger if you mount the S3000 using mounting kits.

Mounting variant Size of the unprotected areas
Direct mounting 109 mm
With mounting kit 1 112 mm
With mounting kit 1 and 2 127 mm
With mounting kit 1, 2 and 3 142 mm

Secure any unsecured areas!

Areas not visible to safety laser scanners must be secured using apprafgimeasures,
such as mechanical casings, switch rails or bumpers. Bumpers must be dgmd in such a
way that they still trigger quickly enough at maximum acceleration.

Ensure the protective field selected is large enough!

When starting very quickly from standstill, the protective fietgtlected needs to be large
enough to suffice even at maximum acceleration.
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Fig 44: Fitting the S3000 in
the vehicle trim

Note

Recommendation
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Fitting in the vehicle trim

Build the S3000 into the vehicle trim at least such that the unprotected aas are
70 mm and the S3000 projects a maximum of 109 mm beyond the front of the vehicle
The vehicle may then be accelerated to a velocity of 0.3 m/s within a secbn

I———-I

Additionally protect the area near to the scanner (5 cm wide area inffitcof the front
screen) using a proximity switch with an acquisition range of 5 cm. Or make area near
the scanner impassable with a bar or a recess. The vehicle may then be acratied as
required.

Note that the system must be fitted e.g. in a trim panel without impairing tlogtical beam
path. The attachment of an additional front screen is thus not allowednslot for the field
of view must be adequately sized (see Fig. 101 in section 12.6 “Dimensidmawings” on
page 159).

If, when observing all necessary safety precautions, you are aleavoid the use of a
restart interlock, you will increase the availability of your system.
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5.5 Measures to protect areas not covered by the S3000

During mounting the S3000, areas may be found that are not covered byetbafety laser
scanner.

Fig 45: Unprotected areas
for stationary applications
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These areas become larger if the S3000 is mounted using the mounting Kkits.

Tab 22: Size of the Size of the unprotected areas
unprotected areas
Mounting variant X Y
Direct mounting 109 mm 1245 mm
With mounting kit 1 112 mm 1280 mm
With mounting kit 1 and 2 127 mm 1452 mm
With mounting kit 1, 2 and 3 142 mm 1623 mm

Prevent unprotected areas!
Mount the S3000 such that there are no unprotected areas. Take one of the prediams
WARNING 9given in the following:
Fit cover plates to prevent standing behind.
Fit the S3000 in a recess.
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Fig. 46: Example of mounting
with cover plates

Fig 47: Form of the ecess

Important
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Mounting with cover plates

oo .
PeteleTeiv -

/777777777777 /7777777777777

Fit the cover plates such that the areas not protected by the safety laser scanner are
completely protected against standing behind.

Mounting in a recess

Design the recess to be at least sufficiently deep that it completely covers the
hazardous area not protected by the safety laser scanner (Fig. 46) asuth that
standing behind is impossible.

Prevent crawling beneath the recess by limiting the height of the reses such that
nobody can crawl beneath.
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Fig 48: Advancement for the

switch timing
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5.6  Time for monitoring case switching

If you switch between several monitoring cases, along with the minimunstdnce to the
dangerous state there is a further safety relevant aspect that you mustdrss.

Set the timing for the switching such that the S3000 already detects a person in the
protective field with an adequate minimum distance before the dangerous state

occurs!

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

If you switch the controller within 10 or 20 ms, the protective fig selected is available
within the basic response time of the S3000. For this reason you can intdathe switching
at the time at which you actually want to switch from one monitoringsmto the other.

However, you must advance the timing of the switching if you ...

have entered an input delay for your switching method (see section “Inlelay” on
page 44).
use external inputs (e.g. the inputs on another S3000).

control external OSSDs instead of the internal OSSDs (e.g. the OSSDs othan
S3000) via EFI.

The following diagram shows the relationships:

t : 3 i

Y

— N d
M~ MM MMM MM

tUFVZ4 1:UFVZ3 1:UFVZZ tUF

If the input conditions are present at the control inputs within 10 or 20 msf(c ), the
timing for the switching (9 does not need to be advanced.

If an input delay for the control inputs needs to be taken into accountf(c ), the timing
for the switching (trv29) Mmust be advanced by the input delay.

If the inputs on a different device are used via EFI, the timing for the sshiing (rv23
must be further advanced by 0.5 times the basic response time of the slostesystem in
the EFI system (cf. ).

If external OSSDs are used, the timing for the switchingg(t,J must be further advanced
by 20 ms (cf. ).

Notes In the phases before and after the switching, the minimum distances calated for the
individual monitoring cases apply on their own.
The considerations above serve only for the selection of the optimiahing of the
switching.
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Fig. 49: Example of
advancing the timing for the
switching

Notes
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If the timing for the switching cannot be exactly defined, e.g. due to thariable
processing speed of the machine, or advancing the switch timing resuilispremature
termination of the monitoring of the initial area, you must ...

— allow the two protective fields to partially overlap.
— have both hazardous areas monitored temporarily using simutt@ous monitoring.

The following figure shows an example for a gantry robot that is prdtst using two
monitoring cases.

tuv t tu

A\

Il

The gantry robot moves to the right . On the left hand side the dangerous movement
is monitored by a monitoring case . When the gantry robot arrives at the poing,
switching must have already been performed due to the advancing oétewitching
necessary so that at time g the right monitoring case is active.

For the movement to the left, that is for the switching to the monitorir@ase |, the
same applies.

The protective fields for the monitoring cases must overlap here, so that a protective
function is always provided.
How far you must advance the timing for the switching depends on ...

the input delay required for the used switching method to prowdhe input condition for
case switching (see section “Input delay” on page 44).

whether you use external OSSDs via EFI.
whether you use external control inputs (e.g. on another S3000).

How to calculate the timing for the switching:
Calculate the timing for the switching using the following formula:

turvz = tevzt texovzt tsivz
Where ...

turv. = Timing advance for the switching

tevz Input delay for the control inputs
texov.= Delay due to external OSSDs over EFl = 20 ms

tstvz = Delay due to external control inputs over EFI (0.5 x basic resgertime of the
slowest system in the EFI system)
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5.7  Mounting steps

Special features to note during mounting:
Mount the S3000 such that it is protected from moisture, dirt and damage
WARNING  Ensure that the entire field of view of the S3000 is not restricted.
Mount the safety laser scanner such that the indicators are easy to see.
Always mount the S3000 such that you can plug in and remove the systemglu
Avoid excessive shock and vibration loading on the safety laser soar.

On systems that suffer from heavy vibration, prevent the fixing screfism coming loose
using screw locking devices.

Regularly check the tightness of the fixing screws.

Prevent personnel from being able to crawl beneath, stand behind ointdb over the
protective field by means of appropriate mounting of the S3000.

Fig 50: Prevent crawling
beneath, standing behind,
climbing over

The origin of the scan plane is 63 mm above the bottom edge of the S3000. luymount
the S3000 using mounting kit 3, then the origin of the scan plane is 102 mm afse the
bottom edge of mounting kit 3 (see section 12.6.3 “Scan plane originhgage 161).

There are four possible ways of mounting the S3000:
direct mounting without mounting kit
mounting with mounting kit 1
mounting with mounting kit 1 and 2
mounting with mounting kit 1, 2, and 3

The mounting kits build one on another. For mounting with mounting kit 2 you will
therefore also need mounting kit 1. For mounting with mounting kit 3 you will tieéore
also need mounting kits 1 and 2. You will find the part numbers for the onating kits in
section 13.3.3 “Mounting kits” on page 163.
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Note

Note

Fig. 51: Threaded holes foi
direct mounting

Recommendation

Fig 52: Mounting with
mounting kit 1
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Observe the maximum tightening torque for the fastening screws on the $80
M6 on the rear = max. 12 Nm
M8 on the side = max. 16 Nm

The orientation in which the safety laser scanner is mounted is not relexai.e. you can
mount the S3000 both at an angle and upside down.

57.1 Direct mounting

The S3000 has four M6x 8 threaded holes on the rear. Using these holes you can mount
the S3000 directly if you can drill through the mounting surfacedm the rear.

The maximal tightening torque for the threaded holes is 12 Nm.

©
&
_@/

M6 x 8

©

Use at least mounting kit 1. In this way the device will be easier to disomt.

5.7.2 Mounting with mounting kit 1

With the aid of mounting kit 1 you can mount the S3000 indirectly on the moungrsur-
face. This is always necessary if you cannot drill through the mountswgface from the
rear.

Mounting kit 1

Fixing screws for the

\\\%\
- S3000
\\m\

Threaded mounting hole
M8x9

Mount the mounting kit 1 on the mounting surface.
Then mount the S3000 on mounting kit 1.

Pay attention to the maximum tightening torque for the threaded mountinglee M8x 9
of 16 Nm.
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5.7.3 Mounting with mounting kit 2

With the aid of mounting kit 2 (only in conjunction with mounting kit 1) you cangal the
S3000 in two planes. The maximum adjustment angle is +11° in both planes.

Fig 53: Mounting with

mounting kit 2 Mounting kit 2

Mount the mounting kit 2 on the mounting surface.

Then mount mounting kit 1 on mounting kit 2.

Then mount the S3000 on mounting kit 1.

Pay attention to the maximum tightening torque for the threaded mountinglee M8x 9
of 16 Nm.

Adjust the S3000 longitudinally and cross-wise.
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Fig 54: Mounting with
mounting kit 3

Note
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5.7.4 Mounting with mounting kit 3

With the aid of mounting kit 3 (only in conjunction with mounting kits 1 and 2) yoarc
mount the S3000 such that the scan plane is parallel to the mounting dace. This
enables e.g. stable floor mounting or ensures that mounting kit 2 remainsegisely
adjustable cross-wise on uneven wall surfaces.

Mounting kit 3

Mounting kit 2

Mounting kit 1

Fixing screws for the
S3000

Threaded mounting hole
M8x9

Mount the mounting kit 3 on the mounting surface.

Then mount mounting kit 2 on mounting kit 3.

Then mount mounting kit 1 on mounting kit 2.

Then mount the S3000 on mounting kit 1.

Pay attention to the maximum tightening torque for the threaded mountinglee M8x 9
of 16 Nm.

Adjust the S3000 longitudinally and cross-wise.

During mounting, please observe the dimensional drawings (see section.@2
“Dimensional drawings” on page 159).
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Fig 55: Mounting with the

Heavy Duty mounting bracket
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5.7.5 Mounting with the Heavy Duty mounting bracket

With the aid of the Heavy Duty mounting bracket you can mount the S3000 sublattthe

scan plane is between 100 mm and 350 mm above the floor. With the aid of timeounting

bracket you can align the S3000 in three planes. The maximum adjustment dmgs +5°
or £9°.

Max. 350

Min. 100\

Z : J;E

5.7.6 Adhesive label Important information

On completion of mounting, you must affix the self-adhesive information é&hbmportant
information supplied:

— Use only the information label in the language which the operators bétmachine
understand.
— Affix the information label such that it is clearly visible for alperators during

operation. The information label must not be covered even after atildnal items have
been mounted.

5.7.7 Using multiple S3000 safety laser scanners

The S3000 is so designed that mutual interference between several safetgéa scanners

is unlikely. To completely exclude erroneous switching, you must mount tlaéesy laser
scanners as shown in the following examples.

Note In any circumstance observe EN ISO 835.
Use mounting kits 1 to 3 to adjust the safety laser scanners to differenbgles (see sec-
tion 13.3.3 “Mounting kits” on page 163). The beam path for the safetydar scanners
can be checked using the Scanfinder LS70b (part no. 6020756).
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Fig. 56: Opposite mounting

Fig 57: Inclined, parallel
mounting

Fig 58: Offset parallel
mounting

Fig. 59: Mounting ona cross

Fig. 60: Reverse mounting
parallel
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/ - =
- i 100 mm/

200 mm

200 mm
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Electrical installation

Switch the entire machine/system off line!
The machine/system could unintentionally start up while you are connectitite devices.
WARNING  Ensure that the entire machine/system is disconnected during the eleittal installation.

Connect OSSD1 and OSSD?2 separately!

You are not allowed to connect OSSD1 and OSSD?2 together, otherwiseaigafety will
not be ensured.

Ensure that the machine controller processes the two signals separatel
Downstream contactors must be positively guided and monitored.

Only ever connect one downstream switching element to an OSSD!

Each output signal switching device (OSSD) is only allowed to be coneédb one
switching element (e.qg. relay or contactor). If several switchingmlents are required, you
must choose a suitable form of contact duplication.
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Prevent the occurrence of a potential difference between the load and the protective
device!

If you connect loads that are not reverse-polarity protected to th&8Ds or the safety
outputs, you must connect the 0 V connections of these loads and those of tta@res-
ponding protective device individually and directly to the same\0terminal strip. This is
the only way to ensure that, in the event of a defect, there can be no potehtigference

between the 0 V connections of the loads and those of the correspondipigptective
device.

i N - N

5 5 5 5

s £ s g2
3 3 3 .3
ERE | |%%9;‘3 |
2525 3345 |
11 |1 I

1 1 1 1

Route all cables and connection cables such that they are protected fratamage.

If you use the S3000 for the protection of hazardous areas: Enguthat also the con-
troller connected and all devices related to safety have the requiredtegory as per
EN 1SO 13849-1 or the required performance level as per EN ISO 13849!

If you use screened cables, lay the screen evenly around the cable gland.

Ensure that the S3000 is adequately protected electrically. You willdithe electrical

data necessary for determining the correct fuse in section 12.4 “Dasheet” on
page 147.
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Fig 61: Screw terminal strip

on the system plug

Notes

Notes

Note
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6.1  System connection

You will find all inputs and outputs on the S3000 on the 30-pin screw terminal concigon
in the system plug. You can either make connections directly to the ténal strip on the
system plug or use a pre-assembled system plug from SICK (see section 6.page 101).

The system plug pin assignments vary depending on the S3000 variant.

