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0 General safety advice and protective measures

Safety regulations and advice

1. The use and installation of the electro-sensitive protective
equipment (ESPE), as well as the commissioning process
and routine checks, are subject to national and international
legal regulations, in particular

* Machinery Safety Regulations derived from the
Machinery Directive 98/37 EC,

*  Work Equipment Regulations derived from the
Provision and Use of Work Equipment
Directive 89/655 EEC,

* Any applicable safety regulations and

® accident prevention regulations and safety guidelines.

The manufacturers and operators of the machinery on which
our safety devices are used are solely responsible for
ensuring all applicable safety guidelines and regulations from
the relevant authorities are observed and complied with.

2. In addition, our recommendations, in particular
instructions for testing (see Tests) set out in this Technical
Description and in the Operating Instructions (including
instructions relating to use, mounting, installation and
integration into the machine control system) — must be
followed.

3. The tests must be performed by qualified experts or by
specially authorised and instructed personnel and must
be documented in such a way as to be able to be viewed
and understood at any time.

4. Our Operating Instructions must be made available to the
employee (operator) of the machine on which our safety
device is used. The employee must be instructed by
qualified experts.

5. The appendix to this brochure includes a checklist for testing
by the manufacturer and equipment supplier and user.
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1 Approvals and certificates

SICK

EC Declaration of Conformity

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

of the product family PLS101-312 /316 & LSI

are safety components for a machine constructed as per the EC directive 98/37/EC art. 1 para. 2. This declaration
will lose its validity if any modification to a device used in the plant is made without prior consultation.

We employ a quality system certified by the DQS (German Quality Assurance Society), No. 462, as per 1ISO 9001
and have therefore observed the regulations in accordance with module H as well as the following EC directives and
EN standards during development and production:

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

2. Harmonized EN 954-1 Safety-related components of controllers Edition 96-12
standards used EN 50081-2  Emitted interference, indust. Edition 93-08
EN 61496-1 Safety of mach., active opto-electronic Edition 97-12

protective devices (AOPD)

3. Test result IEC 61496-1 BWS type 3 (BWS-E)

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

Address of Berufsgenossenschaftliches Institut fiir Arbeitssicherheit (BIA)
notified authority Alte Heerstr. 111
(Germany) D-53757 Sankt Augustin

EC type sample test No. 981092 dated 1998-07-02

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

Waldkirch/Br., 2002-05-06 %/%\4 Z/gm@(/&

ppa. Dr. Plasberg 4 ppa. Zinober
(Head of Research & Development (Head of Production
Division Industrial Safety Systems) Division Industrial Safety Systems)

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

Mat. No.: 9 051 802

SICK AG - Sebastian-Kneipp-Stra3e 1 « D-79183 Waldkirch « Telefon 0 76 81-2 02-0 » Telefax 0 76 81-2 02-38 63 « www.sick.de
Aufsichtsrat: Gisela Sick (Ehrenvorsitzende) « Dr. Horst Skoludek (Vorsitzender)
Vorstand: Anne-Kathrin Deutrich (Sprecherin) « Dr. Robert Bauer « Dieter Fischer « Jens Hohne (Stellvertr.) « Walter Schmitz
Sitz: Waldkirch i. Br. » Handelsregister: Emmendingen HRB 355 W
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2 Information for correct use

The LSI protects personnel and property. It is designed for
monitoring of danger zones in enclosed areas in conjunction with
one or more PLS laser scanners.

Refer also to the instructions regarding intended use. SICK
accepts no liability for loss or damage resulting from failure to
use the LSl in accordance with its intended purpose.

® Pay attention to the information given in the Technical
Description to the PLS laser scanner. It contains important
information on safe operation of the LS| system.

* |Install the LSI in a dry location and protect the unit against
dirt and damage (IP 54 cabinet).

* The wires for all connectors must be carried outside the
control cabinet in separate sheathed cables.

* Lay all cables and wires such that they are protected against
damage.

* Avoid strong electrical fields such as from welding cables and
induction cables in the immediate vicinity, or from mobile
phones being operated close by.

* Make sure the connected control system and all other
equipment conforms to the required safety level. Make sure
the control guarantees prompt switching between monitoring
cases. Remember that there may already be someone in the
protective field when the switch is made. Safe protection can
only be guaranteed by prompt switching (that is, before the
danger to the person arises at the location concerned).

* Make sure the input circuit configuration is adequate to the
expected ambient conditions, in order to prevent the system
from being influenced and resultant errors in monitoring case
switching.

* Make sure the response time of the LSI system is adequate
in all monitoring cases to protect the danger zone. (The
response time of the LS| depends on the scan rate, and is
set in the PLS/LSI user software.)

* Make sure any obstacles in the monitoring area do not
impede or shadow the fields of view of the connected PLS
units.

If areas of shadowing are unavoidable, check whether they
present a risk. Take additional precautions as necessary.

* Keep the monitoring areas free of smoke, mist, steam and
other air pollution. The functioning of the LS| system may
otherwise be impaired, and error shutdowns may occur.

* Ininstallation and use of the LSI comply with the applicable
local standards and regulations. A summary listing of the key
regulations is presented in the appendix.

To programme the monitoring areas and cases, refer to the
description of the PLS/LSI user software in section 9. It
describes how to connect the LS| to a PC and operate it with
the user software.

Note that special parameters are transmitted to a sensor
programmed by the LSI. Before it can be disconnected from
the LS| and re-used as a stand-alone unit, you will need to
deconfigure it using the SICK diagnosis function.

If you are using the LS| for vehicle protection, note that it can
only be used on vehicles with electric motors.

When operating the LS| on materials handling equipment in
narrow aisles, be sure to refer to the Technical Description of
the corresponding PLS.

If you are using the LS| with PLS type 101-316, note that the
response time of the LSl is fixed at 270 ms.

At the end of its service life, dispose of the LSl in an
appropriate, environmentally compatible manner.
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3 How the LSI functions

Operating principle

The SICK LSI (Laser Scanner Interface) is an electronic
component with which you can interconnect one or more PLS
laser scanners and create a system which can be flexibly
controlled according to application. This means the LS| system is
capable of monitoring complex danger zones on a machine or
vehicle.

Sensors, monitoring areas and monitoring cases

The LSl receives specific input signals from the control, such as
input A = low, input B = high. In the LSI the signals activate one
of the monitoring cases configured by you using the PLS/LSI
user software.

The definition of each individual monitoring case determines
which monitoring area (consisting of a protective field and a
warning field) is to be monitored by the specified connected
sSensor.

The active sensor, e.g. sensor 1, transmits the space contour it
“sees” to the LSI. The LS| compares the data received from the
sensor with the contour of the defined monitoring area.

As soon as the LS| detects an object in the monitoring area, it
shuts off the output configured for the case at hand. In the
example there is an object in protective field 3, and the LSI
shuts off the defined output OSSD A. This output signal is sent
to the control, where it triggers a response, such as an
emergency stop.

With the aid of the monitoring cases the LS| system can respond
flexibly to different input signals and monitor different areas on
the sensors depending on the requirements of the situation. Up
to two sensors may be active at any one time under the same
input conditions (simultaneous monitoring cases).

Defined
space contour

Object in space

Sensor 1 1 Sensor 3 1 Sensor 4 :
I I I |
| I | |
————— ——- . -
/ , 4 e
O. / s
%(9 / ’ ’ e
/ 7 7z
/ Ve P 7z
/ 7
/ L7 7
/ 7 ~ 7
/ Z Z
Input signals ——» P -
from control —I . Monitoring case 2, active:
(A= low, B = high) Inputs Sensor | Field | Output Field 3
A =low 1 3 OSSD A 1
B = high |
Intrusion!

L—— Shut-off signal to control,
e.g. emergency stop

Evaluation of a monitoring case in the LS| (simplified scheme)
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4 Applications of the LSI

This section provides an overview of the key areas of application
of the LSI.

Area protection

On machines involving hazardous movement, the LS| in
conjunction with one or more PLS units ensures that the
machine (or just its hazardous movement) is stopped as soon
as anyone enters the danger zone. This is achieved by means of
flexibly definable monitoring areas, each comprising a protective
field (PF) and a warning field (WF), which are assigned to the
connected sensors for monitoring. The LSl is able to guard the
interiors of large machines in the same way.

You can define different monitoring cases to adapt the active
protective fields to the situation on the machine and to monitor
changing danger zones — such as in different production phases
of the machine — specific to situation.

Machining centre with varying loading positions.

i . Switch signal is initiated by “safe PLC”.
Vehicle protection

You can use the LS| on vehicles (such as on automated guided
vehicles — AGVs, forklifts or shunting trucks), in order to guard a
vehicle’s route through a factory hall for example. With its
connected sensors, the LS| then ensures the vehicle reduces its
speed and ultimately stops if a person or other obstacle is in its
way. You can guard manually controlled vehicles and automated
guided vehicles (AGVs).

Several monitoring cases which you define yourself can be used
to monitor different danger zones in different ways, such as
when the vehicle is moving forwards or reversing.

You can also record the speed of the vehicle by means of
incremental encoders, and thereby adapt monitoring areas of
different sizes dynamically related to the vehicle speed.

Automated guided vehicle with direction detector and speed-
sensitive protective field switching
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5 Planning the LSI system

5.1 General planning information

Sensors:

You can connect up to four sensors to the LSI.

All connected sensors must be of the same type (e.g. four x PLS
101-312).

If you use the system for safety applications, be sure to use
safety sensors.

Safety sensors are currently types PLS 1XX-3XX, or any types
expressly approved as such in the Technical Description.

Monitoring areas:

You can define up to eight monitoring areas. Each monitoring
area consists of a protective field and a warning field.

With regard to defining the size of the monitoring areas, refer to
the Technical Description of the PLS. It provides examples of
dimensioning for static and dynamic applications.

For the PLS system with LSI the minimum response time is 190
ms. (Exception: If you are using the LSI together with PLS type
101-316 for vehicle protection, note that the response time of
the LSl is then fixed at 270 ms.)

Monitoring cases:

To view the monitoring areas on the connected sensors, you can
set up to 15 monitoring cases.

A maximum of two monitoring cases may be active at any one
time (simultaneous monitoring cases).

Safety and signalling outputs:

The LS| has two independent safety output pairs OSSD (output
load per OSSD channel max. 250 mA < 100 nF; reset/restart
effective from 0.2 to 5 seconds).

If necessary, you can run external device monitoring (EDM) at
each of the safety outputs (permitted tolerance max. 200 ms).

For the output associated with the warning field and device
status, the load is max. 100 mA.

Inputs:

The LSI has the following inputs:

Four binary inputs (A to D) (2-channel, antivalent)

— Two incremental encoder inputs (alternatively to
inputs C and D)

— Two reset/restart inputs

— Two EDM inputs (external device monitoring)
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5.2 Mobile: For on-board vehicle
use

With the aid of incremental encoders you can adapt the size of
the monitored area to the speed of the vehicle.

Note:

The two incremental encoders must be installed such that one
continues working safely and without error if the other one fails.
To this end, mechanical and electrical design measures must be
implemented to counter a failure of the incremental encoders.
Also ensure that no factors influencing the system (e.g.
temperature, shaft breakage, slip) are able to influence the
speed recording capability of both incremental encoders
simultaneously.

The incremental encoders must meet the following requirements:

— Type: Two-channel rotary encoder with 90° phase offset
— Power supply: 24 V DC

— Outputs: Push/pull outputs

— Protection IP 54 or higher

— Shielded cable

— Max. pulse frequency: 100 kHz

— Min. number of pulses: 50 pulses per cm

Calculate for both incremental encoders the number of pulses
the encoders deliver per centimetre of travel with your vehicle
travelling straight ahead. You will need these values to configure
the PLS/LSI user software (see section 9.7 and the calculation
example in the appendix, section 12.1).

Calculating the depth of the protective
field on the vehicle:

When calculating the required depth of protective field on a
vehicle, you must take into account the fact that the increase in
braking distance is quadratic and not linear as the speed rises
(see diagram).

Note:

For detailed information on calculation of the protective field
depth and the necessary safety allowances refer to the
Technical Description of the PLS.

* Define the required speed ranges for your application.

* Calculate the longest braking distance for each of the speed
ranges (i.e. the braking distance for the upper speed limit).

* Add the necessary safety allowances to the distance
calculated (see Technical Description of PLS).

This produces the required depth of protective field for each
speed range.

* Configure the protective fields with the aid of the PLS/LSI
user software, as described in section 9.7.
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For mobile installations you are recommended to affix an
adhesive label or a printout of the configuration on the
vehicle as an aid to routine checking of the installation.

For stationary installations you are recommended to mark
the outline of the protective field on the floor as an aid to
routine checking of the installation.

T Safety supplement
/|
Vehicle braking distance /
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2 Protective field depth /
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The braking distance of the vehicle plus the safety allowance
produces the necessary protective field depth.



6 Supply package

You should receive:

— the LSI

— aconnection set as per your order (see below)
(e.g. connection set A: one PLS power plug, one PLS
interface connector, one screw-in interface connector to
connect the PLS to the LSI)

— one DIN rail bracket (mounted)

— two wall mounting brackets

— the Operating Instructions

— this Technical Description

— 10 plug-in connectors

Note:

No user software is supplied with the LSI.

The PLS/LSI user software as from version 03.21(16-bit)/03.61
(32-bit) is used to programme a single PLS or an LS| system. It
is supplied with the PLS (on a 3.5" floppy disk).

Version 03.21 is only shipped on request.

Available connection sets:
Order no.

Connection set A
1 PLS power plug,
1 PLS interface connector,
1 screw-in interface connector
for sensor connection to LSI,
without cable 2 019 065

Various cable lengths are available.

Connection set B
As connection set A, with 3 metre cable 2 019 066

Connection set C
As connection set A, with 5 metre cable 2 019 067

Connection set D
As connection set A, with 10 metre cable 2 019 068

Connection set E
As connection set A, with 15 metre cable 2 019 069

Connection set F
As connection set A, with 20 metre cable 2 019 070

Connection set G
As connection set A, with 30 metre cable 2 025902
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7 Installing the LSI

The LSl is shipped with a DIN rail bracket. A wall bracket is also
supplied.

By mounting the LSI on the wall bracket you can eliminate
unwanted vibration effects.

Mounting the LSI on a DIN rail:

® Mount the LS| as shown in the diagram with a TS 35
standard DIN rail. l
2
£
E
8
2
£
E
13

LSI with a DIN rail (all dimensions in mm)

Mounting the LSI on a wall:
® Unscrew the DIN rail bracket. 16
® Attach the supplied wall bracket to the LS| as shown in the
diagram.
* Mount the LSI on the wall. Use M 6 size screws. : : " ;
-HHo---0f------------ o---o ===
226

Mounting the LS| on a wall (all dimensions in mm)
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8 Connecting the LSI

8.1 Wiring up the LSI and PLS

Note:
Also refer to the complete connection diagram in the appendix.

Cabling requirements

Communication cable from LSI to PLS:

The communication cable to the PLS must be a shielded twisted
pair data cable (“Twisted pair”). On the LS| end be sure to use
the accessory 9-pin metallised Sub D connectors, because they
are provided with a special shield. Connect the data cable braid
to the strain relief on the LS| end only. The braid is not
connected at the PLS end. Pay attention to the pin assignment.
Use a low-capacitance twisted pair data cable of type Li2YCY
(TP) with a cross-section of at least 2 x 2 x 0.25 mm?2,

Max. cable length: 30 m

Power supply cable to PLS:
Use a copper cable with a maximum cross-section of 0.5 mm?.
Max. cable length: 30 m

® Connect the LSI “Power Out +” and “Power Out —” terminals
to the power supply terminals on the PLS sensors
using 4-pin spring terminal strips.

® Connect the LSI communication terminals
(e.g. “Sensor 1”) to the PLS interface.

® Connect the braid to the strain relief on the LS| end. The
braid on the PLS end is not connected. Pay attention to the
pin assignment.

Note:

The safety outputs (OSSD) of the connected PLS unit(s) must
not be used in conjunction with the LSI. Also refer to the
complete connection diagram in the appendix.

Sub-D
/ connector
X4 X5 X6 X7

To LSI

o

O\o?ooo goé
©
[»uil
/ @

Shield open
LSl To PLS
1|2 I
. |: H“WD
00
OO
0% 9
5 J

Connect shield
to strain relief

Connecting PLS to LSI

LSI Sensor
Pin no. Pin no.

RXD- 1 \ / 1 RXD-

RXD+ 2 X X 2 RXD+

TXD+ 3 7\ 3 TXD+

TXD- 4 4 TXD-

Housing Shield connected on LSI end to NC

NC 5 strain relief (housing) 5 NC

NC 6 6 NC

NC 7 7 Jumpered

NC 8 8 :I P

NC 9 9 NC

Pin assignment of the RS 422 interface connector
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8.2 connecting the LSI to the Lay all cables and wires such that they are protected against
damage.

CO“thl and the power suPply The wires for all connectors must be carried outside the control
cabinet in separate sheathed cables.

Note:

Also refer to the complete connection diagram in the appendix. If you are using the LSI to guard danger zones: Make sure the

connected control system and all other equipment conforms to

Cabling requirements the required safety level!
Power supply cable to LSI: If you have not switched monitoring cases for a long time, carry
Use a copper cable with a maximum cross-section of 2.5 mm?2. out a function check of the connected input controller. You can
Max. cable length: 50 m carry out the check in a number of ways:

— Intentional intrusion in the active protective field after
Signal cables from and to the LSI: switching monitoring cases
Use a copper cable with a maximum cross-section of 2.5 mm?. (paying attention to simultaneous monitoring cases!)
Max. cable length: 50 m — Check by means of the 1/0 monitor (see section 9.10)

Also refer to the complete connection diagram in the appendix.

Connecting LSI inputs: Mark the connectors to prevent inadvertent swapping.

® Connect the inputs (A, B, C, D) of the LSI to the control as Switching of monitoring cases is initiated by a signal change at
shown in the connection diagram. inputs A, B, C, D.
Use 4-pin spring terminal strips (the supplied WAGO crimp When this occurs it must be ensured that the protective effect is
tool will help with wiring). maintained and the machine/vehicle is always set to a safe
Notes: condition.

Each input requires two signals which must always be
mutually inverted (maximum permitted tolerance: 80 ms with
2-scan evaluation).

If you are using incremental encoders, the binary inputs

C and D are occupied and so are not available to you.

Connecting LSI outputs:

® Connect the outputs to the control as shown in the
connection diagram.
Use 4-pin spring terminal strips. i
Note: = gig| i |, ]
Each safety output (OSSD) may be connected to only one £5 9 $38(383¢8
switching element. If several switching elements are MR 14 | x13 X2 1%
required, suitable contact expansion must be provided. T 1 [T T T
Note that in safety-related controls for K1 to K4 you must AADA AN ANEAN
use relays or contactor relays with positively guided contacts, K[ KJRi[Re[  K7KaKa” ) L
incorporating the appropriate precautions (protective circuit). 24V DC

Connecting LS| inputs and outputs
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Connecting the LSI to the power supply:

* Connect the power supply connection of the LS| by way of
an appropriately rated fuse to the power supply source, e.g.
a 24 V DC power supply unit (transformer with safe isolation
to EN 60742; see technical data in appendix)
Use 3-pin spring terminal strips.

Connecting restart buttons as necessary:

® Connect the restart buttons (NO contacts) to inputs “RES A”
and “RES B".
Use 4-pin spring terminal strips.

Notes:
Outside the switch cabinet “RES A” and “RES B” must be routed

in separate sheathed cables.

When mounting the restart buttons,
make sure the button is mounted such that the danger zone is
in full view when the button is pressed.

Connecting an external device monitor as necessary:

® Connect the NC contacts of the contactors to inputs
“EDM A” and “EDM B” as shown in the diagram. (K1 to K4
are contacts of the elements which directly control the
hazardous movement.)
Use 4-pin spring terminal strips.

Notes:
Outside the switch cabinet “EDM A’ and “EDM B” must be

carried in separate sheathed cables.

External device monitoring is activated 200 ms after a switching
operation. In the static state the outputs are tested cyclically
every 5 seconds.

Sensors
Power Vi NS N
supply unit ' " . !
DC24V EEE L s S
lemmsla s malcama
. A ] ]
S|$ l T'I"I‘ R B
1 1 1 1 1 1
1 1 1 1 1 1
L] L] L] L] L] L]
X1 X2 X3
v v v A A A A A A A A
+ - - + - + - |+ - + -
[ |
Connecting the LSI to the power supply
LA _J
B
< fui]
@ % % Efé s o _INPUT _INPUT
2:6:8|o:c | B & |AiaiBliB2| Cclic2iDl:iD2
v.Vv A A A A A A AA
x1a | X13 I X12 X11
T
| .
\
\
|
1
24V DC
Connecting restart buttons
- LA _J
SO g2l i |,
2:<:8:3 22 8|33 s o EENEIEN
5:2:8:8 = 8. 8|8k 8 B |aimisisee
vV.v.v.wVv vv AAAA
[ X15 [ X14 x13 | X12
T T T
] ] ]
—a—n Ky Kyt
:./:'IL/:' |/
Ki[Ka Ka1Kal Kot Kg“*
-t - I
'
24V DC

Connecting an external device monitor
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Connecting incremental encoders as necessary:
* Connect two incremental encoders to | o |
“Speed Input C” and “Speed Input D”.
. . SPEED INPUTJ|SPEED INPUT]
Use 9-pin metallised Sub-D connectors. T * ?
. s & 8 A A
Notes: o _ _ X11 X10 X9
If you are using incremental encoders, the binary inputs C and D . | N | o | o
are occupied and so are not available to you Must remain opent 9 90° 0 %0
’ IL I
The incremental encoders must meet the following 1/f 1/f
requirements:
— Type: Two-channel rotary encoder with 90° phase offset Incremental encoders
— Power supply: 24 V DC

— Outputs: Push/pull outputs

— Protection IP 54

— Shielded cables

— Max. pulse frequency: 100 kHz
— min. 50 pulses per cm

Connecting incremental encoders

Outside the switch cabinet the connecting wires of the
incremental encoders must be routed in separate sheathed

cables.
On the LSl end be sure to use the accessory 9-pin metallised
Sub D connectors, because they are provided with a special LSl To incremental encoder
shield.
® Connect the shield braid to the strain relief as shown in the 1] =
diagram. Pay attention to the pin assignment. 38 :
03]
© 9
° -

Connect shield
to strain relief
Pin assignment

Note: 1+24V DC
o . 2+24V DC
You will find a number of examples of connection and 3 GND
configuration options for the LSl in section 12.1. g GND
n.c.
Make sure your incremental encoders deliver at least 50 pulses g m 80
per centimetre travelled by your vehicle 8 GND
(for configuration of incremental encoders see section 9.7 and 9n.c.

the calculation example in the appendix).

Shielding and pin assignment
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8.3 Connecting the LSI to a PC

To configure your LS| system or change settings, you must
temporarily connect the PC to the LSI. For this purpose the LSl is
fitted with a RS 232/RS 422 interface which enables you to
connect quickly and easily between the PC and the LSI.

® Connect the LSl interface RS 232 (COM port) to a free serial
port on the PC.
Use a RS 232/RS 422 interface cable (see “Accessories” in
the appendix).

You can then configure the LSI system.

Notes:

The LSI's RS 232 interface is set up for connection to the PC. If
required, you can reprogramme it to a RS 422 interface by
jumpering pins 7 and 8. The “RS 422" LED on the LSI then lights
up as an indicator.

The pin assignment of a RS 422 interface is not standardised.
Compare the configuration on the connecting cable with the pin
configuration on the PC (see diagram) and adapt it as
necessary.

Connecting the LSl to a PC

LSl

NC
RXD
TXD
NC
GND

NC
NC
NC
NC

Pin no.

Pin no.

g~ wWN =

O wnN =

© oo~N»

Shield

© 0o ~NO®

PC

NC
RXD
TXD
NC
GND

NC
NC
NC
NC

Pin assignment of the interface connector in RS 232 mode

LSl

RXD-
RXD+
TXD+
TXD-
Housing
NC

NC
Jump-
ered

NC

Pin no. Pin no.

1 1

s XX,
/ \

4 4
Shield connected on LSI

5 end to strain relief (housing) 5

6 6

Ce ;

8 8

9 9

PC

RXD-
RXD+
TXD+
TXD—-

NC
NC

NC
NC

Pin assignment of the interface connector in RS 422 mode
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9 Programming the LS|l — User software

9.1 Installing the PLS/LSI user
software

Note:

The PLS/LSI user software as from version 03.21/03.61 is used
to programme a single PLS or an LS| system. If you have already
installed this user software on your PC for a PLS application you
do not need to install any new software for the LSI. You can start
programming immediately.

If you have an older PLS/LSI user software version installed on
your PC and want to continue using it, enter a different program
folder for the new PLS/LSI user software version when installing
it.

System requirements

Take note of the relevant hardware requirements of the
operating systems listed.

— min. 4 MB available memory on the hard disk

—  Windows 95™, Windows 98™ or Windows NT™ 4/SP4
(version 03.21 available for Windows™ 3.11 on request)

— min. 80486 processor

— min. 4 MB RAM

— Colour monitor recommended

— Installed graphics printer driver

— Correctly set date and time (utilised in configuration protocol)

The Install programme guides you through the installation
process for your PLS/LSI user software. Simply run the Install
programme. To run Install:

* Boot your PC.

* Insert the PLS/LSI programme disk in your PC’s floppy disk
drive.

* Under Windows™ 3.11:
Choose File = Run from the FileManager.
Windows 95™, Windows 98™ and Windows NT™ 4/SP4:
Choose Run from the Start menu.

* Select and run “Install.exe”.

* As necessary, enter the program directory/folder where you
want the new PLS/LSI user software to be installed.

® Follow the on-screen instructions.

When the installation is finished a message box appears telling
you that the setup has been completed successfully.