If the cable gland/blanking plug is missing or not tightened, or if fixingreevs are
missing or not tightened on the system plug, the IP 65 enclosure ratingnist met.

All inputs and outputs on the S3000 are to be used only in the context specifie

Wiring in accordance with EMC regulations
The quality of the shield is essentially dependent on the quality oktlconnection of the
screen. In principle the best screening action can only be achieved witte ttonnection of
the screen at both ends using large area connections.
To connect the screen on the S3000 use the EMC cable glands M12 (see Tab. 0 o
page 165).
Use similar cable glands on the incremental encoders.
If it is not possible to connect the screen via threaded fittings (e.g. ondnodes), con-
nect the screen physically close, e.g. to a control cabinet chasssing a metal clamp.
If you want to operate two safety laser scanners in a system (communioatvia EFI),
then the same earthing method must be used for both safety laser scanners.

If there is a PE in an installation, it can be used for the connection of the. However a
functional earth connection (FE) is never allowed to be used as a PE!

Functional earth

To achieve the specified EMC safety, the functional earth FE must be coriedde.g. to
the vehicle’s or system’s central earth star point).

Unlike the S300 and the S300 Mini, the S3000 has no separate functionabeh connec-
tion (FE). If required for the application, an FE connection can be contegkcto the housing
(the S3000 complies with electrical protection class Il and for thisason the housing can
be used for the connection of this functional earth).
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6.1.1 Pin assignments of the 1/O modules

Tab 23: Pin assignments Pin Signal Function
of the I/O modules ©
) B 5
g S| @ .| ¢
S | 8| 8|&| ¢
s |3|8|2| 5
n | < | a|lW| x
1 +24V DC | Supply voltage S3000
2 ovDC Supplyoltage S3000
3 0OSsD1 Output signal switching device
4 OSSD2 Output signal switching device
5 RESET InputReset
6 EDM Input, external device monitoring
7 UNK/O1/ | Universal /O and application
ERR diagnostic output or connection for a
jumper for addressing as gued?
8 UNK/O2/ | Universal I/O or output for Reset
RES_REQ | required
9 UNK/O3/ | Universal I/O or output for Object in
WF warning field
10 |A1 Static control input A or connection 22) 22)
for a jumper for addressing as
guest?
11 |A2 Static control input A
12 |B1 Static control input B
13 | B2 Static control input B
14 | EFh Enhanced function interface =
15 | EFk safe SICK device communication
16 |+24V DC .
Supply voltage incremental encoder 1
17 | GND
18 |Clor Static control input C or dynamic
INC1 0 control input (incremental encoder
input) 1
19 |(Dlor Static control input D or dynamic
INC1 90 | control input (incremental encoder
input) 1
20 |+24VDC _
Supply voltage incremental encoder 2
21 |GND
22 |C2or Static control input C or dynamic
INC2_0 control input (incremental encoder
input) 2

21

In an EFI system, a device must be defined as a guest using a pgmbetween pin 7 and pin 10. This is also
necessary if several safety laser scanners are connected to one Effing on a Flexi Soft safety controller.
2 No control input A on S3000 Standard and Remote.

8009942/YY95/2016-02-10 © SICK AG - Industrial Safety Systems « Gemany ¢ All rights reserved 97

Subject to change without notice



Chapter6 Electrical installation Operating instructions

S3000
Pin | Signal Function _
©
Lo} (=
T8 8] e
2 S| 2| a| g
8 53| S| S| o
n | < | a|lWu| x
23 |D2or Static control input D or dynamic
INC2_90 | control input (incremental encoder
input) 2
24 Reserved, do not use!
25 | RxD-
26 | RxD+ RS422 interface for output of
27 | TxD+ measured data
28 | TxD-
29 Reserved, do not use!
30 Reserved, do not use!

Incremental encoder specification

Never supply both incremental encoders using one supply cable!

The connection cables for the incremental encoders must each be in a segi@ plastic-
WARNING  sheathed cable as otherwise a cable break could cause an error that acduémain unde-
tected.

The power supply to the two incremental encoders must be independentr Ehis pur-
pose use the connection terminals provided, 16 and 17 as well as 20 and 2

Each incremental encoder output (for 0° or 90°) is only allowed to beoonected to one
control input, e.g. C1/D1 or C2/D2.

Both incremental encoders must meet the following specifications:
two-channel rotary encoder with 90° phase offset
supply voltage: 24 V DC
outputs: push/pull outputs
enclosure rating IP 54 or better
screened cable
max. pulse frequency: 100 kHz
min. number of pulses: 50 pulses per cm
Recommendation  You can procure suitable incremental encoders from SICK AG, tel.9241/5301-250 or
at www.sick.com. Or contact your local SICK representative.
Control inputs

You can only connect the input signals tone safety laser scanner. Distributed connection
of the input signals to two safety laser scanners is not possible.
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WARNING

Fig. 62: Connection sketch
RS-422 interface

Fig 63: System plug
SX0AA0000B
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EFI systems

Connect ER on the first device with ERlon the second device and EEbn the first device
with EF§ on the second device.

Always use screened twisted pair cables!

If the length of the cable to the safety laser scanner is more than 30 m, thhield is to
be connected as close as possible to the device.

In an EFI system with two safety laser scanners, set the address of one othe scanners
to guest!

To differentiate unambiguously between the host and guest device in anl B¥stem, one
S3000 must be configured as the guest. For this purpose a jumper isréd between the
connection terminals 7 (ERR) and 10 (A1l).

The jumper always defines the guest device. This jumper is never allowededitied on
the host device.

RS-422 interface

—— == == —_———

RD+ :
RD- | |

VRV

TD-
GND | | D,

"—'—'—Q'—tl I R

[

TD+ i | l | RD+
|
I

6.2  System plug assembly

The system plug has holes on the top and rear. Suitable cable entries faegh holes are
included with the device. The number of cable entries varies (see also sectk8.3.4
“System plug” on page 164):

system plug SX0A-A0000B:

— 1 cable entry without M12 cable gland (blanking plug)

— 1 cable entry with M20 cable gland

— 2 blanking plugs for the unused outlets

Cable entries on the to

Cable entries on the
rear
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Fig 64: System plug
SX0AA0000D

Tab 24: Use the cable
entries supplied

Tab 25: Recommended wire
cross-sections

WARNING

Recommendation

Electrical installation Operating instructions
S3000
system plug SX0A-A0000D:
— 3 cable entries without M12 cable gland (blanking plugs)
—1 cable entry with M20 cable gland
— 4 blanking plugs for the unused outlets

Cable entries on the to

Cable entries
on the rear

Depending on the application use suitable cable entries on the top r@ar. For the EFI
cables you must choose EMC-proof cable glands (see 13.3.6 “Self asseyntiinnecting
cables” on page 165).

Cable entry Cable diameter Usage

M20 6-12 mm System cables (supply voltage
outputs, static inputs)

M12 (only if supplied) 3-6.5 mm Universal 1/0s
Incremental encoder
RS422 data cables
EFI

Use the following wire cross-sections for the individual connections:

Cable Recommended wire cross-sections Screened
System cables (supply 9-17 cores No
voltage, outputs, static 0.5-1 mm?2

inputs)

Incremental encoder 4 x 0.25 mm?2 Yes
EFI 1x2x0.22 mm?2 Yes
Universal 1/0Os 2 x 0.25 mm? No
RS422 data cables 4 x 0.25 mm? Yes

The length of the spare cable should be such that the system plug cannot inadertently
be plugged into a neighboring S3000!

From experience 20 to 30 cm spare cable at the safety laser scanner have proverbe
adequate. In this way you avoid the inadvertent connection of the systghug to a
neighboring S3000 and operation of an S3000 with an incorrect configuratioThe spare
cable enables you to change the S3000 with ease if necessary.

If you want to assemble the system plug yourself, you will find suitabkbles in the
ordering information (see section 13.3.6 “Self assembly connecting das” on page 165).
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6.3  Pre-assembled system plugs

6.3.1 Pre-assembled system plugs with flying leads

Chapter6

To connect the S3000 variants, the following pre-assembled system gduare available

(see also section 13.3.4 “System plug” on page 164):
SX0A-B0905G
— for S3000 Standard and S3000 Remote
— with 9 unscreened cores
—5mlong
— cable outlet on the bottom
SX0A-B0905B, SX0A-B0910B and SX0A-B0920B
— for S3000 Standard and S3000 Remote
— with 9 unscreened cores
— 5,10 or 20 m long
— cable outlet on the top
SX0A-B1305B, SX0A-B1310B and SX0A-B1320B
— for S3000 Advanced
— with 13 unscreened cores
— 5,10 or 20 m long
— cable outlet on the top
SX0A-B1305D and SX0A-B1310D
— for S3000 Professional and S3000 Expert with static and dynamic inputs
— with 13 unscreened cores
—5o0r10 mlong
— with 3 M12 cable entries for incremental encoders
— cable outlet on the top
SXO0A-B1705B, SX0A-B1710B and SX0A-B1720B
— for S3000 Professional and S3000 Expert with static inputs
— with 17 unscreened cores
— 5,10 or 20 m long
— cable outlet on the top
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Tab 26: Pin assignment Pin Signal Wire color o W DDy 00 00 |poao
prexassembled system plug 1 LS Qw3 8S w9
o R 00 @@ o ® »m R ~ I~
o S 9 Ol o dl dd |§ o o
B e B Gl B9 ) B G B B
< 4 < gd € €] <« 4 <L
o O O Ol © O o O o O O
X X X XX X X| X X [X X X
O v nnnn nnlnnon
1 +24 V DC Brown
2 ovDC Blue
3 0OSSsD1 Gray
4 0OSSD2 Pink
5 RESET Red
6 EDM Yellow
7 UNK/O1/ERR White/black
8 UNK/O2/ Red/blue
RES REQ
9 UNK/O3/WF White/brown
10 | Al White/red
11 | A2 White/orange
12 |B1 White/yellow
13 | B2 White/green
18 |ClorINC1_0 White/blue
19 | D1orINC1_90 | White/gray
22 | C2o0rINC2_0 White/purple
23 | D2orINC2_90 | White
Number of top mounted cable glands 2 2 2 4 2
(cable entries to the rear sealed with
blanking plugs)

102

Note

Disconnect all cores from the system plug that are not necessary for the elated

application! (in this way you will prevent possible interference.)
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Fig. 65: Pin assignment
configuration connection
M8 x 4

Tab 27: Pin assignment
configuration connection
M8 x 4

Notes
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6.4  Configuration connection M8 x4 (serial interface)

3 4
1 2
Pin | S3000 PC-side RS-232-D-Sub
1 |Reserved Nofassigned
2 |RxD Pin3
3 |0V DC (voltage supply) Pin 5
4 | TxD Pir2

After configuration always remove the connecting cable from the configtion connec-
tion!

After the configuration of the device has been completed, locate thé@ched protection
cap to cover the configuration connection.
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Application examples and connection diagrams

Fig 66: Hazardous ares
protection with S3000
Standard

The examples shown are only provided as an aid for your planning. You megdto con-
sider additional protection measures for your application.

In the examples with protective field switching, note that at the time tife switching there
may already be a person in the protective field. Only by means of shiihg in the correct
time frame (i.e. before the danger occurs at this point) is reliable pestion provided (see
section 5.6 “Time for monitoring case switching” on page 86).

7.1  Stationary applications

7.11 Applications with one monitored area (S3000 Standard)

T~

S3000 Standard with one
protective field and warning field
—mounted horizontally

The area is permanently monitored by the S3000.
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Fig. 67: Access protectior .
with S3000 Standard S3000 Standard with one
protective field — mounted
vertically

Floor and post:
as reference

The access is monitored permanently. For safety against manipulation e S3000, e.g.
the floor is used as a reference. If the alignment of the S3000 changes (edye to change
to the mounting), the S3000 shuts down.

7.1.2 Applications with multiple monitored areas (S3000 Advanced)

Fig. 68: Hazardous area
protection with
S3000 Advanced
\ S3000 Advanced with twc
protective fields and warning
fields — mounted horizontally
The two areas to be monitored are switched using the static control inpuatepending on
the phase of the process on the machine. For example the areaor the area can be
monitored, both areas can be monitored or none.
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Fig 69: Access protection
with S3000 Advanced

S3000 Advanced with twc
protective fields — mounted
vertically

Floor as referenci

The two areas to be monitored are switched using the static control inputepending on
the process phase. For example the area or the area can be monitored, both areas
can be monitored or none. For safety against manipulation on the S300€g. the floor is
used as a reference in each case. If the alignment of the S3000 changes (edge to
change to the mounting), the S3000 shuts down.

7.2  Mobile applications

7.2.1 Vehicle monitoring for unidirectional travel (S3000 Standard)

Fig. 70: Vehicle monitoring
with S3000 Standard S3000 Standard with
one protective field
and warning field

The S3000 monitors the area in one direction of travel and stops the Jele as soon as
there is an object in the protective field.
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Fig. 71: Velocity-dependent
vehicle monitoring with
S3000 Professional

Fig. 72: Mobile application
with S3000 Expert
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7.2.2 Velocity-dependent vehicle monitoring for unidirectional travel
(S3000 Professional)

S3000 Professiona

Incremental encode

Using incremental encoders the S3000 Professional acquires the velgodf the vehicle via
its dynamic control inputs. For different velocities, various field setvith protective fields
and warning fields of varying sizes are configured in the S3000. Thediskts are switched
dynamically using the vehicle velocity.

7.2.3 Vehicle monitoring with determination of the surrounding contour and
reflector detection (S3000 Expert)

S3000 Exper
Protective fielc

Warning fielc Reflectors

Surrounding contou

The S3000 monitors the area in one direction of travel and stops the Jele as soon as
there is an object in the protective field. In addition, the surrounding canir is measured
and reflectors fitted to the walls detected. Surrounding contour and refitor detection are
output via the RS-422 interface using configurable telegrams.
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724 Velocity-dependent vehicle monitoring for bi-directional travel
(S3000 Professional with S3000 Remote)

Fig 73: Mobile application
with S3000 Professional S3000 Remote

EFI connectiol

S3000 Professiona

Incremental encode

Using incremental encoders the S3000 Professional acquires the velguitf the vehicle via
its dynamic control inputs. Various field sets of different sizes are configd in the S3000
for the different velocities. The field sets are switched dynamicallging the vehicle velo-
city.