The PLS/LSI user software programme has been installed. You
can run it any time by clicking on its icon.
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9.2 Procedure

Notes:

When the program starts you are automatically logged on as the
machine operator. As such, you can poll data but cannot
transmit any.

To be able to transmit configuration data and monitoring areas
to the LSI, you must log on as an “Authorised Client”. How to log
on is described in section 9.3.

Make sure the LSI and all PLS units are correctly connected, as
described in section 8.

The status bar at the bottom of the screen contains a colour key
for on-screen display of the protective field and warning field.

Essential steps

In creating a new configuration you are guided by the PLS/LSI
user software. It guides you automatically through the following
steps:

* Configure hardware:
You log the sensors on and select whether you are using the
LS| for area protection or for protection on a vehicle. You
also define the inputs and outputs and the restart behavior
of the outputs.

* Define monitoring areas:
You define the areas to be monitored by the LSI. If you wish,
you can also determine the shape and size of the protective
fields and warning fields here.
You can define up to eight monitoring areas.

¢ Define monitoring cases
For each monitoring case (max. 15) you link a sensor to a
monitoring area and define the input conditions under which
the monitoring case is to be activated. Here you also define
which output is switched when there is an intrusion into the
protective field.
You can also define a specific order of switching between
the monitoring cases.

* Send a configuration to the LSI:
You now transmit all the configuration settings you have
made to the LSI. You must be logged on as an “Authorised
Client” to be able to do this.

¢ Edit monitoring areas:
Here, if you wish, you have the chance to alter the shape and
size of the protective fields and warning fields.

¢ Send monitoring areas to LSI:
Finally you transmit the protective fields and warning fields to
the LSI. For this, too, you must be logged on as an
“Authorised Client”.

When you have completed these steps the LS| system is ready
for operation.

Note:

Change the logon password, to protect your LS| system against
manipulation (see section 9.13).

Log your configuration data stored in the LS|, and back up the
configuration on the hard disk or on a floppy (see section 9.12).

Other options

In addition to the essential steps, you can use a number of other
options when configuring your LS| system.

Edit fields:

To edit the protective and warnings fields the PLS/LSI user
software provides you with a number of useful editing
functions.

— Teach-in and check protective field:
In the teach-in process the active sensor scans the defined
space contour, and the LS| generates a protective field from
the scan. You can influence the physical extent of the
protective field by marking out its contour with a target
board, for example. You have to check learned protective
fields.
You can also edit a learned protective field subsequently, just
like any other segmented field. (This function is not available
for the LS| used with PLS 101-316 .)

— Adapt protective fields to speed:
If you are using the LS| on a vehicle, you can switch between
protective fields of different size and shape depending on
the speed of the vehicle. In this way you can adapt the
monitoring area flexibly to the surroundings and speed of the
vehicle. For this, you must connect incremental encoders to
the LSI.

— Simulate monitoring cases:
You can check the monitoring case settings by simulating the
input conditions on PC . In this way you can check whether
the sensors and fields are correctly assigned in every
monitoring case.

— Monitor protective fields:
You can monitor the protective fields and warning fields in
operation using a connected PC. You can also store the
defined space contours of the sensors as a check.

— Monitor inputs and outputs:
You can monitor and log the switching states of the inputs
and outputs of the LSI with the I/0 monitor. You can save the
retrieved data to an ASCII file for further evaluation.

— Check settings:
You can view, check and print all configuration settings in a
page view.

— Receive and store configuration:
You can receive and print the configuration data stored in the
LSI. You can save any configuration to the hard disk or to a
floppy.

— Change password:
To protect your LS| against manipulation, you should change
the logon password.

— Change screen view:
You can zoom, unzoom or move the screen view, for
example.

Interrogate fault memory (system diagnosis):
For troubleshooting purposes you can interrogate the fault
memory of the LSI and the connected sensors.
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9.3 Getting started: Initial
configuration

The LSl is shipped with certain pre-configured settings. This
section describes how you can adapt those settings to your
application.

® Switch on your LS| system
(it takes a few seconds to start up).

® Start the PLS/LSI user software.

The following dialogue box appears:

| PLS /151 user software =1l .

- The PC receives the pre-configured settings and displays them

I : H s on-screen.
\?f} Feceve configuration? o
ote:

To start up the system the desired configuration must
always be transmitted from the PC to the LSI.

Click on “Yes”.

i e S| Mo |
Hzer caterony ] l The following dialogue box appears:
To be able to transmit configuration data and monitoring areas
User category to the LSI subsequently, you must be logged on as an

T — |
b

Security noticel
Always log off when leaving pour workstation!

Logon Logoff | Cancel l Help |

® Choose “Authorised Client” from the category list.
Uzer category %]

* Enter the password “SICK_PLS” and click on “Logon”.
User category

|.ﬁ.uthurized client _:" I:.E'Lk

Pazsword

Security noticel
Always log off when leaving pour workstation!

Logon Logoff | Cancel Help

FF B 'F BFF-~F [Althorzed client | You are now logged on as an “Authorised Client” (see status bar
; at bottom of screen).

Note:
Always log off when leaving your workstation! This will prevent
unauthorised persons from manipulating your LSI system.
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MNew LS| configuration

What sensor type do you want to uge?

Select your senzor type or use the automatic identifier.

Detect |

PLS 10% - 12, max. protective field radius 4.0m| ;“
Continue > I Cancel | Help
New LS| configuration
What sensor address iz the sensor to use ?
" Single address I-‘i
< Back | Continue > I Cancel | Help

MNew LS| configuration

What application vanant do you want to use ?

If you use "pixel supprezsion’ for the evaluation, the
detection of objects with diamet ller than 50mm
i no longer guaranteed.

" Vehicle protection

1f you use "pixel suppression’ for the evaluation, the
detection of obj with di ller than 70mm
is no longer guaranteed.

Whal evaluation do you want to use ?

' Standard ¢ Pixel suppression

< Back | Continue > I Cancel Help

Configuring the hardware

You can edit the received configuration or create a new one.
To create a new configuration:

® From the menu choose File = New
and click on “LSI Configuration”.

* Click on “OK”.

The following dialogue box appears: This is where you set the
sensor type you want to work with.

* Select your sensor type or have the sensor automatically
detected by clicking on “Detect”.

* (Click on “Continue”.

The remaining steps to follow and dialogue boxes which appear
are the same as the following steps under “Edit configuration”.

To edit the received configuration:
* From the menu choose LSI — Configuration — Edit .
® Or choose the “Edit Configuration” button from the toolbar.

The following dialogue box appears: This is where you set the
address under which the LS| and the sensors are to be
addressed.

® Select whether you want to use a universal or single
address.
Universal address (zero):
This is the recommended setting. If you set “Universal
address”, the stored configuration can be transferred at a
later time to any other LSI.
Single address (between 5 and 126):
If you set “Single address” you assign the LS| the address
specified here for transferring the configuration. It is then
only possible to reload a configuration at a later time if the
address specified here and the one stored in the LS| match.
This makes sense when you want to ensure that a
configuration saved as a file can only be transmitted to a
specific LS| unit.

* (Click on “Continue”.

The following dialogue box appears: This is where you define the
area of application of your LS| system.

* Select whether you want to use the LSI for area protection or
for protection on a vehicle (e.g. an automated guided vehicle
—AGV).

® Select which evaluation you want to use.
Standard:
This is the standard evaluation.
Pixel suppression:
In this setting, objects detected only by a single pixel per
scan are ignored. This can be useful in preventing
unintended shutdowns.

* (Click on “Continue”.
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New L5I configuration

Do you want to uze incremental sensors ?

With incremental sensors, inputs C and D are no
longer available.

What inputs do you want to use ?
A "B TC D
What outputs do you want to use ?

[F 055D A/ Wzh M OSSDB/WZB

Run contactor monitoring ?

[T 0ssD A " 0SSD B

< Back | Continue > I

Cancel | Help

New L5| configuration

Select the restart mode for 0SS0 A

" Without delay.
(" Delayed by

IE_ seconds

Select the restart mode for 0SSD B.
% With restart inhibit
T Without delay.
" Delayed by

| 2 | seconds

Do you want to use startup testing ?

[¥ Use startup testing

¢ Back | Continue » I Cancel Help

New L5I configuration

You can add sensors to the list. rename them, or remove
the last sensor. You must define at least one sensor.

Add..

Rename.... |
Hemove |

All sensors are type: PLS 10x-212

¢ Back | Continue > I Cancel Help

The following dialogue box appears: This is where you set which
inputs and outputs you are using.

® Check the checkbox to indicate if you have connected
incremental encoders. You can use incremental encoders if
you are operating the LS| on a vehicle (see section 9.7).

® Select which inputs and outputs you are using by placing a
check against them.

* Check the checkbox to indicate if external device monitoring
(EDM) is to be active for the outputs you are using. How to
connect the external device monitor is described in
section 8.2.

* Click on “Continue”.

The following dialogue box appears: This is where you set the
restart response of the outputs and the start-up testing.

* For the configured outputs, select how the LSl is to restart
after a protective field infringement.
With restart inhibit:
The system only restarts after a protective field infringement
or a reset when the protective field is free and the restart
button is pressed.
Without delay (without restart inhibit):
The system restarts as soon as the protective field is free
after the preset response time (multiple scans).
Restart delayed by n seconds:
The system only restarts when the time set here has
elapsed after the protective field has become free again.

* You can also select whether you want to work with start-up
testing. If you select this option, you must intentionally
interrupt the protective field once after switching on the
system.

In this way you can stipulate that, after switching on the
system, the machine operator must first verify the detection
of the PLS by intruding into the protective field fefore
beginning work.

* (Click on “Continue”.

The following dialogue box appears: This is where you log on the
sensors you are using. When the system is shipped one sensor
is already logged on.

To log on other sensors:
® Click on “Add”.

* Enter a name for the sensor and click on “OK”. The sensor is
logged on.

* Click on “Continue”.
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New L5I configuration

You can add monitoring areas to the list. rename them. or
remove the last monitoring area. You must define at least
one monitoring area.

Defining monitoring areas

The following dialogue box appears: This is where you define the
monitoring areas to be used.

One monitoring area is already defined when the system is
shipped (see also section 9.4, “Expanding the configuration”).

Add._ To define other monitoring areas:
Click on “Add”.

* Enter a name for the monitoring area and click on
“Continue”.

Hemove

Rename... | °
[

< Back | Continue > I Cancel Help

The following dialogue box appears:

New monitoring area ]| ° Selectthe shape of the protective field and warning field.
You can define the sizes of the fields now or later. If you want
to define them now, click on “Dimensions” and enter the

dimensions you want.

Select the field shape for the protective field.

[T |  Dincnsions. |
Note:
Select the field shape for the waming field. You will find more details on editing the protective fields and
|Hectangle ﬂ| BRiaier | warning fields in section 9.5.
® (Click on “Continue”.
Note:

® Confirm your settings with “OK”.
Warmning fields can only be in segmented form. Other field
hapes are converted into a segmented form.

The monitoring area is set.

The dimensions of segmented fields can only be entered with

the ‘Edit monitoring area’ menu function. * (Click on “Continue”.

¢ Back | Continue > I Cancel Help
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Mew L5I configuration B

You can add monitoring cases to the list. rename them. or
remove the last monitoring case. You must define at least
one monitoring case.

Add.._
Rename...
Hemove
Edit...
Check

Overview. ..

Ladl

¢ Back | Continue > I

Cancel | Help |

New monitoring case B

Link the monitoring case to a sensor and a monitoring area.

Select the sengor.

2 Sensor?

Select the monitoring area.

1 Field]

2 Field2

¢ Back | Continue > I

Cancel | Help |

New monitoring case B

Define input conditions to activate monitoring case.

A B C D

Select overview to dizplay input conditions of all defined
monitoring cases.

Overview... |

¢ Back | Continue > I

Cancel Help

Defining monitoring cases

The following dialogue box appears: This is where you define the
monitoring cases to be used.

One monitoring case is already defined when the system is
shipped. You can change its settings as you wish.

To change a monitoring case:

* (Click on “Edit” and change the settings as you need.

To define other monitoring cases:
® Click on “Add”.

* Enter a name for the monitoring case and click on
“Continue”.

The following dialogue box appears:

® Select the sensor you want to be active in this monitoring
case.

® Select the monitoring area you want to monitor on the
selected sensor.

* Click on “Continue”.

The following dialogue box appears:

* For the existing inputs, define the input information on which
you want activation of the monitoring case to be based:

X = low or high

0 =low

1 = high
Note:

Each input consists of two signals of which the states must
always be inverted, e.g. for input A signals A, and A_:

— Input A low: A,=1andA,=0

— Input A high: A,=0andA,=1

The value set in the dialogue box always corresponds to the
signal level of the assigned input A,, or B,, C,, D, (For the wiring
of the inputs see section 8.2.)