The S3000 Remote receives the values from the incremental encoders from thg080
Professional via the EFI. It monitors the areas for the second direatiof travel as a func-
tion of the velocity. As soon as there is an object in the protectiveldi, the S3000 Remote
switches the OSSDs on the S3000 Professional to the OFF state over theilEace.

108 © SICK AG - Industrial Safety Systems « Germany « All rig reserved 8009942/YY95/2016-02-10

Subject to change without notice



Operating instructions
S3000

Fig. 74: Mobile applicétion
with S3000 Expert and
S300 Professional
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7.3  Applications with the Flexi Soft safety controller

7.3.1 Vehicle monitoring with four safety laser scanners and dynamic protective
field switching using the Flexi Soft safety controller

S3000 Exper

S300 Professiona

S3000 Expern
Flex Soft /

S300 Professonal

Incremental encode

In the triple field mode, two warning fields can be configured for theht and rear S3000
Expert. Incremental encoders are connected to the front S3000 Exparid supply velocity-
dependent input signals.

The velocity information is transferred to the safety laser scannem the rear via the
Flexi Soft safety controller using the EFI status message and is usedrhonitoring case
switching.
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7.4  Applications with sens:Control

With sens:Control, the safe control solutions, SICK provides you with anientange of
interface products that were specially developed for interfacingfety products and
machines.

For complex applications the S3000 can be integrated into sens:Contfaimily safety
systems. In this way the functions of the safety laser scanner can be anmlged and
corresponding applications realized.

Note Please observe the related operating instructions for the sens:Controbgucts.

7.4.1 More complex system expansions

Protection of two separate working areas with one S3000 Standard and afsty con-
troller.

Fig 75: S3000 with safety
controller

7.4.2 Bus interfaces

All S3000 variants are equipped with EFI (safe SICK device communima). All safety-
relevant signals are transmitted using this interface. A bus connection to afs fieldbus is
possible using the sens:Control device family.

Fig 76: S3000 bus interface
sens:Control device transmit:
two independent OSSDs for
the two protective fields

and
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7.5 Connection diagrams

Only use relays with positively guided contacts. The protection elenenonnected in
parallel with the contactors are used for arc-suppression.
Ensure that there is adequate arc-suppression at the relay contacts k€anto account
that arc-suppressors may lengthen the response time.
If you want to operate two safety laser scanners in a system (communioatvia EFI), then
the same earthing method must be used for both safety laser scanners.
The safety-related parts of the control system that effect the switchinfithe active pro-
tective field must meet the requirements PL d as per EN 1SO849-1 or SIL2 as per
EN 62061:
in case of position-dependent switching by means of two independentlyadliisignal
sources, e.g. two independent position switches
in case of velocity-dependent switching by means of two independentiyed signal
sources, e.g. two independent encoders

in case of manual operating mode-dependent switching by means of a suitabianually
operated control switch

Sketch key

k1 and k2 or k3 and k4 = Output circuits

These contacts are to be connected to the controller such that, withetlbutput circuit
open, the dangerous state is disabled. For categories 3 and 4 accorglito

EN ISO 138494, the integration must be dual-channel (x/y paths). Observe the
maximum values for the loading of the outputs (see section 12.4 “Dataesét” on
page 147).

FE = Functional earth

To achieve the specified EMC safety, the functional earth (FE) must berearied (e.g. to
the vehicle’s or system’s central earth star point).

H2 = Sensor for error/contamination

H3 = Sensor for waiting for restart

H8 = Sensor for warning field interruption

In the case of the examples with S3000 Expert or Flexi Soft, the univdre® connections
are to be configured such that they indicate the related states.
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Fig 77: Connection diagram
for restart interlock and +24V
external device monitoring 9

k1
s1 [\

k27L

S3000
Standard

K1 K2

ov

H8X) H3 H2§f}

S3000 Standard in conjunction with relays/contactors; Operatingade: with restart

interlock and external device monitoring.

7.5.2 Restart interlock and external device monitoring with UE10 series

Fig 78: Connection diagram
for restart interlock and +24V
external device monitoring
using UE10 series

s\

S3000
Standard

ov

S3000 Standard in combination with UE10-30S; Operating mode: with resiaterlock

and external device monitoring.
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Fig 79: Connection diagram
for protective field switching
using two static inputs

Fig 80: Connection diagram
for protective field switching
using four static inputs
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7.5.3

Protective field switching with two static inputs

Chapter7

+24V

ov

Advanced

s\

ot

sz

A A2

B1

F e

K1 [:j} K2

%HS

H3

H2

S3000 Advanced in conjunction with relays/contactors; Operating modeith restart
interlock and external device monitoring; Protective field switching by ames of control

inputs A

7.5.4

and B.

Protective field switching with four static inputs

124V

S3000
Professiona

Al ZLA2

B:I.]L B2

c1

D1

¥ o2

iéfﬁa

H3

H2

S3000 Professional in conjunction with relays/contactors; Opetiay mode: with restart
interlock and external device monitoring; static protective field switing using the control

inputs A

to D.
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7.5.5 Protective field switching with static and dynamic inputs

Fig. 81: Connection diagram
for protective field switching +24V
using static and dynamic H ,
inputs N
" m\ kQ\
C Y
Al fAz B1 f B2 HJT_'—L T "
0 MW
j —
‘ o\,
Professional ; 160% =
w0 Beg—H
5 14
jﬁﬁ% =
Vi LT
§ S
2
L
HTL
K1 [%KZ [%HS H2 il b
ov ‘ U
FE

S3000 Professional in conjunction with relays/contactors; Operatimgode: without restart
interlock with external device monitoring; static protective field switing using the control
inputs A and B as well as dynamic protective field switching using the inoental
encoders C and D.

7.5.6 Protective field switching between two safety laser scanners with static
inputs

Fig 82: Connection diagram
for protective field switching +24V

between two S3000 using 'y
o |
static inputs B H\ ,a\

M\ B om x‘ !
“ “
S3000 | !y )
Advanced| s o :
10
2 :; i
P N
" = s3000 | ! o) )
2 Advanced 0 i !
n! ”Y
1415
iy “\,
8 2
K1 K2 He H2 K3 [']}M ['j}
ov

FE

Two S3000 Advanced in an EFI system with relays/contactors; Opérg mode: without
restart interlock with external device monitoring; Protective fieswitching using control
inputs A and B on separate OSSD pairs (simultaneous monitoring).
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Fig. 83: Connection diagram
for protective field switching
between S3000 and

S300 Mini using static inputs

Note

Fig 84: Connection diagram
for protective field switching
between two S3000 using
static and dynamic inputs
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+24 V

! !

NA%‘/& k1/INB1/ B2\ INC1/C2 \IND1 /D2
k2

I
N |

%

|
=

I N OO s N

S300 Mini Remote

H = Housing/
Shielding

K1 [%m [% H1 H2

FE

oV

S3000 Expert with S300 Mini Remote in an EFI system with relays/contacgpOperating
mode: without restart interlock with external device monitoring; Peative field switching
using control inputs A to D.

If you use two safety laser scanners in one application, then you can only mect the
input signals to one safety laser scanner. Distributed connection dietinput signals to two
safety laser scanners is not possible.

7.5.7 Protective field switching between two S3000 with static and dynamic inputs

+24V

X

N
” M\ kZ\

Xy

Al ZLAZ B1 f B2 HTL c

Professional

K1 ['j}m H8 H3 H2 U"

oV

FE

S3000 Professional and S3000 Remote in an EFI system with relaysftactors;
Operating mode: with restart interlock and external device monitoringdjrection of travel-
dependent dynamic protective field switching using the incremertancoders C and D as
well as static protective field switching using the control inputs A and B lw#iensor com-
munication via EFI.
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Fig 85: Connection diagramr
for protective field switching
between an S3000 and an
S300 using static and
dynamic inputs

Fig 86: Connection diagram
for protective field switching
between an S3000 and an
S300 Mini using static and
dynamic inputs
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7.5.8 Protective field switching between an S3000 and an S300 with static and

dynamic inputs

+24V

Al 7LA2 B1 f B2 HTL

S3000
Professional

K1 [% K2 [% H8 H2

ov

FE

S3000 Professional with S300 Professional in an EFI system with ngdécontactors;
Operating mode: without restart interlock with external device momiing; direction of
travel-dependent dynamic protective field switching using the incremehtancoders C and
D as well as static protective field switching using the control inputs A aBdbf the S3000.
The protective fields affect the OSSDs on the host.

+24 V ‘ H

[
z
@
3
4
T
b—c
3
=

]

o)
)

T
5
3

o 0O
S300 Mini Remote

H = Housing/
Shielding

K1 [%KZ [% H1 H2

FE

oV

S3000 Expert with S300 Mini Remote in an EFI system with relays/contacgpOperating
mode: without restart interlock with external device monitoring; diréen of travel-depen-
dent dynamic protective field switching using the incremental encoders 6daD as well as
static protective field switching using the control inputs A andd the S3000. The protec-
tive fields affect the OSSDs on the host.
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7.5.9 Protective field switching with a Flexi Soft safety controller

Fig 87: Connection diagram
for protective field switching 24V
between two S3000 using a
Flexi Soft safety controller S3000
Remote
S5\ 81\ s2\ s3\ s4
{ C ]
r@—g—J>ﬁ o—i— —-0—-0——-0—-0—-0—
iAM A B A2 3 K15 B X
i EFl1 : | |
3 ‘ l FX3XTIC :
‘aneggzuz% i <
;AZAB! :A2I7I80102(BQ4X2:
e alony —O—0—0- 7'77 0= 0%~
| 3
| H
' UE10- |
2FG |
A2 Y2 1 A
FE f
ov

One S3000 Expert with one S3000 Remote in an EFI system; Protective fieldluation,
restart interlock and EDM via EFI using a Flexi Soft safety controli&tatic protective field
switching using the control inputs S1 to S4 of the Flexi Soft safety caiker.

Fig. 88: Connection diagram
protective field switching 24V .- ..
between S3000 and S300
using a Flexi Soft safety
controller
SSE———— 81\ 82\ S3\ s4
[\“/ { ]
S300 w,,l, iﬁ r ,,{L,, T I
Professional 1A1 AEFHB : | A il ] 13 14 15 6 X1
| | |
i ! i i
3Fx3:(éfzufﬁ 1 FX3XTIC =
:AZAE‘ :Azrrlamozoamxz:
SO =00 —0—=0=0- T T 00— o
SSOO'O
Professional rli li lh{% .
i Bt B2 Y1 1 2]3 :
] : i
' UE10- T i
kG ) ) |
2 Y2 14 M,
FE ?
ov
One S3000 Professional with one S300 Professional in an EFI system; Betive field
evaluation, restart interlock and EDM via EFI using a Flexi Soft safatptroller. Static
protective field switching via EFI using the control inputs S1 to S4 of thkexi Soft safety
controller.
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Configuration

8.1  Default delivery status

The S3000 is delivered in a safe default status.
The device status idNaiting for configuration .

As a result, the output signal switching devices (OSSDs) are in the Ofkes
(the red LED illuminates: ).

The 7segment display indicates .
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Fig. 89: Configuration
connection

Notes

Note
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8.2  Preparation of the configuration

How to prepare the configuration:

Make sure that the safety laser scanner has been correctly mounted and thiae
electrical connections are correct and in place.

Have the necessary tools at hand.

To configure the safety laser scanner you need:
CDS (Configuration & Diagnostic Software) on ®DM, versiorkK 3.6.7
user manual for CDS on CD-ROM

PC/Notebook with Windows NT 4/2000 Professional/XP/Vista/7 (32 Bitand a serial
RS-232 interface (PC/notebook not included)

connecting cable between PC and S3000 (not included)
How to configure the S3000 with the aid of the CDS:

For configuration and diagnostics using the CDS, connect the PC te tlonfiguration
connection.

Configuration
connection

Two connection cables of different length are available for the conrtien of the PC/note-
book to the S3000 (see section 13.3 “Accessories/spare parts” on page 163

Ensure you do not lay the service cable close to powerful electricalds or cables
carrying high currents. In this way you will avoid EMC effects on #eevice cable.

The service cable is only allowed to be connected for configuration aridghostics. The
service cable must be disconnected and the protective cap fitted in opéian.

To configure the device, please read the user manual for the CDS (Confijare& Diag-
nostic Software) and use the online help function of the program.

Use the password function in the CDS and protect the configuration $edis from unautho-
rized access. Also ensure that the passwords are stored protected fromauthorized
access.
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Commissioning

9.1 Initial commissioning

Commissioning requires a thorough check by qualified safety pesonnel!

Before you operate a system protected by the S3000 safety laser scanner foe first
WARNING time, make sure that the system is first checked and released by quadii safety person-
nel. Please read the notes in chapter 2 “On safety” on page 11.

Prior to releasing the machine, check whether the access to the hazardousais com-
pletely monitored by the protective devices. Also check at reguiatervals after release
of the machine (e.g. in the morning at the start of work) as to whether the @® correc-
tly switches the OSSDs as soon as there is an object in the protectivedfifihis test
should be performed along all protective field boundaries as per thpexific regulations
for the application (see section 9.2 “Test notes” on page 121).
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Tab 28: 7>segment display
during and after the power
up sequence on initial
commissioning

Tab 29: LED indication after
the power up sequence

Note
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9.1.1 Power-u

ning

p sequence

Chapter9

After switching on the S3000 runs through the power up cycle. Duringethower up cycle,
the 7segment display indicates the device status.

During the initial commissioning of an S3000 the following indications are pakke:

Step

Display

Meaning

1

Power-up cycle, testing the Segment display. All
segments are activated sequentially.

or

Device addressed as host or guest

Power up cycle, during initial commissioning: devig
in configuration mode

Other display

Safety lock activated. Malfunction in external
conditions or in the device itself. See section 11.4
“Error and status indications on the segment
display” on page 135.

Display

Meaning

Power-up cycle, step 1

Power-up cycle, step 2

Power-up cycle, step 3
Device status waiting for configuratior
or object in the protective field,
OSSDs in the OFF state

Other display

Safety lock activated. Malfunction in
external conditions or in the device
itself (see section 11.3 “Error and
status indications on the LEDs” on
page 133)

The duration of power up depends on the volume of the configuration datad can take

up to 20 seconds.

9.2 Test notes

Check the protective device as described below and in accordancehntie applicable
standards and regulations.

These tests are also used to identify if the protection is affected by extar light sources
or other unusual ambient effects.

These tests must therefore always be performed.
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9.2.1 Pre-commissioning tests

Check the protective device as described below and in accordancehntite applicable
standards and regulations.

Ensure that you do not place anybody at risk during initial commissioning of the
machine!

Always expect that the machine, system or the protective device doeg yet behave as
you have planned.

Ensure that there are no persons in the hazardous area during initial cofissioning.

Check the effectiveness of the protective device mounted to the machingsing all
selectable operating modes as specified in the checklist in the annexeéssection 14.2
“Checklist for the manufacturer” on page 168).

Ensure that the operating personnel of the machine protected by the safedgér scan-
ner are correctly instructed by qualified safety personnel before bgiallowed to operate
the machine. Instructing the operating personnel is the responsibjliof the machine
owner.

Ensure that the adhesive labelmportant information , which is included with the safety
laser scanner on delivery, is affixed to the machine in a place wheresitiearly visible
for the operators. Ensure that the operators have the possibility to @m this daily
check correctly.

The annex to this document includes a checklist for review by the manuiaer and
OEM. Use this checklist as a reference before commissioning the systemtlfie first
time (see section 14.2 “Checklist for the manufacturer” on page 168).

Document the adjustment of the scanner and the results of the testing durimgjtial
commissioning in a traceable manner. For this purpose also print out themplete
configuration of the scanner (including protective field shapes) and includeese with
the documentation.

Use theCreate development dump...function in the CDS (right click on the COM inter-
face to which the safety laser scanner is connected). You can keepdk data as a
backup and in this way document the state during initial commissioning at any time

SICK AG can perform the testing prior to initial commissioning for you.

9.2.2 Regular inspection of the protective device by qualified safety personrel

Check the system following the inspection intervals specified in thetimnal rules and
regulations. This procedure ensures that any changes on the machine aamipulations
of the protective device after the initial commissioning are detected.

If major changes have been made to the machine or the protective devicejfdhe
safety laser scanner has been modified or repaired, check the systemaagas per the
checklist in the annex (see section 14.2 “Checklist for the manufacturfeon page 168).
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9.2.3 Daily testing of the protective device by a specialist or authorized personnel

The effectiveness of the protective device must be checked daily by a spdstadr by
authorized personnel. The test must also be performed if the operatingpde is changed.

No further operation if errors occur during the test!

If any one of the following points is not met, it is not permitted to contiado work on the
machine or operate the vehicle. In this case the installation of the S300nust be checked
by qualified safety personnel (see section 9.2.2 “Regular inspectiontbf protective
device by qualified safety personnel” on page 122).

The test must be carried out for the relevant preset monitoring case.

Check the mechanical installation to ensure that all mounting screvare secure and
that the S3000 is properly aligned.

Check each S3000 for visible changes such as damage, manipulatiott.e
Switch on the machine/system.
Monitor the LEDs on each S3000.

If at least one LED is not permanently lit when the machine/system is stied on, it is
to be assumed that there is a fault in the machine or system. In this case theachine
must be shut down immediately and checked by qualified safety persorne

Deliberately obstruct the protective field without risk to any pemnel while the machine
is running in order to test the protective function for the entire system.

The LEDs of the S3000 must change from green to red and the dangerous moeain
must stop immediately. If the S3000, with the protective field that you ainterrupting,
switches the OSSDs on another S3000 or the OSSDs on an interface of the s€ostrol
series via EFI, then on this device the LEDs must change from green to red the dan-
gerous movement on the machine or system connected must come to an immesdia
stop.

Repeat this test at different points in the hazardous area and on all S@0. If you disco-
ver any non-conformance of this function, the machine/system must bewghdown
immediately and checked by qualified safety personnel.

For stationary applications, check that the hazardous areas marked out the floor
match the shapes of the protective fields stored in the S3000 and that anyps are
protected by additional safety measures. In the case of mobile applitcms, check that
the moving vehicle actually stops at the protective field boundas which are set in the
S3000 and listed on the information label in the vehicle or in the configuran protocol.
If you discover any non-conformance of this function, the machine/systésehicle must
be stopped immediately and checked by qualified safety personnel.
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If the S3000 has previously been commissioned, but the device replacedetB83000
automatically reads the saved configuration from the system plugsélpay attention to
the notes in section 10.3 “Replacing the 1/O module” on page 129.

After reading the configuration from the system plug, acceptance qyalified safety per-
sonnel is not necessary. However, the test in accordance with the regidns for the daily
test must be performed (see section 9.2.3 on page 123).

When you place a configured S3000 (e.g. after replacement of the sem$ead) back into
operation, the following indications are possible:

Tab 30: 7>segment display Step Display Meaning
during and after the power
up sequence on re-commis- 1 v Power-up cycle, testing the 7-segment display
stoning . All segments are activated sequentially.
2 Waiting for partner device on the EFI

or

Saved configuration invalid:
Devices in the configuration mode, no further steps
taken
3 Device addressed as host or guest (only in an EFI
or system)
4 Device in dual field mode or dual protective field

or mode

Device in triple field mode
5 Waiting for valid inputs

or

Adevice connected via EFI reports a malfunction
6 Waiting for EDM

or

Waiting for Reset
7 No display Device ready for operation

, Device ready for operation but object in the first or

or second protective field of the field set (in dual
protective field mode)

, Device ready for operation but object in the first or

or second simultaneous protective field (in dual
protective field mode)

Device ready for operation but object in the

or protective field
(in triple field mode)

, Device ready for operation but object in the first or

or second warning field (in triple field mode)

, Device ready for operation but object in the
protective field or in the simultaneous protective
field (in dual field mode)
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the power up sequence
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Step Display Meaning

Other display | Safety lock activated. Malfunction in external
conditions or in the device itself (see section 11.4
“Error and status indications on the $egment
display” on page 135)

If the system plug has also been replaced, then the configuration must bransferred to
the S3000 with the aid of the CDS. In this case acceptance by qualifieafesty personnel is
necessary (see section 9.1 on page 120).

In an EFI system with two safety laser scanners, set the address of one ofhe scanners
to guest!

If the system plug has also been replaced, then re-fit the jumper between thenoection
terminals 7 (ERR) and 10 (Al) on a guest device (see section 6.1 “Systeonnection” on
page 96).

The jumper always defines the guest device. This jumper is never allowededitied on
the host device.

Display Meaning

The device is operational, object in
protective field and warning field.

The device is operational, object in
warning field.

The device is operational, no object ir
protective field and warning field.

The device is operational, no object ir
protective field and warning field.
Control switch for restart interlock or
reset must be operated.

Other display Safety lock activated. Malfunction in
external conditions or in the device
itself (see section 11.3 “Error and
status indications on the LEDS” on
page 133)
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Maintenance and care

WARNING

Note

WARNING

Notes

Do not make any repairs to the device!

The S3000 does not contain any repairable components. For thissson do not open the
S3000 components and only replace the parts that are described in the faNing chapters
as replaceable.

Switch the entire machine/system off line!

The machine/system could inadvertently start up while you are changithe front screen.
As a matter of principle, always isolate the machine from the power supglyring all work
on the machine and safety laser scanner.

10.1 Cleaning the front screen
The S3000 safety laser scanner is largely maintenance-free. The front screemthe safety
laser scanner should however be regularly cleaned and also if contaatied.

Do not use aggressive cleaning agents.

Do not use abrasive cleaning agents.
Static charges cause dust particles to be attracted to the front scree¥iou can diminish
this effect by using the anti-static plastic cleaner (SICK part no. 56008) and the SICK
lens cloth (part no. 4003353) (see section 13.3 “Accessories/spare pat on
page 163).
How to clean the front screen:

Use a clean and soft brush to remove dust from the front screen.

Moisten the SICK optics cloth with the anti-static plastic cleanen@wipe off the front
screen with the cloth.

10.2 Replacing the front screen

Always perform a front screen calibration after the replacement of the front screen!

After the replacement of the front screen with a new front screen you mystrform a front
screen calibration with the aid of the CDS. In this way the new frontesan on the S3000
is measured and the device made functional. Perform the front screenlibaation at room
temperature.

If the front screen is scratched or damaged, you must replace it. Ordee treplacement
front screen from SICK (see section 13.3 “Accessories/spare parts” page 163).

The front screen on the S3000 is an optical part that must not be contamireat or
scratched on replacement.

The front screen is only allowed to be replaced by qualified safety persehim a dust-
and dirt-free environment.

Never replace the front screen during operation as dust particles cdwénter the device.

It is imperative that you avoid contamination of the inside of the frostreen, e.g. with
fingerprints.
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Fig. 90: Undo the fixing
screws for the front screen

Recommendation

Fig. 91: Inserting the rubber
seal
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Do not use any additional sealant for sealing the front screen, e.g. ilig as the vapors
produced may damage the optics.

Mount the front screen as per the following instructions to ensure thatethousing is
sealed to IP 65.

How to replace the front screen:

Disconnect the system plug and remove the S3000.
Take the S3000 to a clean place (office, repair shop or similar).

First clean the outside of the S3000. This prevents foreign bodies entagithe device
when it is opened.

Removing the fixing screws to for the front screen.

Now remove the old front screen and the old rubber seal.

Remove any dirt from the seal groove and the mating face on the senbead. For this
purpose if possible use a plastic cleaner that does not leave residuegéssection 13.3
“Accessories/spare parts” on page 163).

If necessary smear a thin coating of Vaseline in the seal groove. Thiskemmounting
easier.

Insert the new seal —starting in the middle —. During this process first align the
centre markings on the sensor head ( and )andseal ( and ).
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Fig 92: Depth for pressing in
the seal
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If the front seal is not inserted correctly, the front screen may ldamaged. Do not use any
pointed or sharp tools.

First place the seal only lightly in the rounded sections of the seal gveo In this way you
will avoid stretching the seal.

Only then press the seal home. The seal should not be stretched on irti.

Housinc

Seal edge flush witl
housing edge

Sea

The seal is pressed in far enough when the edge of the seal and the sensor haael flush.

It is imperative that you check that the seal is seated evenly all the ywaround the
groove.

Check whether the mirror on the motor is clean and remove any contiaiation with an
optic brush.

Set a torque wrench to 0.7 Nm (hand-tight) and have this to hand.
Take the new front screen from the packaging.
Remove any remnants of packaging.

Place the front screen on the rubber seal and insert the new fixing screwsto  with
spacers (see Fig. 91).

Press the front screen on the front of the cover. During this procesgtten the front
screws to to the tightening torque set.

Then insert the rest of the screws to  with spacers (see Fig. 91), and tighten using
the torque wrench.

Re-commissioning the S3000:
Correctly re-mount the S3000 (see chapter 5 “Mounting” on page 66).

Connect the S3000 system plug.
After power up the S3000 automatically reads the saved configuratiédrom the system
plug (see section 9.3 “Re-commissioning” on page 124).

Always perform a front screen calibration with the aid of the CDS after thereplacement
of the front screen!

WARNING The level of contamination is measured continuously during the operation b&tS3000.

For this purpose the front screen calibration must first be performethis then serves as a
reference for the contamination measurement (status = not contaminated)

The front screen calibration may only be performed immediately aftée replacement of
the front screen!

The new front screen must be free of contamination at the time of the frostreen
calibration. The front screen calibration should be performed aiam temperature
(1080 °C)!
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Tab 32: Compatibility of the
Standard 1/0 module

Tab 33: Compatibility of the
Advanced I/O module
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10.3 Replacing the I/O module

Switch the entire machine/system off line!

While you are replacing the 1/O module, the system may start inadiesttly.

Chapter10

As a matter of principle, always isolate the machine from the power supglyring all
work on the machine and safety laser scanner.

In the case of an error or to change the functionality of the S3000, yoan replace the
I/0 module. After re-commissioning the saved configuration is readrn the system plug
(see also section 9.3 on page 124).

Take into account that the saved configuration must correspond to theoperties of the

device used.

You can, for example, replace an S3000 Professional with an S3000 Exp¢he new
device is downward compatible. You cannot, however, replace an SBxpert with an
S3000 Professional, as there is no upward compatibility.

If compatibility is not ensured, the $egment display indicates . The device enters a

safe operational status.

Compatibility of the 1/O modules with configurations in the compatibility mode

Due to the compatibility mode, there are special features in relation the compatibility of
the configurations saved in the system plug. Tab. 32 to Tab. 36 showigh sensor heads
are compatible with which /O modules and which configurations.