* Click on “Continue”.
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New monitoring case B
Select outputs to be activated in case of intrusion into
assigned monitoring area.
(" 0S5DB/WZB
< Back | Continue > I Cancel | Help |
New monitoring case B
Select the permizsible order of switchover for monitoring
cases.
After a monitoring case switchover any monitoring case
i permissible.
" Unique order
After a monitoring case switchover only this monitonng
case switchover can be switched to.
" Alternative order
After a monitoring case switchover only one of the two
monitoring cases can be switched to.
Numbers of monitoring cases
< Back | Continue > I Cancel | Help |
New monitoring case x|

Enter number of scans for multiple evaluation

Evvaluation of lﬁ_ FCANg

Response fime is 130 ms

Flease note:

The scan rate has a direct influence on the necessany safety
distance.

After selecting thiz value check that the safety distance is
adequate. '

< Back | Continue > I Cancel Help

The following dialogue box appears:

® Select the output to be switched in this monitoring case if
there is an object in the protective field.

* (Click on “Continue”.

The following dialogue box appears:
This is where you set the order in which the monitoring cases are
to be activated.

Note:

You can alter this setting later. For more details on this and on
switching between several monitoring cases refer to “Additional
monitoring cases” in section 9.4.

® Select “Any” as the order, for example.

* (Click on “Continue”.

The following dialogue box appears: This is where you set how
often (that is, in how many consecutive scans) the sensor must
detect an object in the protective field before the configured
outputs are shut off (between 2 and 16 scans are possible).

(If you are using the LSI together with PLS type 101-316 for
vehicle protection, the response time of the LSl is fixed at

270 ms.)

* Enter the desired number of scans.
Note:
For safety reasons, always select the lowest possible setting!
If you increase the setting the system will become more
stable, but will also respond more slowly. The current
response time is shown in the box.

® (Click on “Continue” and confirm your settings with “OK”.

The monitoring case is defined.

® (Click on “Continue”.
* (Click on “OK” to accept the configuration.

The configuration is defined. You can now transmit the settings
to the LSI, as described in the following section.
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BEFE-wF Adthonzed cliert|

User category

Uzer category

|.ﬁ.uthurized chent

Pazsword

Security noticel
Always log off when leaying your workstation!

Logon Logoff Cancel Help

PLS/LSI user software

SICK

LSI configuration

Gereral

The seral number is PC - Sk,

The software wersion is 02.11.

The universal address is used.

The application is ‘area protection’,
Incremantal ancadars are not prezent
Inputs A are configured.

Outputs Aare configured.

Contactor monitoring (EDh) not being performed for 0350 A
0550 Auses the manual restart.
Startup testing is active.

Sensors

Sensor 1

> The sensor name is ‘Sensort’.
5 Senseris type ‘ALY 10xx12.

Monitoring cases

Monitaring sase 1

The name of the monitoring caze is 'Cazal’

The zenzar name is “Sensorl’,

The monitoring area name is ‘Field1

Ftivation begins with input 4013, B, Coc), DEc).

Qutput Az switched in caze of intrusion.

The mubtiple evaluation of 2 scans has a response time of 190 ms
Protective field switchower uses any order,

PLS/LSI user software B

Configuration successfully transfered! Alzo transter the monitoning areas?
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Sending a configuration to the LSI
* Make sure you are logged on as an “Authorised Client” (see
status bar at bottom of screen).

* If you are not logged on as an “Authorised Client”, choose
LSI — User Category from the menu, or click on the “Logon/
Logoff User Category” button on the toolbar.

The following dialogue box appears:

® Choose “Authorised Client” from the category list.

* Enter the password “SICK_PLS” and click on “Logon”.
You are now logged on and can send data to the LSI.

* From the menu choose LSI — Configuration — Send to LSI,
or click on the “Send Configuration” button on the toolbar.

The screen displays a multi-page overview of the configuration
settings for you to check through once again.

To correct settings:

* Click on “Cancel” to close the overview and change the
settings.

To confirm settings:
® (Click on “Confirm”.

The configuration data are sent to the LSl and stored there.

The following dialogue box appears:

* If you want to transmit the monitoring areas unchanged, click
on “Yes”. You can then skip the next section, “Editing a
monitoring area”.

If you also want to alter the shape and size of the monitoring
areas, click on “No”. You can then edit the protective and
warning fields, as described in the following section.
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Active field: Active background field:
|Nn 1 - Field1/Protective field =] [<Mo field>
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Aclive zensor:

| 1 Sensorl ‘:j|
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‘1 Sensorl

Active background field:

<No field> :J|
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Segmented rectangle
Segmented semicicle
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Editing a monitoring area

The screen displays the protective field you have defined. You
can edit the sizes of all protective fields and warning fields after
defining them.

*  From the menu choose Monitoring area — Edit, or click on
the “Edit Monitoring area” button on the toolbar.

* From the “Active Field” list select the protective field or
warning field you want to edit.

* From the “Active Background Field” list select the protective
field or warning field that you want to see in the background
for comparison purposes.

* From the “Active Sensor” list select the sensor of which you
want to see the current defined space contour in the
background for comparison purposes.

The selected fields and the space contour of the selected
sensor are shown on-screen.

The status bar at the bottom of the screen contains a colour key
for on-screen display of the protective field and warning field.

Note:

The space contour of the active sensor serves only as an aid to
defining the protective and warning fields. The sensor you select
here has no influence on the linking of monitoring areas and
sensors in the monitoring cases.

Convert field shape:

* To convert a field into a different shape, choose Edit —
Convert Into from the menu.

Various field shapes are available to choose from:

— Segmented field: You can select various resolutions. The
more segments a field has, the higher is its resolution. You
can define the co-ordinates for each segment individually.

— Rectangle: This is the default. Newly defined fields are
always this shape, unless you select a different setting. You
can adjust the height of the rectangle and the width at the
right and left.

— Semi-circle: Here you define the radius.

— Segmented rectangle / Segmented semi-circle: You define a
rectangle or a semi-circle and select the desired resolution
(number of segments). The field is automatically converted
into a segmented field with the appropriate dimensions.

Notes:

Warning fields are always segmented fields. If you have defined
a warning field as a rectangle or semi-circle, it is automatically
converted into a segmented field with the appropriate
dimensions.

When you convert a field or change the resolution of a
segmented field, the shape of the field may change minimally.

The following sections set out only the basic means of defining
the sizes of the various field shapes. For more information on
editing fields, refer to section 9.5.
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Define rectangular field:

* To set or move a corner point:
Double-click on the desired position with the mouse.

Note:

In the example a rectangular grid pattern was chosen for the
screen view. You can switch between circular and rectangular
grid patterns. For more details refer to section 9.14.

.. or
* From the menu choose Edit — Field Co-ordinates.

This dialogue box appears, showing the dimensions of the

Edit rectangle rectangle.
Iﬁm— 114 * Enter the dimensions you want.
Lel: *  Confirm with “OK”.
: ] Cancel
Right: 90 cm The dimensions of the rectangle are changed accordingly.

Height: 15[' cm

Define semi-circle:

* Double-click with the mouse on the desired position to
define the radius of the field.

.. or:

*  From the menu choose Edit — Field Co-ordinates.

Edit semicircle

This dialogue box appears, showing the radius of the semi-circle.

: ] Ok *  Enter the dimension you want.
Radius: 30 cm y

Cancdl ® Confirm with “OK”.

The radius of the semi-circle is changed accordingly.

28 8 008 310/M848/06-05-02 Technical Description « LS| © SICK AG « Industrial Safety Systems « Germany « All rights reserved



Edit field
Paint % | Point y I
50.0cm 0.0cm
56.8cm 54 9cm Help
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-60.5cm 50.8cm
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Add.. Edit
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Define segmented field:

® To set a point with the mouse:
Double-click on the desired position.

* To move a point with the mouse:
Select the point and drag it to the desired position.

* To delete a point:
Select the point and click on the “Delete” button on the
toolbar.

.. or:

*  From the menu choose Edit — Field Co-ordinates.

This dialogue box appears, showing the co-ordinates of all
defined points.

You can add any points to the list, or you can select a point and
edit it or remove it.

* To set a point:
Click on the “Add” button and enter your desired co-
ordinates in the dialogue box.

* To move a point:
Select the point in the list and click on the “Edit” button.
Enter your desired co-ordinates in the dialogue box.

® To delete a point:
Select the point in the list and click on the “Remove” button.

Note:

You can also select a point with the mouse before choosing
Edit — Field Co-ordinates. The co-ordinates of the point in
question are then already highlighted in the list.

* When you have defined the protective and warning fields as
you want, deactivate the Monitoring area — Edit menu
function, or deactivate the “Edit Monitoring area” button on
the toolbar.

Note:

Intrusion into needle-shaped protective fields or parts of
protective fields (segments comprising just one pixel) are
ignored by the system for the sake of greater availability.

If protective field shapes of such kinds are unavoidable,
always programme at least one additional adjacent pixel.
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Sending a monitoring area to the LSI

Transfer monitoring areas 2}l ¢ From the menu choose Monitoring area — Send to LSI,

Add the monitoring areas you want to transfer to the list or click on the “Send Monitoring area” button on the toolbar.
Monitoring areas | Transfer | Learned | ﬂ] The following dialogle box appears:

"1 SF Field1 Help | ® (Click on “Add All”,
1 WF Field1 or — if you only want to transmit individual fields — select the
2 5F Field2 fields you want from the list at the top and click on “Add”.

2 WF Field2

The fields are entered in the list at the bottom.

* C(Click on “Send” and confirm for each individual field.

Add Add al |

Transfer monitoring areas |

Oar ey T
NEMoYE | HEMOYE all |

The following dialogue box appears: The transmitted fields are

Transfer monitoring areas x| ) ) . )
now marked with asterisks in the list.
You have transferred the following monitoring areas. If you have * Check that all protective fields and warning fields are marked
not yet transferred the configuration, you can do it now. with an asterisk, and so have been transmitted correctly.

* If you already sent the configuration before, you can click on

Monit areas | Transfer | Learned | “No”.
S If you have not yet sent the configuration, click on “Yes” and
i 1 WF Figld & transmit it as previously described under “Send configuration
2 SF Field? . to LSI".
2 WF Field2

When you have transmitted the configuration and all monitoring
areas, the system is ready for operation.

Note:

After programming, check on the plant or vehicle that all

monitoring areas are the correct size and shape! You can do

Yes ! No Help this by intruding intentionally into the monitoring areas.
Only start up the plant or vehicle when you are sure all

monitoring areas are operating effectively!

Tiansfer configuration now ?

When leaving your workstation log off by way of the “LSI —
User Category” menu function!

Also change the “Authorised Client” logon password. Make a
note of the new password at a location accessible only to
authorised persons. This will prevent unauthorised persons
from manipulating the LSI system. (How to change the
password is described in section 9.13).
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LSI configuration

Incremental sensor
|0 defirition l Address l Wariant | Restart

Sensors | taritanng areas i Maonitorng cases

Available senszors:

i1 Senzorl

Add..

Hename.__ |

Hemove

All sensors are type: PLS 10x-x12

oK I Cancel Apply Help

9.4 Expanding the configuration

This section shows you how you can expand your configuration
to adapt it to your specific requirements.

You can add sensors and monitoring areas and work with
additional monitoring cases.

You can also change the inputs and outputs and edit the
settings for the address, the application variant and the restart
behaviour.

Note on the following subsections:

There are two basic means of expanding the standard

application, depending on the user category under which you are

logged on:

— If you are logged on as an “Authorised Client” you are
automatically guided through all the steps, as when creating
a new configuration (see section 9.3).

— If you are logged on as “SICK Service”, you can only call up
and alter specific individual settings.
The following subsections describe these options. This
means you do not need to read the entire section, but can
go straight to the passages which are relevant to your
application.

Logging on additional sensors

* From the menu choose LSI — Configuration — Edit .
® Or choose the “Edit Configuration” button from the toolbar.

* From the “LSI Configuration” dialogue box select the
“Sensors” tab.

* Click on “Add”.

* Log on all the sensors connected to your LS| one after the
other and name them as you wish. You can log on up to four
Sensors.
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LSI configuration % |
Incremental sensor I
|00 defirition | Address | Wariant | Restart l
Senzorg Monitoring areas i Maomitoring cazes l
Available monitoning areas:
T e
Hename... |
-i.h'.‘ﬂf'.'f‘-‘tf
0K | Cancel l Apply | Help |
LSI configuration % |
Incremental sensor I
|00 defiritian | Addrezs l Wariant I Festart l
Sensors I tonitanng areas | Monitoring cases

Awailable monitoning cases:

il aszel Add .

Hename... |

H EMUYE

Edit... I
Check i
DOverview. .. i

Cancel Apply Help

o |

Defining additional monitoring areas

* From the menu choose LSI — Configuration — Edit .
® Or choose the “Edit Configuration” button from the toolbar.

* From the “LSI Configuration” dialogue box select the
“Monitoring areas” tab.

* Click on “Add”.

* Log on all the monitoring areas you need one after the other
and name them as you wish.

* Define the size and shape of the protective and warning
fields for your application as described in the example in
section 9.3.

Defining additional monitoring cases

* From the menu choose LSI — Monitoring Cases — Edit .
The following dialogue box appears:

View list of all monitoring cases:

® Click on “Overview”. You get a list of all defined monitoring
cases, their input and output definitions and the active
sensors and monitoring areas. Here you can keep a running
check on your settings.