Compatibility mode

1/0 modules (configuration in the system plug) | Compatible | Display
Serial number < 12210000 Activated None
Serial number < 12210000 Not activated X
Serial number > 12210000 Activated None
Serial number > 12210000 Not activated None
= 1/0 module is compatible with the configuration in the system plug
X = 1/0 module is not compatible with the configuration in the systemlyg
Compatibility mode
1/0 modules (configuration in the system plug) | Compatible Display
Serial number < 12210000 Activated None
Serial number < 12210000 Not activated X
Serial number > 12210000 Activated None
Serial number > 12210000 Not activated None
= 1/0 module is compatible with the configuration in the system plug
X = 1/0 module is not compatible with the configuration in the systemlyg
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Tab 34: Compatibility of the
Professional I/O module

Tab 35: Compatibility of the
Remote I/O module

Tab 36: Compatibility of the
Expert /O module
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Compatibility mode
1/0 modules (configuration in the system plug) | Compatible Display
Serial number < 12210000 Activated None
Serial number < 12210000 Not activated X
Serial number > 12210000 Activated None
Serial number > 12210000 Not activated None
= 1/0 module is compatible with the configuration in the system plug
X = 1/0 module is not compatible with the configuration in the systemiyg
Compatibility mode
I/0 modules (configuration in the system plug) | Compatible Display
Serial number < 11240000 Activated None
Serial number < 11240000 Not activated X
Serial number > 11240000 Activated None
Serial number > 11240000 Not activated None
= 1/0 module is compatible with the configuration in the system plug
X = 1/0 module is not compatible with the configuration in the systemiyg
Compatibility mode
I/O modules (configuration in the system plug) | Compatible | Display
All modules Activated None
All modules Not activated None

= 1/0 module is compatible with the configuration in the system plug
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10.3.1  Steps for replacing the I/O module
When the 1/0O module is dismantled, advanced electronic componentseaaccessible.
Protect these from electrostatic discharge, contamination and moistu

If possible use anti-static floor mats and workbench covers.

When working on the S3000, touch a bare metal surface from time to time tesdharge
static charging of your body.

Only remove the components of the S3000 from their anti-static packimgmediately
prior to installation.

Note that no liability can be accepted for damage caused by electrostatiischarge.

The I/O module is only allowed to be replaced by qualified safety pengel in a clean
environment.

Mount the 1/0O module as per the following instructions to ensure thateéthousing is
sealed to IP 65.
How to replace the I/O module:
Disconnect the system plug and remove the S3000.
Take the S3000 to a clean place (office, repair shop or similar).
First clean the outside of the S3000.
This prevents foreign bodies entering the device when it is opened.
Undo the fixing screws for the 1/0O module.
Take hold of the I/O module with one hand at the recess for the connectorthe system
plug.
With the other hand take hold of the I/O module at the dismantling aid ohd underside
of the device.
Pull out the 1/0O module parallel to the mounting shaft.
Remove any contamination from the sealing surface and the mating surface foe

sensor head. For this purpose if possible use a plastic cleaner that doest feave
residues (see section 13.3 “Accessories/spare parts” on page 163).

Remove the 1/0 module from the packaging, ensure that you take adequ&&D
protection measures during this process.

Check the surfaces for cleanliness and the seal for correct seating

Insert the 1/0 module in the mounting shaft parallel to the rear of theeasor head.
During this process use the three surrounding sides of the shaft for oriatibn.

Guide the 1/0 module along these surfaces to the connector. During thi®pess slide
the 1/0 module parallel to the rear of the sensor, avoid tilting. Th®Imodule can be
connected without the need to apply force.

When the 1/0O module is flat against the rear of the sensor head (distamapprox.
1 mm), tighten the screws in stages, diagonally, to 10 to 12 Nm.
Re-commissioning the S3000:

Correctly re-mount the S3000 (see chapter 5 “Mounting” on page 66).

Connect the S3000 system plug.

— If you have replaced the I/O module for the same 1/0O module variant, affgower up
the S3000 automatically reads the saved configuration from the systeptug (see
section 9.3 “Re-commissioning” on page 124).

— If you have replaced the I/O module with a different I/O module variafe.g. Standard
with Advanced), you must perform an initial commissioning (see section 9lgitial
commissioning” on page 120).
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Diagnostics
This chapter describes how to identify and remedy errors and maitctions during the
operation of the safety laser scanner.
11.1 Inthe event of faults or errors
Cease operation if the cause of the malfunction has not been clearly idertified!
Stop the machine, the system or the vehicle if you cannot clearly idéytr allocate an
WARNING error and if you cannot safely remedy the malfunction.
Repair only by authorized persons!
The improper repair of the protective device can result in the loss oktprotective func-
tion. The protective device is only allowed to be repaired by the manutaer or persons
authorized by the manufacturer.
11.2 SICK support
If you cannot rectify an error with the help of the information providéa this chapter,
please contact your local SICK representative.
Make a note of the telephone number of your SICK representative so that yowther
users have this number easily at hand. You will find the telephone numlmer the rear of
these operating instructions.
Telephone number of your SICK representative
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11.3 Error and status indications on the LEDs

This section describes the meaning of the error and status indications of th&Ds and
how you can respond. You will find a description of the indicators in #en 3.4 “Status
indicators” on page 27, the connections for the outputs in section 6.1 “Sigsn

connection” on page 96.

Display Output level Possible cause Rectification of the error

At the OSSDs Obiject in the protectivel No error

7 field, OSSDs in the OFF
State

At the OSSDs Protective field No error

unoccupied,
OSSDs in ON state
On the universal I/13¥ | Object in warning No error

7 field*”
OSSDs No operating voltage, Check the voltage
T or voltage too low supply and activate,
if necessary.
On the universal 1/G® No error
—
On the universal I/3® | No supply voltage Check the voltage
T supply and activate,

if necessary.

On the universal I/dS)

T

Front screen contami-
nated, operation not
guaranteed

Clean the front
screen.

On the universal 1/G”

Front screen contami-

Clean the front

7 nated, still in operation| screen.
On the universal I/3® | System error Pay attention to the
T error display of the

7<segment display or
carry out a diagno-
stics with the aid of
the CDS.

Switch off the vol-
tage supply for the
S3000 for at least

2 seconds and then
switch it back on.

On the universal 1/G®

T

Reset required

Operate the control
switch for restart or
reset.

No level change

Restart delay is
counting down

No action is required

2 If this is configured as warning field output.
2% On the S3000 in the triple field mode, the Begment display shows which warning field contains an object.
2% |f this is configured as the output for a contamination errorarning.
%) If this is configured as the output for “Reset required”.
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Display Output level Possible cause Rectification of the error
At the OSSDs Object in the protective| No error
7 field, OSSDs in the OFF
state
At the OSSDs Protective field un- No error
occupied, OSSDs in
ON state
At the warning field | Object in warning field | No error
output
]
At the OSSDs No operating voltage, Check the voltage
7 or voltage too low supply and activate,
if necessary.
On the application No error
diagnostic output
T
On the application | No supply voltage Check the voltage

diagnostic output

T

supply and activate,
if necessary.

On the application
diagnostic output

T

Front screen contami-

nated, operation not
guaranteed

Clean the front
screen.

On the application
diagnostic output

1 Hz

Front screen contami-
nated, still in operation

Clean the front
screen.

On the application
diagnostic output
4 Hz

System error

Pay attention to the
error display of the
7segment display or
carry out a diagno-
stics with the aid of
the CDS.

Switch off the vol-
tage supply for the
S3000 for at least

2 seconds and then
switch it back on.

At the Res_Req output
1 Hz

Reset required

Operate the control
switch for restart or
reset.

No level change

Restart delay is
counting down

No action is required
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11.4 Error and status indications on the 73egment display

This section explains the meaning of the error and status indications of theségment
display and how you can respond. You will find a description of the psis and symbols
on the S3000 in section 3.4 “Status indicators” on page 27.

The lock-out operational status

In case of certain faults or an erroneous configuration, the device can godrihe lock-out
operational status. To place the device back in operation, proceed fadlows:

Rectify the cause of the fault as per Tab. 39.

Switch off the power supply for the S3000, wait at least 3 seconds atigen switch back
on the power supply.

Or:
Restart the safety laser scanner with the aid of the CDS.

Tak. 39: Error and status Display Possible cause Rectification of the error
indications on the 7Zsegment
display ., » » , | Power-upcycle—all | No error

v segments are
activated sequentially.

Indication of protective field and contour infringements in the dual fetinode

Object in protective No error. The status indication eases system
field testing on the use of simultaneous protective
or fields or in an EFI system (if the OSSDs on th
guest are not used, a protective field

infringement is not signaled via the red LED a
required in the standard).

Surrounding contour
changed”

Object in the
simultaneous
protective field

or

Surrounding contouf”
changed

Indication of protective field and contour infringements in the dual pextive field mode

Object in the first No error
protective field of the
field set

or

Surrounding contout”
changed

Object in the second | No error
protective field of the
field set

or

Surrounding contouf”
changed

2 |f the contour as reference function is configured.
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Display

Possible cause

Rectification of the error

Object in the first
protective field of the
simultaneous field set
or

Surrounding contouf”
changed

No error

Obiject in the second
protective field of the
simultaneous field set
or

Surrounding contouf”
changed

No error

Indication of pro

tective field and warnin

g field infringements in the trgpfield mode

Object in No error
protective field
Object in No error
warning field 1
Object in No error

warning field 2

Show for all field modes

Initialization of the
device

Or
Waiting for the end of
the initialization of a

second device
connected to the EFI

The display goes out automatically when th
S3000 has been initialized and/or the
connection to the second device has been
made.

U

If the display does not go off:

Check whether the partner device is in
operation.

Check the wiring.
If no partner device is connected:

Check the system configuration with the aid
of the CDS. Transfer the corrected
configuration to the S3000 again.
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Display

Possible cause

Rectification of the error

Waiting for valid input
signals

The indication extinguishes automatically if
an input signal is present that corresponds
to the configured evaluation type (1-of or
complementary).

If the display does not go off:
Check the wiring.
Check the control signals for correct
switching behavior.

Check, if velocity ranges are used for
monitoring case switching, whether the EFI
status information Speed validis
transferred (see Tab. 43 on page 158).

Check the system configuration with the aid
of the CDS. Transfer the corrected
configuration to the S3000 again.

Waiting for configura-
tion or configuration
not completed

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. Transfer the corrected
configuration to the S3000 again.

Check whether the configuration saved in
the system plug is compatible with the
S3000 (see 10.3 on page 129).

Waiting for restart of
the device

Switch off the voltage supply for the S3000
for at least 2 seconds and then switch it
back on.

or

Error of the external
device monitoring
(EDM)

Check whether the contactors are working
correctly or if they are wired incorrectly and
rectify any error.

Additionally, when s displayed: Switch

off the device and wait at least 3 seconds,
then switch back on the power supply.

Error in the control
switch for restart or
reset

Check the functionality of the control switch
The button may be defective or stuck.

Check the wiring of the control switch for
short-circuit to 24 V.

Velocity tolerance ex-
ceeded: The difference
between the velocities
measured by the in-
cremental encoders is
too large.

Check the incremental encoders.

Check the configuration of the incremental
encoder inputs with the aid of the CDS.

© SICK AG - Industrial Safety Systems « Gemany ¢ All rights reserved

137



Chapterl1l

138

Diagnostics

Operating instructions
S3000

Display

Possible cause

Rectification of the error

Direction of movement
output by the incre-
mental encoders is
different.

Check the wiring of the incremental encodef
inputs, e.g. for incorrect pin assignments.

Maximum frequency at
input INC1 exceeded

Check the incremental encoders.
Check the configuration of the incremental
encoder inputs with the aid of the CDS.

Check whether the permitted maximum
velocity of the vehicle is exceeded!

Maximum frequency at
input INC2 exceeded

Or

The monitored speed
threshold has been
exceeded.

Check the incremental encoders.

Check the configuration of the incremental
encoder inputs with the aid of the CDS.

Check whether the permitted maximum
velocity of the vehicle is exceeded!

Check the limit velocity configured in the
related monitoring cases.

Sensor head faulty

I/O module faulty

Configuration memory
in the system plug
faulty

If the display does not go off:

Switch off the voltage supply of the S3000
for at least 2 s and then switch it back on.

Send the sensor head, the I/O module or the
system plug to the manufacturer for repair.

Asecond device which
is connected via EFl is
faulty.

Check the connected device and the
connection.

Overcurrent on OSSD
connection 1

Check the switching element connected
(contactor, relay). Replace, if necessary.

Check the wiring for short-circuitto 0 V.

Short-circuit to 24 V at
OSSD connection 1

Check the wiring for short-circuit to 24 V.

Short-circuit to 0 V at
OSSD connection 1

Check the wiring for short-circuit to O V.

Overcurrent on OSSD
connection 2

Check the switching element connected
(contactor, relay). Replace, if necessary.

Check the wiring for short-circuitto 0 V.

Short-circuit to 24 V at
OSSD connection 2

Check the wiring for short-circuit to 24 V.

Short-circuit to 0 V at
OSSD connection 2

Check the wiring for short-circuit to O V.

Short-circuit between
OSSD connection 1
and 2

Check the wiring and rectify the error.

General OSSD wiring
error

Check the complete wiring of the OSSDs.
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Display

Possible cause

Rectification of the error

Device is addressed ag
guest

No error. The symbol is displayed for approx.
2 seconds on switching on a device that is
addressed as a guest.

Device is addressed ag
host

No error. The symbol is displayed for approx.
2 seconds on switching on a device that is
addressed as a host.

The S3000 is receiving
no measured values
within a range of at
least 90° (measuring
range maximum

49 m), it thus is not
detecting any
obstacles such as e.g.
building walls.

For the correct function of the safety laser
scanner, always ensure that measured
values are received within a range of 90°;
this range can be moved as required within
the scan range.

Device is dazzled

Check whether the S3000 is being dazzled
by an external light source, e.g. headlight,
infrared light sources, stroboscopic light,
sun etc.

If necessary, re-mount the device.

Temperature error. The
operating temperature
of the S3000 has ex-
ceeded the permissi-
ble range.

Check whether the S3000 is operated as
per the permissible ambient conditions.

Invalid configuration of
the EDM

Verify that the machine-side EDM is
connected correctly.

The addresses of both
the host device and
the guest device may
have been set to
guest.

Adevice connected via

EFI or the connection
to the device is defec-

tive or disrupted.

Disconnect the connection to the host
device (see section 6.1.1 on page 97)

Check the connected device and the
connection to this device.
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Display

Possible cause

Rectification of the error

There is a short-circuit
between the reset
input and another
input or output, or the
reset pulse does not
comply with the
requirements.

Check the wiring for cross-circuits.
Or:

Check whether the reset pulse complies with
the requirements (see Fig. 96 on page 143).

Input signal for an
undefined monitoring
case

Incorrect sequence on
switching the monito-
ring cases

Check the path of the vehicle.
Or:

Check the operating process of the
monitored machine or system.

If necessary, check the configuration of the
monitoring cases with the aid of the CDS.

Incorrect operation of
the control inputs

Check the operation of the digital control
inputs.

Short-circuit on control
inputs A1/2 or in-
correct operation of
Al/2 via EFI

Short-circuit on control
inputs B1/2 or in-
correct operation of
B1/2 via EFI

Short-circuit on control
inputs C1/2 or in-
correct operation of
C1/2 via EFI

Short-circuit on control
inputs D1/2 or in-
correct operation of
D1/2 via EFI

Incorrect operation of
E1/2 via EFI

=

Check the wiring, the digital control inputs o
the wiring to the devices connected via EFI.

Park/stand-by mode
(see section 4.10.7 on
page 64); the OSSDs
are in the OFF state;
the laser is
deactivated.

No error. Readiness is re-established by
switching to a different monitoring case or
withdrawing the stand-by bit via EFI.
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Display Possible cause Rectification of the error

Adevice connected via| Carry out a fault diagnosis of the device

EFI reports a connected with the S3000.
malfunction.
% Front screen No error

calibration active

& Channel 1 to 6 of the Clean the front screen.
contamination
measurement
contaminated

& " No front screen fitted Re-fit the new front screen (then perform
or dazzling of the front screen calibration).
contamination If at the time of the error a front screen was
measurement fitted:

Check whether the S3000 is being dazzled
by an external light source, e.g. headlight,
infrared light source, stroboscopic light, sun

etc.
& Traceability data in- Carry out a front screen calibration or
and correct or front screen | replace the S3000, if necessary.
& calibration failed
' Internal error in the Replace the S3000.
S3000
' Internal 1/O module Replace the I/O module.
error
' I/O module/sensor Check whether the correct I/O module has
head device combi- been used, and replace if necessary.
nation invalid

Note If you have problems during troubleshooting, contact SICK suppdteep a copy of the
print out of the results of the diagnostics at hand.

11.5 Extended diagnostics

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

in the online help for the CDS (Configuration & Diagnostic Software).
in the user manual for the CDS.
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12.1 Characteristics
12.1.1 Scanning range
Fig 93: Diagram scanning
range with Short Range ° Reflectors >2000 %
sensor head s, 500 Reflective films >300%
IS
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— Writing papet
50
20 ___ Gray cardboart
10
5 ~ Mat black paint
5 Black shoe leathe
1
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o Scanning range [m
Protective fielc
""""" Warning field
Fig 94: Diagram scanning
range with Medium Range © __ Reflectors>2000 %
sensor head = 500 Reflective films >300%
5
% 200
E
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T 100 — White plastel
— Writing papel
50
20 ___ Gray cardbsard
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5 ~ Mat black paint
2 ___ Black shoe leathe
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o Scanning range [m
— Protective fielc
""""" Warning field
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Fig. 95: Diagram scanning

range with Long Range
sensor head

Fig. 96: Reset pulse
requirements
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o — Reflectors >2000 %
s, 500 Reflective films >300%
S
4 200
€
(O]
T 100 — White plastel
— Writing pape!
50
20 __ Gray cardboarc
10
5 ~Mat black paint
9 ___ Black shoe leathe
1
0.1 0.2 05 1 2 5 10 20 50
o Scanning range [m
Protective fielc
""""" Warning field
12.1.2 Reset pulse

If the reset pulse on the “Reset” input is, e.g., provided by an (F)PL@&n the pulse must
be of a specific length.

VI[S]

24
20

10

N 500 ms

t [ms]

Ensure that pulses do not have a frequency of 1 Hz or 4 Hz, as otherwiseré may be
overlaps with the application diagnostic output signals for “Front &n contaminated” or
“System error”. This overlap will result in an error on the safety lasaranner.
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12.2 OSSD response times

The total response time of your application is dependent on ...

the basic response time at the related resolution and the maximum protéc field
range.

the multiple sampling set.
the OSSDs used.

How to calculate the total response time Ts:

Ts = tg+ Tura*t Tem
Where ...
ts = Basic response time (60 ms or 120 ms)

Tura = Supplement due to multiple sampling > 2

TEFI

Supplement for the usage of external OSSDs via EFI

Multiple sampling

On the S3000 at least double multiple sampling is always set. From a mplé sampling of
3 you must add a supplement to the response time. The related supplement is degent
on the basic response time and the multiple sampling.

Supplement for basic Supplement for basic

Multiple sampling response time 60 ms response time 120 ms
3 times 30 ms 60 ms

4 times 60 ms 120 ms

5 times 90 ms 180 ms

6 times 120 ms 240 ms

7 times 150 ms 300 ms

8 times 180 ms 360 ms

9 times 210 ms 420 ms

10 times 240 ms 480 ms

11 times 270 ms 540 ms

12 times 300 ms 600 ms

13 times 330 ms 660 ms

14 times 360 ms 720 ms

15 times 390 ms 780 ms

16 times 420 ms 840 ms

External OSSDs

Note If you use the OSSDs on another device via EFI as external output digmdtching devices
(for example with two S3000 connected together), the response time ieases by 20 ms
in each case.
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12.3 Timing behavior of the OSSDs

The S3000 tests the OSSDs immediately after switch on and then at regulateirvals. For
this purpose the S3000 briefly switches off both OSSDs (for 300 ps) andecks whether
the channels are electrically isolated during this period.

Note  Ensure that the input electronics on your machine or system do not reaetthis test pulse
and therefore shut down the machine or system.

Fig. 97: Diagram of the test

pulse at the OSSDs ) )
0.5 x basic response timt

120 ms/ 120 ms/ 120 ms/
240 ms R 240 ms 240ms

Y
A

OSSD!

-V

OSSD:.

i 4

Approx
5ms/ |
15 ms

Approx. 5 or 15 mé&® after the switching on of the OSSDs, the S3000 performs the first
voltage test and then after a half basic response time a second voltagete

After a further half basic response time of the S3000 there is a shut-dowrste , 120 or
240 ms?® later a further voltage test . Then the S3000 performs a shut-down test and a
voltage test alternately at an interval of 120 ms or 240 nf€. Fig. 98, Fig. 99 and Fig. 100
show the pulse duration for the individual tests.

%8 At 0.5° or 0.25° angular resolution.
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Fig 98: Voltage test after
switching on the OSSDs

Fig 99: Shut-down test
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4Approx. 65C us

ossD: (<300 ps

<300 ps

OSSD:

1 Approx. 65C s

OssD:  [$300 ps

cssD: | <300 s
Fig 100: Voltage tes
ossp:  [300 ks
OSSD.
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Tab 41: Data sheetS3000
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12.4 Data sheet
‘ Minimum ‘ Typical | Maximum

General data

Type Type 3 (IEC 64964)

Safety Integrity Levéf’ SIL2 (IEC 6508)

SIL claim limit® SILCL2 (EN 6261)

Category Category 3 (EN ISO 1394)
Performance Level PL d (EN ISO 8394)

PFHd (T = 25 °C) 8x10°®

(mean probability of a dangerous failure per
hour)

Ty (mission time)

20 years (EN ISO 1319)

Laser protection class

Laser class 1
(according to IEC 6825-1 as well as
CDRH 21 CFR 1040.10 and 1040.11;
excluded are deviations due to Laser
Notice No. 50, dated 24.06.2007)

Enclosure rating

IP 65 (EN 6829)

Protection class

Il (EN 5078)%

Operating temperature range -10 °C +50 °C
Storage temperature range -25°C +50 °C
-25°C +70 °C
(Z24 h)
Humidity (taking into account the operating | IEC 614964, section 5.1.2 and 5.4.2,
temperature range) as well as

IEC 614963, section 5.4.2

Vibration

Frequency range
Amplitude

IEG51496 4, section 5.1.2 and
5.4.4.1, as well as IEC 614963,
section 5.4.4.2

10 Hz 150 Hz

0.35mmor5g

Shock resistance
Single shock

Continuous shock

IEC 61494 as well as IEC 614983
15 g, 11 ms (EN 60682<7)
10 g, 16 ms

) For detailed information on the safety design of your madiei/system, please contact your local SICK

representative.
%9 safety extra-low voltage SELV/PELV.
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Minimum Typical Maximum

Sender
Wavelength
Divergence of the collimated beam
Pulse duration
Average output power
Size of light spot at the front screen

Size of the light spot at 4.0 m scanning
range
Size of the light spot at 5.5 m scanning
range

Size of the light spot at 7.0 m scanning
range

Pulsed laser diode

880 nm 905 nm 935 nm
2.5 mrad
3.1ns
562 pwW
12 mm
23 mm
27 mm
32 mm

Housing
Material
Color

Aluminiumdie-cast
RAL 1021 (rapeseed yellow)

Front screen
Material
Surface finish

Polycarbonate
Outside with scratch-resistant coating

System plug ESD protected

Dimensions S3006™
Height 185mm
Width 155mm
Depth 160 mm

Total weight 3.3 kg

Functional data

Resolution 30, 40, 50, 70, 150 mm

Protective field of the sensor head with 4.0 m

scanning rangé? at 120 ms response time
At 30 mm resolution 2.80m
At 40 mm resolution 3.80m
At 50 mm resolution 4.00m
At 70 mm resolution 4.00 m
At 150 mm resolution 4.00 m

D without projection of cable glands with system plug mounted.

%) Radial distance to the safety laser scanner.
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Minimum Typical Maximum
Protective field of the sensor head with 4.0 m
scanning range at 60 ms response time
At 30 mm resolution 1.90 m
At 40 mm resolution 2.60m
At 50 mm resolution 3.30m
At 70 mm resolution 4,00 m
At 150 mm resolution 4,00 m
Protective field of the sensor head with 5.5 m
scanning range at 120 ms response time
At 30 mm resolution 2.80m
At 40 mm resolution 3.80m
At 50 mm resolution 4.80m
At 70 mm resolution 5.50 m
At 150 mm resolution 550 m
Protective field of the sensor head with 5.5 m
scanning range at 60 ms response time
At 30 mm resolution 1.90 m
At 40 mm resolution 2.60m
At 50 mm resolution 3.30m
At 70 mm resolution 470 m
At 150 mm resolution 550 m
Protective field of the sensor head with 7 m
scanning range at 120 ms response time
At 30 mm resolution 2.80m
At 40 mm resolution 3.80m
At 50 mm resolution 4.80m
At 70 mm resolution 7.00m
At 150 mm resolution 7.00m
Protective field of the sensor head with 7 m
scanning range at 60 ms response time
At 30 mm resolution 1.90 m
At 40 mm resolution 2.60m
At 50 mm resolution 3.30m
At 70 mm resolution 470 m
At 150 mm resolution 7.00 m
Scan angle 190°
(-5°to
+185°)
Remission 1.8% Several
1000 %
(reflectors)
Angular resolution 0.5° 0.25°
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Minimum Typical Maximum
Protective field supplement generally 100 mm
necessary
Supplement for retroreflectors in scan plane 200 mm
at a distance of less than 1 m to the protective
field boundary
Measurement error for measured data error
output up to 5.5 m and 1.8%remission
Systematic error 5 mm
Statistical incl. systematic errors
atl +24 mm
at 2 +43 mm
at3 62 mm
at4 +80 mm
at5 +99 mm
Evenness of the scan field at 5.5 m +70 mm
Evenness of the scan field at 7 m +88 mm
Distance from mirror axis of rotation (zero 93 mm
point on the X and Y axis) to the rear of the
device
Distance between centre of the scan plane | 63 mm
and the bottom edge of the housing
Warning field range (radial) Approx. 49 m
20 m*
Distance measuring range 49 m
Number of multiple samplings (configurable | 2 16
via CDS)
Power-up delay 9s 20s
Restart after (configurable) 2s 60 s
Electrical data
Supply voltage (SELY*® 16.8 V 24V 28.8V
Permissible residual rippl&® +5%
Switch on current” 2A
Operating current without output loaif’ 0.6 A 0.8A
Operating current with max. output load, 22A 23A
without load due to incremental encoder®

33
34)
35)

36)
37)
38

For objects with 20%reflectivity.

Operation only in a short-circuit protected system with maxA8

To meet the requirements of the relevant product standards.g. IEC 64964), the external voltage supply
for the devices must be able to bridge a brief mains failure of 20snPower supplies according to EN
602044 satisfy this requirement. Suitable power supplies are availabdes accessories from SICK.

The absolute voltage level must not drop below the specified rmmim voltage.

The load currents for the input capacitors are not taken imtaccount.