Check plausibility:

® (Click on “Check”. During configuration you check here that
the monitoring cases with their current settings are plausible.
This can help you to detect any conflicts or errors.

To generate a new monitoring case:

® C(Click on “Add”. A series of dialogue boxes appears in which
you can enter your settings as described in section 9.3.
(You can alter any of the settings later).

To delete a monitoring case:
® Select the monitoring case you want to delete from the list
and click on “Remove”.

To change a monitoring case:

* Select the monitoring case you want to change from the list
and click on “Edit”. You can then make the change you want
on the various tabs as described below:
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Settings for monitoring case - Casel 2 | “Links” tab:
This is where you define which monitoring area (comprising a

Links | 140 definiions | Order | Evaustion | protective field and a warning field) is to be monitored on which
Sensor.

Available sensors:

2 Sensor2

Available monitoring areas:

1 Field1

2 Field2

0K | Cancel 1 a"-;ir-;-'i,-:_i Help l

Settings for monitoring case - Casel ]| “I/O Definitions” tab:
This is where you set the input information on which you want
Links | 170 definitions | Order | Evalustion | activation of the monitoring case to be based:
X = low or high,
i~ Activation by input conditions | 0 = low,
C 1 = high.

D
W _J| Also select the output to be switched in the event of an intrusion
into the protective field.

A B €
B x=] [x 2

~ Monitoring case switches following outputs - i NOte:_ . . .
Each input consists of two signals of which the states must
F0SSDA/WZA (OSSDB/WZH . always be inverted, e.g. for input A signals A, and A_:

— Input A low: A,=1andA,=0
— Input A high: A =0andA,=1

The value set in the dialogue box always corresponds to the
signal level of the assigned input A, or B,, C,, D,,. (For the wiring
of the inputs see section 8.2.)

Dverview... |
(1] 4 | Cancel 1 r'.;i;;-i_-_r_i Help l

Settings for monitoring case - Casel x| “Evaluation” tab:

This is where you set how often (that is, in how many
consecutive scans) the sensor must detect an object in the
protective field before the configured outputs are shut off
(between 2 and 16 scans are possible).

This sets the response time of the LSI.

Links | 1/0 definitions | Drder ~ Evaluation |

i~ Multiple evaluation
Ewaluation of IE Feans

Responze time 1z 190 me

Note:

If you are using the LS| together with PLS type 101-316 for
Flease note; vehicle protection, the response time of the LSl is fixed at
The zcan rate haz a direct influence on the 270 ms.

necesszary safety distahce,
After zelecting thiz valus check that the zatety
distance iz adequate.

0K | Cancel | Auon Help l
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Settings for monitonng case - Casel
Links | |/0 defintions | Order | Evaluation |

i~ Monitor protective field switchover

" Unigue order

" Alternative order

Numberz of monitoning cases

-

(1] 4 | Cancel i Apply i Help

LSI1 configuration

Senzors | Monitaring areas I onitoring cazes
|ncremental sanzar
1/0 definition l Address I Yarant I Restart

I Incremental sensor present
" Contactor monitoring for 055D A being performed

[T Contacto ! momtonng fof DSS00B beina perfoimed
~1/0 definition
Inputs Dutputs
VA [ HSENA Y Wa A
B ' "
[ i
D -

0K I Cancel Apply Help

“Order” tab:

Here you can set the order in which the monitoring cases are to

be activated.

— Any: After the current monitoring case, any other case may
be activated.

— Specific: After the current monitoring case, only the case you
selected from the list below can be activated.

— Alternative: After the current monitoring case, only one of the
two cases you selected from the lists below can be
activated.

Note on specific and alternative order of activation:
When programming the order, make sure only one input at a
time changes state when switching monitoring cases.

Order example:

PP
ORr P, OoO>rX
PR, OO

Changing inputs and outputs

* From the menu choose LSI — Configuration — Edit .
* Or choose the “Edit Configuration” button from the toolbar.

* From the “LSI Configuration” dialogue box select the “I/0
Definition” tab.

* Check the checkbox to indicate if you have connected
incremental encoders. You can use incremental encoders if
you are operating the LS| on a vehicle (see section 9.7).

® Select which inputs and outputs you are using by placing a
check against them.

® Check the checkbox to indicate if external device monitoring
(EDM) is to be actice for the outputs you are using.
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LSI configuration |
Senzorg | Moritaring areas I Monitaring cazes |
Incremental eanzor ]
120 definition | Address | Wanank I Restart 1
~Addiess -
" Single address [
0K I Cancel Apply Help
LSI configuration % |

Senzorg |

/0 defirtiorr |
i~ Application vanant -
 Area protection

" Vehicle protection

fddress |

Moritaring areas I

[ncremental sanzor

Vanant

i~ Evaluation

(=" Standard

™ Pixel suppression

Monitaring cazes

Restart

1

Cancel

Apply

Help
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Changing address

You can define whether the LS| is addressed by way of a
universal address or single address.

* From the menu choose LSl — Configuration — Edit .
® Or choose the “Edit Configuration” button from the toolbar.

* From the “LSI Configuration” dialogue box select the
“Address” tab.

® Select whether you want to use a universal or single
address.
Universal address (zero, recommended setting):
If you set “Universal address”, the stored configuration can
be transferred at a later time to any other LSI.
Single address (between 5 and 126):
If you set “Single address” you assign the LS| the address
specified here for transferring the configuration. It is then
only possible to reload a configuration at a later time if the
address specified here and the one stored in the LSI match.
This makes sense when you want to ensure that a
configuration saved as a file can only be transmitted to a
specific LS| unit.

Changing application variant

You can also change the area of application of the LS| system at
a later time.

* From the menu choose LSl — Configuration — Edit .
® Or choose the “Edit Configuration” button from the toolbar.

* From the “LSI Configuration” dialogue box select the “Vari-
ant” tab.

® Select whether you want to use the LSI for area protection or
for protection on a vehicle (e.g. an automated guided vehicle
— AGV).

® Select which evaluation you want to use.
Standard:
This is the standard evaluation.
Pixel suppression:
In this setting, objects detected only by a single pixel per
scan are ignored. This can be useful in preventing
unintended shutdowns.
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L51 configuration

Senzorg | Moritaring areas I Monitaring cazes
[ncremental eanzor
120 defiritian I Bddress I Wanant Restart
~ Restart mode 055D A
" Without delay.
" Delaped by !3'1 seconds
i~ Restart mode 055D B -
& Wsth testart mhibit
£ Withoul delay,
& elayed by I'.':' seconds
¥ Use startup testing
0K I Cancel Apply Help
L51 configuration
[#0 defiritian | Address i Wariant | Festart
Sensors I bonitaring areas I Monitoning cases

Incremental sensor

-~ Incremental sensor

Sensor C: |5|] Pulses per c
Sensor D- |5l] Pulses per o

Speed difference of sensors:

m travel
m travel

I25 -4

- Measurable speeds -
The min. speed iz +-10 cm/s.

The max. speed is +-2000 cm/s.

- Speeds used
The min. speed is 0 cm/s.

The max. speed is 0 cm/fs.

ok |

Cancel

Apply

Help
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Changing the restart behaviour

You can change the settings for the restart behaviour and the
start-up testing.

From the menu choose LSI — Configuration — Edit.
Or choose the “Edit Configuration” button from the toolbar.

From the “LSI Configuration” dialogue box select the “Rest-
art” tab.

For the configured outputs OSSD A and B, select how the LSI
is to restart after a protective field infringement.

With restart inhibit:

The system only restarts after a protective field infringement
or a reset when the protective field is free and the restart
button is pressed.

Without delay (without restart inhibit):

The system restarts as soon as the protective field is free
after the preset response time (multiple scans).

Restart delayed by n seconds:

The system only restarts when the time set here has
elapsed after the protective field has become free again.

Use start-up testing:

If you select this option, you must intentionally interrupt the
protective field one time after switching on the system. Only
then is the system ready for operation.

(How to perform start-up testing is described in section
12.2).

Configuring incremental encoders

If you want to evaluate the speed of a vehicle in vehicle
protection mode, enter the data from the incremental encoders
here. The “Incremental encoders available” checkbox on the “I/
0 Definition” tab must be checked for this. (For detailed
information on evaluation of the speed data of a vehicle refer to
section 9.7.)

From the menu choose LSI — Configuration — Edit .
Or choose the “Edit Configuration” button from the toolbar.

From the “LSI Configuration” dialogue box select the
“Incremental Encoders” tab.

Enter the number of pulses per cm of travel for the
incremental encoders C and D being used.

Enter the maximum speed difference between incremental
encoders C and D as a percentage.

Note:

The maximum possible speed of the vehicle is displayed in the
box.

The minimum recordable speed is £10 cm/s.

For technical reasons, and for the sake of greater availability,
lower speeds are ignored and interpreted as O cm/s.
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9.5 Editing/dimensioning fields

Section 9.3 describes the basic way to edit a protective field or
warning field. You can use rectangular, semi-circular or multiple
segmented fields. You can draw the fields using the mouse or
type in their co-ordinates.

This section describes additional options of defining the size and
shape of the protective and warning fields for your application.
Various edit functions will assist you in drawing up the fields.

The status bar at the bottom of the screen contains a colour key
for on-screen display of the protective field and warning field.

Notes:

Protective fields require additional allowances, to cover the
measurement error of the PLS for example. There are also
specific dimensioning rules to follow, such as for use of the
system on materials handling equipment in narrow aisles. Refer
to the Technical Description of the PLS.

After programming, check on the plant or vehicle that all
monitoring areas are the correct size and shape! You can do this
by intruding intentionally into the monitoring areas.

Only start up the plant or vehicle when you are sure all
monitoring areas are operating effectively!

Converting fields

You can convert a field into a different shape — for example, a
rectangular field into a segmented field.

*  From the menu choose Edit — Convert to .

These field shapes are available to choose from:

— Segmented field: You can select various resolutions. The
more segments a field has, the higher is its resolution. You
can define the co-ordinates for each segment individually.

— Rectangle: This is the default. Newly defined fields are
always this shape, unless you select a different setting. You
can adjust the height of the rectangle and the width at the
right and left.

— Semi-circle: Here you define the radius.

— Segmented rectangle / Segmented semi-circle: You define a
rectangle or a semi-circle and select the desired resolution
(number of segments). The field is automatically converted
into a segmented field with the appropriate dimensions.

Note:

Warning fields are always segmented fields. If you have defined
a warning field as a rectangle or semi-circle, it is automatically
converted into a segmented field with the appropriate
dimensions.
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Changing the scale of a segmented field
When you have defined a segmented field you can enlarge or
reduce it in scale.

* From the menu choose Edit — Select All to select all the
points in the field.

* Pick up one of the points with the mouse and drag the field
to the size you want.

Each point is dragged on a measuring ray of the sensor away
from or towards the zero as appropriate.

Copying and pasting fields

You can copy fields to the clipboard and paste them at a
different location, such as when you need several similar
protective fields or warning fields. But you cannot mix field types:
you can only paste a protective field back in as a protective field,
and a warning field as a warning field.

* From the menu choose Edit — Copy to copy the current field
to the clipboard.

* From the “Active Field” list select another field of the same
type (protective field or warning field).

* From the menu choose Edit — Paste to paste the field from
the clipboard.

You can then edit the field you have just pasted as normal.

Saving individual fields
You can save individual fields as files so they are available to be
used in other configurations.

* From the menu choose Edit — Copy To...
and save the current field under the desired file name on the
hard disk or on a floppy.

* To insert the stored field at the desired location, such as in
another configuration, choose Edit — Paste From and enter
the file name and storage location.

The field is inserted. You can then edit the field as normal.
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Fixing co-ordinates

When editing a segmented field you can fix one of the co-
ordinates of a point. This may be necessary when the co-
ordinate in question must not be changed, such as when
configuring a protective field for a narrow alley.

*  From the menu choose Edit — Field Co-ordinates.

* In the list select the point whose position you want to change
and click on “Edit”.

This dialogue box appears.
* Enter the co-ordinates you want for x and y.

* Select which co-ordinate must not deviate from the entered
value, for example “Fix X-value”, and click on “Calculate”.

The next closest point on a measuring ray with the desired co-
ordinates is calculated.

* The calculated co-ordinates are displayed. To accept them,
click on “OK”.
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9.6 Teaching-in a protective field

You can teach-in protective fields. In the teach-in process the
active sensor scans the defined space contour, and the LSI
generates a protective field from the scan. You can influence the
physical extent of the protective field by marking out its contour
with a target board, for example. You have to check learned
protective fields.

You can also edit a learned protective field subsequently, just
like any other segmented field. (This function is not available for
the LS| used with PLS 101-316 .

* From the “Active Field” list select the protective field you
want to edit.

* From the “Active Sensor” list select the sensor from which
you want to receive the data.

* From the menu choose Monitoring area — Teach-in.

® Or click on the “Teach-in Monitoring area” button on the
toolbar.

The active sensor scans its surroundings and shows you the
result. The contour you see on-screen is the largest possible
extent of the protective field.