With a typical supply voltage of 24 V.
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Minimum Typical Maximum

Operating current with max. output load, with 24 A 26 A
max. load allowed due to incremental
encoders®
Power consumption without output loay 14 W 19W
Power consumption with maximum output 53 W 55 W
load, without load due to incremental
encoders®
Power consumption with maximum output 58 W 62 W
load, with max. load allowed due to
incremental encoderd®
Power consumption in the stand-by mode or 14 W 19W

park mode without output load

Electrical connection

Plug-in connection housing with screw

terminal connections

Technical specifications, screw terminals

Cross-section of rigid cores 0.14 mmz? 1.5 mm2
Cross-section of flexible coré® 0.14 mm2 1.0 mm?2
American Wire Gauge (AWG) 26 16
Insulation stripping length for the cores 5mm
Screw tightening torque 0.22 Nm 0.25 Nm
Cable length for power supply tolerance +1%
For wire cross-section 1 mm?2 50 m
For wire cross-section 0.5 mm?2 25m
For wire cross-section 0.25 mm?2 12m
Cable length for power supply tolerance %
For wire cross-section 1 mm?2 60 m
For wire cross-section 0.5 mm?2 30m
For wire cross-section 0.25 mm?2 15m
Cable length for power supply tolerance %
For wire cross-section 1 mm?2 70m
For wire cross-section 0.5 mm?2 35m
For wire cross-section 0.25 mm?2 17m
Input for control switch for restarting or
resetting
Input resistance when HIGH 2k
Voltage for HIGH 11V 24V 288V
Voltage for LOW -3V oV 5V
Input capacitance 15 nF
Static input current 6 mA 15 mA
Duration of actuation of the control switch 120 ms
%) Core terminating sleeves are not required.
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Minimum Typical Maximum
Input EDM
Input resistance when HIGH 2tk
Voltage for HIGH 11V 24V 288V
Voltage for LOW -3V ov 5V
Input capacitance 15 nF
Static input current 6 mA 15 mA
Response time at EDM after switching on 300 ms
the OSSDs
Static control inputs
Input resistance when HIGH 2tk
Voltage for HIGH 11V 24V 28.8V
Voltage for LOW -3V ov 5V
Input capacitance 15 nF
Static input current 6 mA 15 mA

Input frequency (switching sequence, max.
or frequency)

1/t ey, + half basic response time

(turvz= Time set for advancing the
timing for the switching)

Dynamic control inputs
Input resistance when HIGH 2k
Voltage for HIGH 11V 24V 288V
Voltage for LOW -3V ov 5V
Input capacitance 1nF
Static input current 6 mA 15 mA
Duty cycle (Ti/T) 0.5
Input frequency 100 kHz
Voltage supply for incremental encoders
24 V voltage output HIGH M3V Vs
Current load 50 mA 100 mA
© SICK AG - Industrial Safety Systems « Germany ¢ All righ reserved 8009942/YY95/2016-02-10
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‘ Minimum ‘ Typical Maximum
OSSDs

Output signal switching device pair 2 PNP semiconductors, short-circuit

protected*?, cross-circuit monitored
Safe state in case of an error At least one OSSD is in the OFF state.
HIGH switching voltage at 500 mA M2.7V \4
Switching voltage LOW ov oV 35V
Source switching current 6 mA 0.2A 05A
Leakage current? 250 pA
Load inductancé? 2.2H
Load capacity 2.2 pF at

50 b

Switching sequence (without switching and | Depending on load inductance
without simultaneous monitoring)

Permissible cable resistanc®’ 25b
Test pulse widti#? 230 ps 300 ps
Test frequency

at 0.5° angular resolution 120 ms

At 0.25° angular resolution 240 ms

Power-up delay of the OSSDs from red to 120 ms

green

Time offset on switching the OSSDs between 1.3 ms 2ms

OSSD2 and OSSD1

40)
41)

42

43

44

8009942/YY95/2016-02-10
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Applies to the voltage range betweens\énd 0 V.

In the case of a fault (0 V cable open circuit) maximally the leae current flows in the OSSD cable. The
downstream controller must detect this status as LOW. A FPEgil{safe programmable logic controller) must
be able to identify this status.

The maximum rated load inductance is higher with lower switng sequence.

Léw

20

@ IL 400 mA
@ I 500mA

10

0 /s
0 10 20 30 40

Make sure to limit the individual line core resistance to the dowtieam controller to this value to ensure that
a cross-circuit between the outputs is safely detected. (AlsotadEN 60204 4..)

When active, the outputs are tested cyclically (brief LOWhéM selecting the downstream controllers, make
sure that the test signals do not result in deactivation.
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Minimum Typical Maximum
UNK/O1, 2 and 3

HIGH switching voltage at 200 mA M 3.3V \4
Source switching current 100 mA 200 mA
Current limiting (after 5 ms at 25 °C) 600 mA 920 mA
Power up delay 1.4ms 2ms
Switch off delay 0.7 ms 2ms

Response time of the application diagnostic
output or UN#/O1, 2 and 3 on configuration
as warning field output

Supplement for 0.25° angular resolution
Supplement for 0.5° angular resolution

Corresponds to the resulting response
time of the OSSDs plus supplement

50 ms
25 ms

Incremental encoders that can be evaluated
Type

Enclosure rating

Two-channel rotary encoder with 90°

phase offset

IP 54

Supply voltage 24V
Outputs required on the incremental Push/pull
encoders
Pulse frequency 100 kHz
Number of pulses per cm 50 1000
Cable length (screened) 10m
Configuration and diagnostics interface

Communication protocol R&32 (proprietary)
Transmission speed 9600 Baud

19200 Baud

38400 Baud
Cable length at 9600 Baud and 0.25 mm?2 15m
cables
Galvanic isolation No
Output TxD HIGH 5V 15V
Output TXD LOW -15V -5V
Voltage range RxD -15V 15V
Switching threshold RxD LOW -15V 04V
Switching threshold RxD HIGH 24V 15V
Short-circuit current at TxD —60 mA 60 mA
Max. voltage level at RxD -15V 15V
Max. voltage level at TxD -11V 11V
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‘ Minimum ‘ Typical | Maximum
Data interface
Communication protocol R&22 (proprietary)
Transmission speed (selectable) 9600 Baud
19200 Baud
38400 Baud
125 kBaud
250 kBaud
500 kBaud
Cable length at 500 kBaud and 0.25 mm? 100 m
cables
Galvanic isolation Yes
Differential output voltage at the sender 2V 5V
(between TxD+ and TxD-) with 50 load
Differential input threshold at the receiver | £0.2'V
(between RxD+ and RxD-)
Short-circuit current at TxD+, TXD— —250 mA 250 mA
Max. voltage level at TxD+, TxD— 29V 29V
Max. voltage level at RxD+, RxD— -29V 29V
Terminating resistance 115 120 b 125 b
Type of connecting cable Twisted pairs with copper braid scree
Characteristic impedance of the connecting| 80 b 100 b 115 b
cable
Wire cross-section of the connecting cable 0.25 mmz? 0.6 mm2
EFI — safe SICK device communication
Cable length at 500 kBaud and 50 m
1 x 2 x 0.22 mm? cables
Galvanic isolation Yes
Type of connecting cable Twisted pairs with copper braid scree
cable diameter 6.8 mm
Wire cross-section of the connecting cable 1x2x0.22 mm?
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12.5 EFI status information and control commands

If devices are connected together via EFI, EFI status information amshzol commands
are exchanged. Tab. 42 and Tab. 43 shows the status information tharcbe retrieved
and the possible control commands for the S3000.

The information in square brackets reflects the names used in the CDS andhe

Flexi Soft Designer.

If the devices are operated in the compatibility mode, then restricted IEtatus
information and control commands are available.

Status information

Meaning/effect

OSSD on [OSSD]

Logical 1,

in the ON state (green)

Logical 0,

OFF state (red)

if the internal OSSD of the S3000 is

if the OSSD of the S3000 is in the

Warning field bit [WF LED]

Logical 1,

of the S3000 are free or not used

if warning field 1 and warning field 2

Contamination [Weak]

Logical 1,

if the front screen is contaminated

Reset required [Res. Req]

Logical 1,

if reset required

Reset button pressed [Res. Pressed] Logical 1, if the reset button is pressed on the
S3000

I/O error [I/O Error] Logical 0, if there is no error on the S3000
Logical 1, if there is an error on the S3000

Control input Al [In Al] Logical 1, if the connection of control input Al
is HIGH®

Control input A2 [In A2] Logical 1, if the connection of control input A2
is HIGH®

Control input B1 [In B1] Logical 1, if the connection of control input B1
is HIGH®

Control input B2 [In B2] Logical 1, if the connection of control input B2
is HIGH®

Control input C1 [In C1] Logical 1, if the connection of control input C1
is HIGH®

Control input C2 [In C2] Logical 1, if the connection of control input C2
is HIGH®

Control input D1 [In D1] Logical 1, if the connection of control input D1
is HIGH®

Control input D2 [In D2] Logical 1, if the connection of control input D2
is HIGH®

9 Only if the inputs are activated in the CDS.
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Status information

Meaning/effect

Allocated protective field
unoccupied [PF]

In dual field mode, in dual protective field mode
and in triple field mode: Logical 1, if the active
allocated protective field is unoccupied

Allocated warning field
unoccupied [WF]

or

allocated protective field 2
unoccupied [PF2]

In dual field mode: Logical 1, if the active
allocated warning field is unoccupied

In dual protective field mode: Logical 1, if the
active allocated protective field 2 is unoccupied
In triple field mode: Logical 1, if the active
allocated warning field is unoccupied

Simultaneous protective field
unoccupied [Sim. PF]

In dual field mode and in dual protective field
mode: Logical 1, if the simultaneously
monitored protective field is unoccupied

In triple field mode: no function

Simultaneous warning field
unoccupied [Sim. WF]

or

simultaneous protective field 2
unoccupied [Sim. PF2]

or

allocated warning field 2
unoccupied [WF2]

In dual field mode: Logical 1, if the
simultaneously monitored warning field is
unoccupied

In dual protective field mode: Logical 1, if the
simultaneously monitored protective field 2 is
unoccupied

In triple field mode: Logical 1, if the active
allocated warning field 2 is unoccupied

Speed valid® Logical 1, if a valid velocity is present on the
incremental encoder inputs
Logical 0, if an invalid velocity is present on the
incremental encoder inputs

Speed® 12 bits for the transmission of the velocity

100000110000 = —-2000 cm/s
000000000000 = 0 cm/s
011111010000 = +2000 cm/s

8 Not in the compatibility mode.
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Tab 43: Control featires on Control feature Meaning/effect
the S3000 (data to the

S3000) Static input information Al [In Al] Logical 1, stimulates control input Al of the
S3000

Static input information A2 [In A2] Logical 1, stimulates control input A2 of the
S3000

Static input information B1 [In B1] Logical 1, stimulates control input B1 of the
S3000

Static input information B2 [In B2] Logical 1, stimulates control input B2 of the
S3000

Static input information C1 [In C1] Logical 1, stimulates control input C1 of the
S3000

Static input information C2 [In C2] Logical 1, stimulates control input C2 of the
S3000

Static input information D1 [In D1] Logical 1, stimulates control input D1 of the
S3000

Static input information D2 [In D2] Logical 1, stimulates control input D2 of the
S3000

Static input information E1 [In Ef]” Logical 1, stimulates control input E1 of the
S3000

Static input information E2 [In EZ‘]” Logical 1, stimulates control input E2 of the
S3000

Standby’” Logical 1, stimulates operational status
Standdby (individually for host and guest)

Speed valid” Logical 1, valid velocity is present on the
incremental encoder inputs

Logical 0, invalid velocity is present on the
incremental encoder inputs

Speed” 12 bits for the transmission of the velocity
100000110000 = -2000 cm/s
000000000000 = 0 cm/s

011111010000 = +2000 cm/s

I/O error [I/O Error] Logical 0, if there is no error on the connected
partner device

Logical 1, if there is an error on the connected
partner device

“? Not in the compatibility mode.
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Fig 101: Dimensional
drawing S3000 (mm)
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12.6 Dimensional drawings

12.6.1 S3000

Chapter12
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12.6.2  Mounting Kits
Fig 102: Dimensional
drawing, mounting kit 1, 2
and 3 (mm)
Fig 103: Dimensional
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12.6.3  Scan plane origin

Fig 104: Dimensional
drawing of the scan plane
(mm)

Fig. 105: Dimensional
drawing of the scan plane
with mounting kit 3 (mm)
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Ordering information

13.1 Items supplied

sensor head with I/O module mounted
operating instructions and CDS (Configuration & Diagnostic Software) on CIMR
adhesive labellmportant information

Note System plugs not included.

System plugs without cable and pre-assembled system plugs are avaléafrom SICK AG
(see section 13.3.4 “System plug” on page 164). For further informatisee section 6.2
“System plug assembly” on page 99 and section 6.3 “Pre-assembled systeragd” on
page 101.