(The precise contour of the protective field is based on the
ambient dimensions).

* If you want to reduce the size of the learned contour, run a
target (e.g. a piece of cardboard, at least 10 x 10 cm in size)
slowly along the edge of your desired protective field.

The contour of the protective field is reduced at the relevant
point. On the screen you can track how the protective field
adopts to the taught-in contour.

Note:

To prevent fixed obstacles in the scanning plane subsequently
producing false signals, 13 cm (= max. measuring error of LSI) is
automatically deducted from the learned contour. Take this into
account as appropriate when reviewing over the protective field.

* To terminate teach-in, deactivate the “Teach-in Monitoring
area” button.
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This dialogue box appears. You now have three options:
— You can reject the taught-in protective field.

— You can edit it as a segmented field.

— Oryou can check it and then activate it in the LSI.

Reject protective field:
* Click on “Cancel”. The taught-in protective field is rejected
and the old field retained.

Edit protective field:
* Click on “Edit”. You can then edit the taught-in protective
field like a segmented field and then transfer it to the LSI.

Check protective field:
® (Click on “Check”.

The taught-in protective field is shown on-screen.
The space contour of the sensor is displayed for comparison
purposes.

* Infringe the contour of the protective field intentionally until
you have reached all 361 points and measuring rays. It is
important to do this in a corridor no more than approximately
70 cm from the inner edge of the protective field.

The status bar indicates the number of checked points.

As soon as you have checked all points, this dialogue box
automatically appears.

To abort the check before all points have been checked:

®* From the menu choose Monitoring area — Teach-in, or
deactivate the “Teach-in Monitoring area” button on the
toolbar.
The same dialogue box appears.

® (Click on “Yes” to transfer the monitoring area into the LSI
and confirm with “OK”.

The taught-in protective field is now active in the LSI.

Note:
You can also edit the taught-in protective field subsequently and
then transfer it as a segmented protective field to the LSI.
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9.7 Adapting protective fields to
speed

If you are using the LS| on a vehicle, you can switch between
protective fields of different size and shape depending on the
speed of the vehicle. In this way you can adapt the monitoring
area flexibly to the surroundings and speed of the vehicle.

For this, you must have connected incremental encoders to the
LSI. The LSl receives the speed data from the incremental
encoders and switches to a different monitoring case as
necessary.

* (Calculate the number of pulses your encoders deliver per
centimetre travel of your vehicle (min. 50 pulses per cm).
(A calculation example for a typical application is given in
section 12.1. in the appendix).

* To be able to transfer the configuration to the LSI
subsequently, log on as an “Authorised Client” by way of the
LSI — User Category menu function.

® Choose File = New from the menu
and create an LSl configuration with the following settings in
the dialogue boxes:

New LS| configuration ]| — Application variant: Vehicle protection

— Pixel suppression activated: This is the recommended
setting to prevent unintended shutdowns and enhance the

What application variant do you want to use ?.

 Area protection availability of the system.
If you use "pixel suppression’ for the evaluation, the
detection of objects with diamet ller than S50mm

is no longer guaranteed.

1 you use "pixel suppression’ for the evaluation, the
detection of objects with diameters smaller than 70mm
is no lonoer guaranteed.

What evaluation do you want to use ?

" Standard Pixel suppression

< Back | Eunlinue)l Cancel | Help |

New LS| configuration B

— Use incremental encoders: As a result inputs C and D are
occupied and so are no longer available to you.

Hemol ety e mccmental stn st / — Activate inputs and outputs and external device monitoring

i : (EDM) according to your requirements.

With incremental sensors, inputs C and D are no (In the example, no other input is configured apart from the

longer available. incremental encoders. In this case OSSD A is connected to

the vehicle’s braking system.)

What inputs do you want to use ?
Fa I'B
What outputs do you want to use ?
FOssD A/ WZA [ 0SSDB/FWZR
Run contactor monitoring ?

[T 0SsD A [T 05508

< Back | Continue > I Cancel Help
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New L5I configuration B

‘You have chosen a configuration with incremental sensors.
Enter the characteristic data of the incremental sensors.

Sensor C: 50} Pulses per cm tiavel

Sensor D: |5U Pulses per cm travel
Speed difference of sensors: |25 4

-Measurable speeds
The min. speed is +-10 cm/s.
The max. speed is +-2000 cm/s.

Cancel

¢ Back | Continue » I

Help

New LS configuration B

Select the restart mode for DS5D A.
{ With restart inhibit
" Without delay.

* Delayed by

]2_ seconds

Select the restart mode for 055D B.
& /it restart inbibit
& Whithoul delay.
{7 Delayediby

]-3_ seconds

Do you want to use startup testing ?

¢ Back | Continue > I

Cancel | Help |

New LS configuration B
You can add sensors to the list. rename them. or remove

the last sensor. You must define at least one sensor.

Add...
Rename....

Remove

I

All sensors are type: PLS 10x-212

Cancel Help

¢ Back | Continue > I

— Number of pulses of the encoders per centimetre travel of
your vehicle: Enter the values calculated for your application
here.

(A calculation example for a typical application is given in
section 12.1. in the appendix).

Note:

The maximum possible speed of the vehicle is displayed in the
box.

The minimum recordable speed is £10 cm/s.

For technical reasons, and for the sake of greater availability,
lower speeds are ignored and interpreted as O cm/s.

— Speed difference between the two incremental encoders:
The recommended setting is 25 %. The values of the two
incremental encoders may only differ by up to this amount.

Note:

The speed difference entered here may be exceeded for max.
20 seconds, e.g. for cornering. Activation of the protective field
in such cases is always based on the higher of the two speed
values. This ensures maximum safety.

— Set the restart behaviour for the outputs according to your
requirements.
(In this example, delayed restart after two seconds is
selected for the configured output OSSD A.)

— Start-up testing off: This is the recommended setting.

— Log on and name sensors.
(In the example, the two sensors in use are named
according to their position on the vehicle: one sensor is
mounted at the front and one at the rear, to monitor the
forward and reverse movement of the vehicle.)
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New LS| configuration B

You can add monitoring areas to the list. rename them. or
remove the last monitoring area. You must define at least
one monitoring area.

Add...
Rename...

Remove

i

< Back | Continue > I

Cancel | Help |

Mew LS| configuration B

You can add monitoring cases to the list. rename them. or
remove the last monitoring case. You must define at least
one monitoring case.

1 :
2 forw2 Add..

3 forw3

4 revl Rename...
b 1ey2

Remove
Edit..
Check

Overview. ..

Ld L.

¢ Back | Continue > I

Cancel | Help |

New monitoring case B

Define input conditions to activate monitoring case.

B [¥ Use speed range:

!mml-3[l cmis o

30 cm/s

A

Select overview to display input conditions of all defined
monitoring cases.

Overview... |

¢ Back | Continue > I

Cancel Help

— Enter and name monitoring areas.
(In the example, three monitoring areas are used, named
according to their size.)

— Define monitoring cases: Click on “Add” and make the
settings you need for your application.
Name each monitoring case and assign sensors and
monitoring areas as described in section 9.3 for the getting
started example.
(In the example, five monitoring cases are defined: three for
forward and two for reverse.)

— Use speed range: Activate this option and enter the speed
range in which you want the monitoring case to be active.

Notes:
In order to avoid errors, make sure a monitoring case is defined
for every speed at which the vehicle may run.

For technical reasons, speeds between —10 cm/s and

+10 cmy/s are interpreted as O cm/s. Consequently, you can only
enter values less than —10 cm/s or greater than +10 cm/s. To
cover the range 10 cm/s, enter speed ranges as follows, for
example:

—  For forward running: from —10 cm/s to +150 cm/s

— Forreverse: from —300cm/s to +10 cm/s

The more negative value is always at the left.

When defining the speed ranges, note that a maximum of two
monitoring cases can be active at any one time (simultaneous
monitoring cases).
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Overview of 1/0 definitions B
Case |A|B| min | max| Speed | Out| Field | Sensor|
forw2 30 150 medium  front
forw3 150 300 large  front
revl -300 30 small  rear
rev2 -1h0  -30 medium rear
Close |
Dverview of 170 definitions B

1] medium  front
forwd 0 large  front
revl 0 small  rear
rev2 0 medium rear
tum 1 gzmall  front

Close l

— Click on “Overview” to check your settings. The monitoring
cases are listed with the associated sensors, fields and
speed ranges.

(In the example, five monitoring cases are defined: three for
forward running at different speeds and two for reverse. The
“forward1” and “reversel” monitoring cases are active
together (simultaneous monitoring cases) and protect the
vehicle in both directions at low speeds.

— Edit monitoring areas: Define the size and shape of the
various protective and warning fields for your application as
described in sections 9.3 and 9.5.

Additional hints and tips:

Section 12.1 presents a number of examples offering additional
possibilities for implementing your application on a vehicle in a
configuration with incremental encoders.

Section 9.8 describes how you can simulate monitoring cases
on PC in order to check the linking of sensors and fields at
different speeds.

Section 9.10 presents information on the

“l/0 Monitor” menu function, with which you can receive and log
the switching states of the inputs and outputs and the
incremental encoders from the LS| in operation.

Note on turning on the spot:

When a vehicle is turning on the spot, the directional information

from the two incremental encoders differs. Under normal

circumstances this would cause the LS| system to shut down.

You can enable turning on the spot by defining a “turnaround”

monitoring case as follows:

— The “Use speed range” option is deactivated for this
monitoring case. The data from the incremental encoder are
then not evaluated during turning. Then the full speed range
of the vehicle is highlighted in the overview (see diagram).

— Apart from the incremental encoders, a further input must be
configured exclusively to activate the “turnaround” monitoring
case, e.g. input A. In all other monitoring cases this input
must be set to “0 = low”.
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+0 cmfs
-20 cm/s
-40 cmfs
-60 cmis
-80 cm/fs
-100 cm/'s
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 Uhenachungstalle simulieren W Falll, Sensorl, Feldi/Fall2, Sensar?, Feld? [Standard
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9.8 Simulating monitoring cases

You can check the monitoring case settings by simulating the
input conditions of each individual case on your PC. In this way
you can also check whether the sensors and fields are correctly
assigned in every monitoring case.

* From the menu choose LSI — Monitoring Cases —
simulate.

® Or choose the “Simulate monitoring cases” button from the
toolbar.

A dialogue box appears displaying the logged-on sensors.

* Set the desired state for each input (A, B, C, D):
0 - low
1- high

* If you have connected incremental encoders, activate the
“Speed” checkbox and set your desired speed in the list.

The dialogue box displays the monitoring cases active under the
given input conditions: The active monitoring area appears in the
box of the sensor to which it is assigned for the monitoring case
in question.

In the example there are two sensors. Under the set input
conditions, two monitoring cases are active at one time
(simultaneous monitoring cases).

The names of the active monitoring cases are displayed on the
status bar at the bottom of the dialogue box.
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PLS/LS1 user software

4
! E teasurements are only recorded during monitoring or editing of monitoring areas.

9.9 Monitoring protective fields

You have the option of monitoring the space contour and the
defined protective fields in operation, by means of a connected
PC.

® From the menu choose Monitoring area — Monitor .
® Or click on the “Monitoring area” button on the toolbar.

The active sensor with the active monitoring case is displayed
on-screen.

(In the example, two sensors are logged on and two monitoring
cases active simultaneously.)

The status bar at the bottom of the screen contains a colour key
for on-screen display of the protective field and warning field.

Saving a defined space contour

You can receive and save the defined space contour of a
sensor. In this way, when error shutdowns occur you can check
at which point the protective field was infringed.

*  From the menu choose LSI — Tools — Measurements —
Record Measurements.

* Specify the file name under which you want to save the
measured values and click on “OK”.

This dialogue box appears.
® (Click on “OK”.
*  From the menu choose Monitoring area — Monitor.

® Or click on the “Monitor Monitoring area” button on the
toolbar.

The measurements are recorded.
Stop recording:
* Deactivate the Monitoring area — Monitor menu option.

® From the menu choose LSI — Tools — Measurements —
Stop recording.

Play back recorded measurements:

® From the menu choose LSI — Tools — Measurements —
Play Back Measurements.

* Select the file you want and click on “OK”.

The measurements are played back. Where the space contour
protrudes into the protective field it is represented in red.

The toolbar contains six additional buttons with which you can
control the recording process as on a CD player.

Stop playback:

* Deactivate the LSI - Tools — Measurements — Play Back
Measurements menu option.
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1/0 monitor B
Log file: Mot saved
Interval:  500ms
A B C D Incl Inc2 Diff 055D A 0OSSDB
@ @ @ o @ @
T Connect ] Close Save As._. Options... Help
1/0 monitor =]
Log file: Mot saved
Interval:  500ms
A B C D Incl Inc2 Ditf 055D A OSSDEB
& £ & £ Dcm/s Ocm/s Ocm/s @ @
A[0] B(Dj C{0) D{0) Ink1(0) Ink2(D) Diff(0) 055D A[D) 055D B{0) 10.09.98 1<
A[0) B[D) C[0) D(0O) Ink1[0] Ink2[D) Diff(0] 055D A[D] DS5D B[0) 10.09.98 1
A[0] B(D] C{0) D(O) Ink1[0] Ink2[D) Diff(0] 055D A[0) 055D B(0) 10.09.98 1
A[0) B(D) C[0) D{O) Ink1[0) Ink2(D) Diff(0] 055D A[D) 055D B[0) 10.09.98 1
A[0] B(D] C{0) D{0O) Ink1[0] Ink2(D) Diff(0] 0S5D A[D) DS5D B{O] 10.09.98 1
A[0] B(D] C{0) D{O) Ink1[0] Ink2[D) Diff(0] 055D A[0) 055D B{0) 10.09.98 1
A[0] B(D) C[0) D{O) Ink1[0] Ink2(0) Diff[0] 0S5D A[D) DS5D B{0) 10.09.98 1
i 055D A[D) DS5D B[0) 10.09.98 1
i 055D A[D) 055D B{0) 10.09.98 1
0 0 0 98 1
98 1

|

Cloze

Save Az __
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9.10 Monitoring inputs and outputs

You can monitor and log the switching states of the inputs and
outputs of the LSI. You can save the retrieved data to an ASCII
file for further evaluation.

*  From the menu choose LSI — Tools — 1/0 Monitor.
This dialogue box appears.

® (Click on “Connect”.

The states of the inputs and outputs and the active monitoring
cases are displayed at the top of the box and also logged as
ASCII text.

If you are using the LS| on a vehicle and have connected
incremental encoders, you can read off the speed data and the
difference in speed between the encoders and record the data
during operation for example.

Stop recording:
® (Click on “Stop”. The connection to the LSl is cut and
recording is stopped.

Change recording interval:
* Click on “Options” and set the interval as you wish.

Save data:
* C(Click on “Save As” and save the retrieved data as an ASCII
file for further evaluation.

Stop monitoring inputs and outputs:
® Click on “Close”.
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=
=
=

PLS/LSI user software

SICK

LSI configuration

General

= The serial number is —-—-—-

= The software Yersion is --------

= The universal address is used

= The application is “ehicle protection’
Incremertal encoders are not present
Inputs & are configured

Outputs A are configured

Cortactor montoring (EOM) being performed for OSSD A
OF=D A uzes the manual restart.
Startup testing is active.

W

Sensors

Sensor 1

= The sensor name s 'Sensor!’.
= Sensor iz type 'PLS 10xx12'

Monitoring areas
Monitoring area 1

= The monitoring area name is Field1'
Protective fiald

- Urits in [cm] I Frotective fisld

160

120

&0

40

o
-200 <160 120 -BO0 -40 0 +40 480 +120 H160 +200

= The protective figld date iz 05.03.2001 716:34:00.
= Semicircular field with radius = 200,

Warning field

ArVDTRtDS LT 1110545 Fage 1 Docame it Doka-1

PLS/LSI user software

SICK

350 Units in [cm] - Warning field
260
210
140

7o

a
-350 -280 -210 -140 .70 0 +70 +140 +210 +280 +340

= Segmerted figld with &1 of 91 poirts,

297 fem, 0.00m 2155m, 758m | 96.5em 3364w Egom, MEAem | -1643om, Wadom | -263.tem, 225.00m
Z96ECM, 195.50m | Z0S7em,ZBAZom | BeTem,IagEcm ~E76m | MEBEM | ~1T5Dcm, AIACW | -ZS Bem, 215.50m
2902cm, 1957cm | 1357em, 202am | T28em.Je2.dom “0Zom.M4Ten | -135.50m, 26 5cm | 253 Zem, 205.7om
2E32cm,20E70m | 125.5em,206Hom | £OHem.3idTom 2Bom | M2dem | -1957om,2002cm | 200 2om, 19570m
2158cm, 2155n | 1750em, WIdem | 457em, Jissom Siiem, Mfem | -2057em, BIZom | -206 Fem, 155.50m
268.1cm, 22500m | 1643m, W90om | 36Eem.Jis1cm 5o, We.4em | 215.50m, ZSECM | 297 om0 0cm
260.0cm, 23L2em | 153dem, JLEon [ 24dem, e 1om -108 Zem, 332.80m | ~225.0cm, 25F.1cm

251Zcm. 2430om | 1iZdem, MaTan | 122em.3ismm -11aTem, 3233em | 234.2cm, 20.1cm

2434cm,2515em | 131dem, BiSom | 0.0om, 3500cm 31 em, 3245em | 2431cm, 251 Bem

234 Zem, 260.fcm | 1197cm, WF8om | -1220m, JEzom | -M24em, T18Tem | -251.5em, H3dem
2250em, 255 0em | 10B3om B28em | 2ldem 3daten | -1534em. tekem | 2604em. Tizom

Monitoring cases

Monitoring case 1

The name of the montaring case is 'Casel’

The =enzor name is 'Sensort*

The monitoring area name is ‘Field?'

Activation beging with input A(00, B(x), T2, D)

Output A iz switched in case of intrusion.

The multiple evaluation of 2 scans has & response time of 190 ms
Protective figld switchover uses any order

WU oW oW oW oW W

PINDROTOE R 10545 Page 3 DocHme Nt Dokr-1

9.11 Checking settings

You can call up an overview at any time showing all the
configuration and monitoring area settings. You can also print
out the overview.

Note:

This page view does not show you the actual configuration
active in the LSI, but only the settings you are currently editing
on the PC. How to receive the active configuration from the LSI
and print it is described in the next section.

® From the menu choose File — Page View.

Several pages appear listing all the configuration settings in text
and diagrams. You can check over your settings any time here.

Scroll pages:

® (Click on the “Next” or “Previous” button as appropriate.
Switch view:

® (Click on the “One Page” / “Two Pages” button.

Change size of screen view:

You can zoom the screen view in or out in two stages.

® Click on the “Zoom In” or “Zoom Out” button. The view is
zoomed or unzoomed one stage.

® Or click on the place you want to zoom into. The view is
zoomed one stage at the selected point.

Print page:

® (Click on the “Print” button.
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PLS/LSI user software

SICK

LSI Configuration log

General

The =erial number is 95202362

The software versionis 3.11.

The universal address is used.

The application is ‘area protection’.

Incrementsl encoders are not presert

Inputs & are configured

Cutputs & sre configured.

Cortactor monftaring (EDM) being performed for OS50 &
OS50 A& uses the manual restart

Startup testing is active.

WOW W W W W W oW W

Sensors

Sensor 1

= The sensor name is Sensort’.
= Sensoris type 'PLE 10x-x12

Monitoring areas
Monitoring area 1

= The monitoring area name is 'Field1'
Protective fiald

i Units in [em] Wl Frotecive fiel

320
240
160

=i}

1}
-400 -320 -240 <160 -0 0

+80 +160 +240 +320 +4M

w

The protective field date is 05 032001 £ 16:53:00
Semicircular field with radius = 400

w

Warning field

P tof D5 D201 114012 Fage 1 Corfguaton kg
Save As 2]
File name: Folders:

ILSI'I s c:hsick
- = ’ Cancel |
- o -
25 sick

Help I
Hetwork. . I

Save file as type: Dirives:

| LSI Files (=Isi) =l

9.12 Receiving and saving a
configuration

Receive configuration from LSI

You can receive the configuration data stored in the LSI to print
or save it.

* From the menu choose LSI - Configuration - Configuration
Log.

The PC receives the current configuration from the LSI.
The screen displays an overview of all the configuration settings
stored in the LSI.

Scroll pages:

* Click on the “Next” or “Previous” button as appropriate.
Switch view:

* (Click on the “One Page” / “Two Pages” button.

Change size of screen view:

You can zoom the screen view in or out in two stages.

® C(Click on the “Zoom In” or “Zoom Out” button. The view is
zoomed or unzoomed one stage.

® Orclick on the place you want to zoom into. The view is
zoomed one stage at the selected point.

Print log:
® (Click on the “Print” button.

Save configuration log:
* (Click on the “Save” button.
The following dialogue box appears:

* Specify the file name under which you want to save the
configuration log and click on “OK”.

You can call up the saved file subsequently to edit the settings
or transfer them to the LSI.
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Enter pazsword for authonzed client

Pazsword:

Confirm:

I
I-— Cancel I
Help |

9.13 Changing password

To be able to transmit configuration data and monitoring areas
to the LSI you must be logged on as an “Authorised Client” or as
“SICK Service”. This requires a password (default: “SICK_PLS”).

To protect your LS| system against manipulation, you should
change the default password and keep it in a safe location
accessible only to authorised persons.

To change the password:

* From the menu choose LSI — User Category, or click on the
“Logon/Logoff User Category” button on the toolbar.

® Log on as an “Authorised Client”, using the old password
(e.g. “SICK_PLS").

® Choose LSI — Password — Change for Authorised Client.

This dialogue box appears.

* Type in the new password twice — once in each box. On-
screen it is shown only as a series of asterisks.

*  Confirm with “OK”.
The new password is stored in the LSI.
* Log off.

* Make a note of the new password at a location accessible
only to authorised persons.

Note:

The new password takes immediate effect.

Please be sure to always log off before leaving your workstation!
Only if you do so can the password protect your LS| system
against manipulation.
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9.14 Changing screen view

You can enlarge, reduce or move the fields on-screen to make
them look as you want. You can also choose between a circular
and a rectangular grid pattern in the background.

Enlarge or reduce view

® C(Click on the “Zoom In” button on the toolbar.
| 23 (5] A? - -
n | ” The zoomed segment is zoomed one stage further with every

click of the mouse.

nEon:
Zoom [n [+
m 1 Cancnrl - I
? ® Orclick on the “Zoom Out” button on the toolbar.
| %I Elr % ] i n i |E“:'.:-! | ﬁ I h' The zoomed segment is unzoomed one stage further with every
"""E click of the mouse.
AC| 7 oom Out [-]
m | 1 Concnrl - I
Move view
* Click on the “Move” button on the toolbar. The cursor
| ':ﬂ E&i a‘%} fl_& E‘rﬂ ﬁ h? changes shape into a four-pointed arrow.
=l
* Keep the mouse button pressed down and move the screen
.ﬁ[:li‘l'péﬁ:m—]l' segment to where you want it.
Overt-

m |1 Concnrl TI o

* Move the view using the scroll bars at the right and bottom
of the screen.

Centre view

® Click on the “Centre” button on the toolbar. The zero point is

| El! 'El % i #, @.ﬂ L% h.? now back in the centre of the screen.

B ey
Active s{ " onler [Poz1]

ﬁl | 1 Cancnrl "!":
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View | Space contour i
i~ Setting of circular grid i~ Gnd view
Badius: IiIIEI!ﬂ " Circular

¢ Rectangular

Angle:

—Setting of rectangular grid - - ~Units view —
" Imperial
Distance: 1"]'] cm
& Metric

~Setting of field processing ‘ - Scieen view

i'l 0
Max. proportional band |5UUU cm

v Maximize new windows

o]

Marker size: v Gnd
v Label

¥ Pioportional band

Cancel I Default Help

Wigw | Space contour l

i~ Display rezolution

| EYEN meazurement ;j|

i Update interval |

All measurements !3|] 3 request new

Cancel Default Help

o |
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Change grid pattern

You can switch between rectangular and circular grid patterns.

* From the menu choose View — Options .

* In the dialogue box select the “View” tab.

® Check the checkbox for a rectangular or circular grid pattern.
® Set your desired grid width.

* Select the marker size for editing the fields.

® Set your desired maximum visible area.

® Check the checkbox for metric or imperial units.

® Check the checkboxes to display the grid pattern, labels and
visible area on-screen.

Restore defaults:
* (Click on the “Default” button. All values are reset to their
defaults.

To confirm settings:
® (Click on “OK”".

Set display resolution

You can set how many measured values of the space contour
are to be displayed in monitoring and editing of the fields.

Note:
The more measured values you display, the more accurate the
display will be, but the slower it will be, too.

* From the menu choose View — Options .
* Select the “Space Contour” tab.

® Under “Display Resolution”, select how many measured
values of the space contour you want to evaluate.

* Enter the time intervals at which new values are to be
requested during editing.
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Monitor:
[Thuisday. 10. September 1998 - 18:49:05 ﬂ

Version: 2.78F

Sernial number: 04121397

Mode: Monitor mode, data only on request.

Sensor address: 0 [decimal]

0On POWER ON baud rate is 9600 BAUD.

Baud rate 9600 BAUD.

Glare included; protective field radius greater than 110 cm.
Ho entry in error memory!

|Active monitoring case: 1 [decimal]
et e

case. [0 -> NONE}): 2 [decimal]
=
L] 2 )
Bun Close Save... Print___ Help |
Device and communication address |

Device address [0-127] |[I]
Device type [L5I/PLS] ] Cancel l

1. Available telegrams: 2. Telegrams to run
Sel device and address D
[>.{Reset and initialization Add=>

Read sensor status
Read error memory

]

[

[]Read LSI configuration
=]

B4

Read monitoring case definition

Change mode

[EYSetup mode

[EYDiagnosis mode -

3 hesull from sensor:

Close Gavs Ennt. Selting... ihpul Help

Hun, I

9.15 Interrogating the fault memory
(system diagnosis)

If your LSI system is not functioning as you would like it, you can
interrogate the fault memory of the LS| in a number of different
steps to localise possible faults.