13.2 Available systems

Tab 44: Part numbers

systems Device type Part Part number
S30A-4011BA | S3000 Standard with Short Range sensor head 1028934
S30A-6011BA | S3000 Standard with Medium Range sensor head 1023546
S30A-7011BA | S3000 Standard with Long Range sensor head 1023890
S30A-4011CA | S3000 Advanced with Short Range sensor head 1028935
S30A-6011CA | S3000 Advanced with Medium Range sensor head 1023547
S30A-7011CA | S3000 Advanced with Long Range sensor head 1023891
S30A-4011DA | S3000 Professional with Short Range sensor head 1028936
S30A-6011DA | S3000 Professional with Medium Range sensor head 1019600
S30A-7011DA | S3000 Professional with Long Range sensor head 1023892
S30A-4011GB| S3000 Expert with Short Range sensor head 1052107
S30A-6011GB| S3000 Expert with Medium Range sensor head 1052108
S30A-7011GB| S3000 Expert with Long Range sensor head 1052109
S30A-4011EA | S3000 Remote with Short Range sensor head 1028938
S30A-6011EA | S3000 Remote with Medium Range sensor head 1023548
S30A-7011EA | S3000 Remote with Long Range sensor head 1023893
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Tab 45: Part numbers
sensor heads

Tab 46: Part numbers
1/0 modules

Tab 47: Part numbers
mounting kit
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13.3 Accessories/spare parts

Chapter13

13.3.1 Sensor heads
Part Description Part number
Short Range Sensor head with up to 4 m scanning range 2034999
Medium Range Sensor head with up to 5.5 m scanning range 2022972
Long Range Sensor head with up to 7 m scanning range 2026747
13.3.2  1/O modules
1/0 module Part number
Standard 2026801
Advanced 2026802
Professional 2022827
Professional CMS (only for service purposes) 2030915
Experf® 2057645
Remote 2026803
13.3.3  Mounting kits
Mounting kit Description Part number
1 Mounting bracket for direct mounting at the rear| 2015623
on wall or machine.
No adjustment facility
2 Bracket only in conjunction with mounting kit 1. 2015624
Mounting at the rear on wall or machine.
Longitudinal and cross-wise adjustment possible
3 Bracket only in conjunction with mounting kit 1 2015625
and 2. Mounting at the rear or below on wall,
floor or machine. Longitudinal and cross-wise
adjustment possible
Heavy duty Mounting bracket, heavy duty version, with 7087514
mounting bracket | protective cover, steel, painted, for floor
mounting, height adjustment possible
8 Not compatible with sensor head with firmware < B02.40.
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13.34
System plug

System plug

Tab 48: Part numbers Description Suitable for Part number

system plugs

164

Standard

Professional
Expert

Remote

SX0A-A0000B

Without cable, for on-site assembly, one M2(Q
cable gland and one M12 blanking plug

x

x| Advanced

x
x

x

2023797

SX0A-A0000D

Without cable, for on-site assembly, one M2(
cable gland, 3 M12 blanking plugs, 2 EMC-
proof cable glands

x

x
x
x

2023310

SXO0A-B0905B

Pre-assembled, 5 m cable length, 9 cores,
one M20 cable gland and one M12 blanking
plug

2027170

SX0A-B0905G

Pre-assembled, 5 m cable length, 9 cores,
cable outlet at the rear, one M20 cable gland
and one M12 blanking plug

2049222

SX0A-B0910B

Pre-assembled, 10 m cable length, 9 cores,
one M20 cable gland and one M12 blanking

plug

2027171

SX0A-B0920B

Pre-assembled, 20 m cable length, 9 cores,
one M20 cable gland and one M12 blanking

plug

2027814

SXO0A-B1305B

Pre-assembled, 5 m cable length, 13 cores,
one M20 cable gland and one M12 blanking
plug

2027172

SXO0A-B1310B

Pre-assembled, 10 m cable length, 13 cores,
one M20 cable gland and one M12 blanking
plug

2027173

SX0A-B1320B

Pre-assembled, 20 m cable length, 13 cores,
one M20 cable gland and one M12 blanking
plug

2027815

SX0A-B1705B

Pre-assembled, 5 m cable length, 17 cores,
one M20 cable gland and one M12 blanking

plug

2027174

SX0A-B1710B

Pre-assembled, 10 m cable length, 17 cores,
one M20 cable gland and one M12 blanking

plug

2027175

SX0A-B1720B

Pre-assembled, 20 m cable length, 17 cores,
one M20 cable gland and one M12 blanking

plug

2027816

SXO0A-B1305D

Pre-assembled, 5 m cable length, 13 cores,
one M20 cable gland, 3 M12 blanking plugs,
2 EMC-proof cable glands

2027176

SXO0A-B1310D

Pre-assembled, 10 m cable length, 13 cores,
one M20 cable gland, 3 M12 blanking plugs,
2 EMC-proof cable glands

2027177
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13.3.5 Service cables
Part Description Part number
Service cable 2 m For connecting the configuration connection to| 6021195
the serial interface on the PC
M8 x 4 pin/D<Sub 9 pin, approx. 2 m
Service cable 10 m | For connecting the configuration connection to 2027649
the serial interface on the PC
M8 x4 pin/D<Sub 9 pin, approx. 10 m
USB service cable | For connecting the configuration connection to 6034574
2m the USB interface on the PC
M8 x 4-pin/USB-A plug, approx. 2 m
USB service cable | For connecting the configuration connection to 6034575
10 m the USB interface on the PC
M8 x 4-pin/USB-A plug, approx. 10 m
USB/RS-232 USB-A plug to D-Sub socket, 9-pin 6035396
adapter
13.3.6  Self assembly connecting cables
Part Part number
9 cores, cross-section 0.56 mmz2 (AWG 20), by the meter 6022651
13 cores, cross-section 0.56 mmz2 (AWG 20), by the meter 6025729
17 cores, cross-section 0.56 mmz2 (AWG 20), by the meter 6025730
EFI cable, per meter (1 x 2 x 0.22 mm?) 6029448
DeviceNet connecting cable, PVC, cable diameter 12.2 mm, by the 6030756
meter
DeviceNet connecting cable, PVC, cable diameter 6.9 mm, by the meter 6030921,
Interconnectron plug, can be used for DeviceNet connecting cable 6024742
6.9 mm (6030921).
M12 EMC-proof cable gland for EFI connections and incremental 5308757
encoders, permissible cable diameter 3-6.5 mm, height 19 mm
M12 EMC-proof cable gland for EFI connections and incremental 5314772
encoders, permissible cable diameter 3-6.5 mm, height 25 mm
M20 EMC-proof cable gland for supply cables and signal cables, 5308762
permissible cable diameter 7-12 mm, height 23 mm
M20 EMC-proof cable gland for supply cables and signal cables, 5318531
permissible cable diameter 10-14 mm, height 23 mm
M20 EMC-proof cable gland for supply cables and signal cables, 5323688
permissible cable diameter 6-12 mm, height 32.5 mm
M20 EMC-proof cable gland for supply cables and signal cables, 5314774

permissible cable diameter 10-14 mm, height 33 mm

13.3.7

Documentation

Part

Part number

CDS (Configuration & Diagnostic Software) on CD-ROM including onl

documentation and operating instructions in all available languages

ne 2032314
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13.3.8  Safety relays/compact safety controller
Tab 52: Part numbers safety | pay Description Part number
relays/compact safety
controller UE102FG3 Safety relay UE10-2FG3 1043916
UE122FG3 Safety relay UE12-2FG3 1043918
UE1080S2 Safety relay UE10-30S with screw type termingls 6024917
UE1080S3 Safety relay UE10-30S with removable terminals 6024918
13.3.9 Safety controllers
Tab 53: Part numberssafety | part Description Part number
controllers
FX3-CPU0O00000 Flexi Soft CPUO main unit 1043783
Dual level spring clamp terminals
FX3-CPU130002 Flexi Soft CPU1 main unit 1043784
2 EFI connections
Dual level spring clamp terminals
FX3-XTI084002 Flexi Soft XTIO extension unit, 8 inputs/4 outputs 1044125
Dual level spring clamp terminals
FX3-XTDI80002 Flexi Soft XTDI input expansion unit 1044124
8 inputs, dual level spring clamp terminals
FX3-MPL000001 Flexi Soft system plug 1043700
UE410-MU3T5 Flexi Classic main unit 6026136
UE410-XU3T5 Flexi Classic extension unit 6032470
UE410-8DI3 Flexi Classic input expansion unit 6026139
13.3.10 Network solutions
Tab 54: Part numbers Part Description Part number
network solutions
UE4140 EFI gateway PROFIsafe 1029098
UE1140 EFI gateway PROFIBUS 1029099
UE1840 EFI gateway Ethernet TCP/IP 1029100
UE1940 EFI gateway CANopen 1040397
UE4740 EFI gateway PROFINET 10 PROFIsafe 1046978
13.3.11 Miscellaneous
Tab 55: Part numbers Part Description Part number
miscellaneous
Front screen Spare parts set for front screen with replacement 2027180
seal and screws
Plastic cleaner Plastic cleaner and care product, anti-static 5600006
Lens cloth Cloth for cleaning the front screen 4003353
Power supply, 2.1 A| Power supply, 24 V DC, 2.1 A, 50 W 7028789
Power supply, 3.9 A| Power supply, 24V DC, 3.9 A, 95 W 7028790
Quatech interface | Serial PC interface card with two R&2 6022515
card interfaces, up to 500 kBaud
LS70b Scanfinder 6020756
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14.1 Compliance with EU directives

EU declaration of conformity (excerpt)

The undersigned, representing the following manufacturer herewitedares that the
product is in conformity with the provisions of the following EU direetfs) (including all
applicable amendments), and that the respective standards and/or thaical specifica-
tions are taken as the basis.

Complete EU declaration of conformity for download: www.sick.com
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14.2 Checklist for the manufacturer

S3000

Checklist for the manufacturer/installer
for the installation of electro-sensitive protective equipment (ESPE)

Details about the points listed below must be present at leaait churingiseitining — they are, however, dependent on tf
respective application, the specifications of which are to beydbetrofiedfiacturer/installer.

This checklist should be retained and kept with the machine docusnentticeféoesice during recurring tests.

1.

10.
11.

12.

13.
14.
15.
16.
17.

18.

Have the safety rules and regulations been observed in compliancevesistdeddirds applicable
the machine?

Are the applied directives and standards listed in the declaratiitydf confo

Does the protective device comply with the required PL/SIL cl&hidimibeodr&ance with
EN 1SO 138a9EN 62061 and the required type in accordance with IEC 61496-17?

Is the access to the hazardous area/hazardous point only possible throwgfietuegb e ESPE?

Have appropriate measures been taken to protect (mechanical protectioo)entisreodévicgs) any
persons or objects in the hazardous area when protecting a hazardous area or hazavddhe g®
devices been secured or locked to prevent their removal?

Are additional mechanical protective measures fitted and secured ag@amsivmahiputvent reach
under, over or around the ESPE?

Has the maximum stopping and/or stopping/run-down time of the maasnecbespenified and
documented (at the machine and/or in the machine documentation)?

Has the ESPE been mounted such that the required minimum distance frapatteusspoast has
been achieved?

Are the ESPE devices properly mounted and secured against maadjusatiemifter
Are the required protective measures against electric shock in effdasg)Potection c

Is the control switch for resetting the protective device (ESPE) onaekiagipgesent and correctly
installed?

Are the outputs of the ESPE (OSSD) integrated according to requir@tait ABHbCL com
EN ISO 138d9EN 62061 and does the integration correspond to the comply with tiaensiPcuit di

Has the protective function been checked in compliance wittstokthestdoziementation?
Are the specified protective functions effective at every operating lneostet ?hat can

Are the switching elements activated by the ESPE, e.g. contawinimred¥es,

Is the ESPE effective over the entire period of the dangerous state?

Once initiated, will a dangerous state be stopped when switchingrtoéf BS&P#Iten changing the
operating mode, or when switching to another protective device?

Has the information label for the daily check been attached so thsibitifoedk#yoyerator?

Yes(

Yes(
Yes(

Yes(

Yes(

Yes(

Yes(

Yes(

Yes(
Yes(
Yes(

Yes(

Yes(
Yes(
Yes(
Yes(
Yes(

Yes(

No (

No (
No (

No (

No (

No (

No (

No (

No (
No (
No (

No (

No (
No (
No (
No (
No (

No (

This checklist does not replace the initial commissioning, nor the regular inspection by qualified safety personnel.
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Control input: dynamic,
static

External device
monitoring (EDM)
Field set
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1/0O module

Incremental encoder

Monitoring case
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Protective field

Protective fields (dual)

Remission

Resolution/
object resolution

Restart interlock

Sensor head
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14.3 Glossary

Active opto-electronic protective device responsive to diffuse reftemn (e.g. S3000, see
also IEC 61496 ])

The monitoring cases are switched using the control inputs. The S3000vAdced has two
static control inputs, the S3000 Professional and S3000 Expert have tvetatic control
inputs and two static/dynamic (for incremental encoders) control inputs.

Ameans by which the electro-sensitive protective equipment (ESPE) mamitime state of
control devices which are external to the ESPE.

Protective field and warning field form a pair, the so-called field set.

Two safety laser scanners in an EFI system. The control signals fonitoring case
switching are applied to the inputs on the host. The guest is connectedthe host via EFI
and receives from the host the input information for local monitoring caswitching.

Defines the functionality of the S3000. Five I/O modules (Standardgyanced,
Professional, Expert and Remote) are available.

Acomponent that produces electrical pulses in proportion to a movemie For these
pulses, various physical parameters can be derived, e.g. velocity taike, etc.

Afield set (if necessary a simultaneous field set) is allocated to a mitoring case.
Monitoring case switching is performed using the control inputs. In this wigng S3000 can
be adapted to the operating mode of the machine or system that it monitors.

The OSSD output is the switching output on the S3000. This is a semiconducotput
and is periodically tested for correct function. The S3000 has two 8B outputs that
operate in parallel; for safety reasons these must be evaluated usingawhannels.

The protective field secures the hazardous area on a machine or vehicle. Agrsas the
safety laser scanner detects an object in the protective field, it selites the OSSDs to the
OFF state and thus initiates the shutdown of the machine or stop of thehide.

Two hazardous areas are monitored independently. For this purpoke tut-off paths
must be routed to independent OSSD pairs with the aid of a Flexi Saftety controller.

Reflection of luminance. A measure of the remission is the level of rizsion defined as
the ratio of the luminance reflected from a surface in the measuring dation and the
luminance of a completely matt white surface (white standard).

The minimum size of an object that is acquired by the protective deviand is guaranteed
by the manufacturer.

The restart interlock is a protective device. In certain situationsptevents the machine
from automatically restarting. This applies, e.g., after the scanner fition has triggered
during a dangerous machine state, after a change to the operating modetbe method of
activation of the machine, or after the change to the start control dee on the machine.

Contains the opto-electronic acquisition system. Three sensor heate available (Short
Range with 4 m, Medium Range with 5.5 m and Long Range with 7 m scanning range)

On the S3000 it is possible to simultaneously monitor two field sets eaghith one
protective field and one warning field or with two protective fieddIn conjunction with a
Flexi Soft safety controller, which provides several pairs of OS8[D, two or four
hazardous areas can be protected.

Contains the configuration memory and all electrical connections. Irghway the S3000
can be easily replaced. After re-commissioning the configuratimnread from the system
plug; the S3000 is then, normally, ready for use.
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Universal /O  The S3000 has three universal I/O connections. These connections can benfigured as
inputs (e.g. for stand-by, EDM or reset) or as outputs (e.g. forideverror, contamination
or second warning field).

Warning field  The warning field is a field with a radius of 49 m. Using this field largeeas can be
controlled and simple switching functions (e.g. warning functions) treggd. The warning
field is not allowed to be used for tasks related to personnel protection
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