The fault table in section 11.2 will tell you what to do to rectify
the fault.

Initial fault diagnosis

You can carry out a simple diagnosis to localise faults.
* From the menu choose File — Page View.

This dialogue box appears.

® C(Click on “Execute”.

The diagnosis is carried out and the window displays information
on the current status of your LS| system.

Move the scroll bar at the right of the screen to scroll through all
the entries in the fault memory.

The fault codes are given at the bottom of the list. To find out
what the fault codes mean, and whether you can rectify the fault
yourself, refer to the fault table in section 11.2.

If necessary you can also carry out a second diagnosis to get
more detailed information. The more detailed diagnosis is
described below.

To interrogate the fault memory and the sensor status of the
configured PLS units, check the “Request PLS states via LSI”
box.

Interrogating the LSI fault memory
* From the menu choose LSI — SICK Diagnosis.
This dialogue box appears.

* Make sure zero is entered as the device address and “LSI”
as the device type, and confirm with “OK”.
(This assumes the device address has not yet been
changed. If you have assigned the LS| a different address,
you must enter the new address here accordingly.)

The “Execute Diagnosis” dialogue box appears. In it you will find
various telegrams with which you can execute additional
commands and functions.
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¥4 Head error memory
¥4 Bead sensor status

1. Available telegrams: 2. Telegrams to run

[-Set device and address 2] [<]Read emmor memory
[-<Reset and initializati Add> I [<Read sensor status
Head sensor status 3
[.<{Read eror memoiy
[-JRead LSI configuration —
(=R ead monitmiing case definition
[dChange mode Hemiveos |
[YSetup mode
Y Diagnosis mode -
3. Result from sensor:
i Close 5 it S fripul Help |
1. Available telegrams: _ 2. Telegrams to run
Sel device and addiess fa [~{Change made
[<]Reset and initialization Add> [E4Diagnosis mode
[<Read sensor status [ASet device and address
[~<JRead error memory [ Read emor memory
[~dRead LSI configuration [<Read sensor status
(=]Read monitoring case definition = i [Set device and address
[<]Change mode e b |
[EXSetup mode
[ Diagnosis mode -

3 ﬁe:ull from sensor:

Bun Close Savs Bl Selting... fhpul Help

* Inthe list of available telegrams select the “Read fault
memory” telegram and click on “Add”.

* Select the “Read sensor status” telegram and click on “Add”.

The two telegrams are now entered one under the other in the
list of telegrams for diagnosis.

®  (lick on “Run”.

The fault memory of the LS| and the sensor status are read, and
the result log is displayed in the box at the bottom of the screen.
You can find out what the listed fault codes mean from the fault

table in section 11.2.

You can add supplementary information to the result log, print it,
or save it as a file.

Enter supplementary information:
* Click on “Input” and enter the text you want. Your text is then
appended to the result log.

Print result log:
* Click on “Print”.

Save result log as file:
* Click on “Save” and enter a file name and destination
directory/folder.

Note:

When you have rectified the fault reset the LSI: Choose LSI =
Initialise.

Or execute the “Reset and initialisation” telegram in the SICK
diagnosis.

The LSI system is then reset.

Interrogating the fault memory of a sensor

If a fault is signalled by rapid flashing of the yellow LED (~¥4Hz) of
a sensor, the sensor fault memory can be interrogated as
follows:

* From the menu choose LSI — SICK Diagnosis and enter
zero as the device address and “LSI” as the device type, as
described above. Click on “OK”.

The “Run Diagnosis” dialogue box appears.

* Insert the following telegrams in the execution list one after
the other:

— “Switch operating mode: Diagnosis mode”
— “Set device and address”

— “Read fault memory”

— “Read sensor status”

— “Set device and address”

® (lick on “Run*.
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Device and communication address =]

Device addiess [0-127] I1
Device type [LSI/PLS] |P|_5| Cancel l

Device and communication address x|

Device addiess [0-127] Il]
Device type [LSI/PLS] ||_5|| Cancel l

1. Available telegrams: 2 Telegrams to run

[45et device and address -
[~<Reset and initialization Add>
[~<Read sensor status
[<IRead error memory
[<JRead LS configuration
(=JRead monitoring case definition
[<]Change mode
[EXSetup mode
[ Diagnosis mode -

[~{Change mode
[E4Diagnosis mode
[ASet device and address
[ Read emor memory
[<Read sensor status

[Set device and address
Remove all |

<rHemove

3 ﬁe:ull from sensor:
Glare test: DC

851 (REQ. 819..307) = |
Difference current 202 [REQ. 184...225)

Stop comparalor: Stope. 88 [73...103] , Ref Test 3150 (2973...3329))
Kol: 98 [81..116), Kol: 331 [302.._356],
Ko2: 565 (527...603). Ko3: 1085 [1028..1143), Kod: 2764 [2578..2949)
Addiess 1 used in communication with target device PLS.

[<]Set device and address

Addiess 0 used in communication with target device LSI. -
Bun Close Save Print Selfing... Input Help I
Run diagnosis
1. Available telegrams: 2 Telegrams to run
(=4 Confirmation a monitoring case . | B4Change mode
[ALSI mode onfoff Add-3 i [Diagnosis mode
[EAXLSI Mode OH [<]Read p t error memory

[EX4LSI mode OFF
[-4Control LED and outputs

[CHLED RED
[EHLED GREEN
[EBLED RESTART

[{Read permanent eror memory -

3. Result from sensor:

[{Read permanent eror memory i
5W version: 3.11 . Senial number 38202362
[ERR163] L5 Channell Fatal enor - Undefined input combination
--> Operating time: O days Ohrs 1 min 49 sec
[ERR163] L5I Channell Fatal emor - Undefined input combination
--> Operating time: O days Ohrs 1 min 54 sec
[ERR163] L5] Channell Fatal emor - Undefined input combination
--> Operating time: 0daps Ohis 2min 33 sec
[ERR163] L5] Channell Fatal enor - Undefined input combination -

Run | Cloze Save | Print ﬂ‘Seﬂing... ﬂ| Input ﬂ‘ Help l
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While the telegrams are being executed, a dialogue box appears
in which you need to enter the device address of the sensor:

* Enter the device address of the desired sensor (1 to 4) and
enter “PLS” as the device type.

* Click on “OK”.

A second dialogue box appears in which you need to enter the
device address of the LSI:

* Enter zero as the device address and “LSI” as the device
type.

* Click on “OK”.

The fault memory and the sensor status of the PLS are read, and
the result is displayed in the box at the bottom of the screen.
For the sensor fault codes refer to the Technical Description of
the PLS.

* Eliminate the fault and reset the LS| system as described
below:

In case of PLS faults:

* Switch the power supply to the PLS off and back on again.
Then choose LSI — Initialise from the menu to reset the LSI
system.

In case of LSI faults:

* From the menu choose LSI — Initialise to reset the LSI
system, or execute the “Reset and initialisation” telegram in
the SICK diagnosis. The LSI system is then reset.

Reading the permanent fault memory

Up to 20 initial faults from the fault memory are summarised in
short form and stored in the non-volatile permanent fault
memory. As a result, fault codes can be displayed even after the
system has been reset a number of times. If more than 20
entries are registered, the oldest is deleted.

* From the menu choose LSI - Sick Diagnosis, as described
above.

* Insert the following telegrams in the execution list one after
the other:
— “Change mode: Diagnosis mode”
— “Read permanent error memory”

® (lick on “Run”.

Note:
The time in “days, hrs, min & sec” indicates the elapsed
operating time in monitoring mode.
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Aun diagnosis [=]
1. Available telegrams: 2. Telegrams to run

(=" Definition of a monitoring case & [~JChange mode
(=4 Confirmation a monitoring case A= [Y5etup mode
[<]LSI mode on/off [+4LS| mode on/off
%::g: Mo:e S?F CHinove || LSt made OFF
mode
%}Egslé_&g and outputs ] |
CYLED GREEN
_DLED RESTART -
3. Result from sensor:
T Close s it S ripul Help |

9.16 Deconfiguring a sensor

A sensor previously connected to an LSI system is programmed
for operation on an LSI. Before it can be disconnected from the
LSl and re-used as a stand-alone unit, you will need to
deconfigure it using the SICK diagnosis function.

* From the menu choose LSI — SICK Diagnosis and enter
zero as the device address and “LSI” as the device type, as
described above. Click on “OK”.

The “Run Diagnosis” dialogue box appears.

* Insert the following telegrams in the execution list one after
the other:
— “Change mode: Setup mode”

— “LSI mode on/off: LS| mode OFF”
® (lick on “Run”.

All connected sensors are deconfigured.
You can then disconnect them from the LS| and use them as
stand-alone units.

Note:
If you want to use sensors without the LS, refer to the Technical
Description of the PLS.
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10 Tests

10.1 Checking the LSI

These tests are required in order to check that the safety
devices are functioning correctly and are properly integrated into
the machine/plant control, as well as to reveal any alterations or
manipulations in the system.

The following instructions must be observed to ensure
compliance with the intended use:

The units must be installed and their electrical connections
made only by qualified personnel. Qualified in this context
means that personnel have undergone specialist training and
have gained experience of power-driven machinery/equipment.
They are also required to be sufficiently familiar with the relevant
national health and safety regulations, accident prevention
regulations, directives and codes of practice to be able to
assess the safe condition of any power-driven machinery/
equipment. Such persons are normally qualified personnel of the
manufacturers of the electro-sensitive protective equipment
(ESPE) or personnel who have been trained accordingly by the
device manufacturers and are engaged primarily for the testing
of electro-sensitive protective equipment and have been
commissioned by the device operators.

1. Testing of the protective device by an expert, before initial
start-up of the machine:

— Test before initial start-up to confirm that the safety
requirements demanded by national/international
regulations, in particular, Machinery Directive and
Provision and Use of Work Equipment Directive are
fulfilled (EC Declaration of Conformity).

— Test the effectiveness of the protective device on the
machine in all operating modes programmable on the
machine, based on the supplied checklist.

— The personnel operating the machine protected by the
safety device must be instructed by qualified personnel
prior to starting work. The instruction is the responsibility
of the machine operating company.

Test your LS| system using the checklist reproduced in the
Technical Description.

2. Regular testing of the protective device by experts:

— Testing must be carried out in accordance with the valid
national and international regulations and standards at
the intervals specified therein. The purpose of these
tests is to reveal any modifications or manipulations of
the protective device since the initial commissioning.

— The tests must be carried out in the event of any major
modifications to the machine or protective device, as well
as after re-fitting or repair in the event of damage to the
housing, front screen, connecting cable, etc.

Test your LS| system using the checklist reproduced in the
Technical Description.

3. Daily testing of the protective device by authorised and
instructed personnel:

To test your LS| system correctly:

1. The test must be carried out for the relevant preset
monitoring case.

2. Check the mechanical installation to ensure that all
mounting screws are secure and that the PLS is properly
aligned.

3. Check each PLS unit for visible changes, such as
damage, manipulation etc.

4. Switch on the machine/plant.
5. Watch the LEDs on each PLS (red, green, yellow).

6. If atleast one LED is not permanently lit when the
machine/plant is switched on, it is to be assumed that
there is a fault in the machine or plant. In this case the
machine must be shut down immediately and checked
by a specialist.

7. Deliberately obstruct the protective field while the
machine is running in order to test the effectiveness of
the entire system. The LEDs of each tested PLS unit
must change from green to red and the hazardous
movement must stop immediately. Repeat this test at
different points in the danger area and on all PLS units. If
you discover any non-conformance of this function, the
machine/plant must be shut down immediately and
checked by a specialist.

8. For stationary applications, check that the danger area
marked out on the floor matches the shape of the
protective field stored in the PLS and that any gaps are
protected by additional safety measures. In the case of
mobile applications, check that the moving vehicle
actually stops at the field limits which are set in the LSI
and listed on the data plate in the vehicle or in the
configuration log. If you discover any non-conformance of
this function, the machine/plant/vehicle must be stopped
immediately and checked by a specialist.

9. This test replaces the test specified in the PLS Technical
Description/Operating Instructions.
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SICK

10.2 Checklist

Checklist for machine manufacturer/installer for the
installation of Electro Sensitive Protective Equipment
(ESPE)

Dependent upon the application, the below listed checks are a
minimum when placing an ESPE in operation for the first time.

For reference purposes the checklist should be retained or
stored with the machine documents.

1. Are the relevant safety standards incorporated into the
machine build? Will they satisfy the Regulations?

Yes |:| No |:|

2. Are the standards listed in the Declaration of Conformity?

Yes |:| No |:|

3. Is the ESPE the correct Type and interfaced to the correct

Category?
Yes |:| No |:|

4. s access to the danger zone/point of danger only possible
through the ESPE?
Yes |:| No |:|

5. Are measures in place to prevent standing between the
ESPE and the danger zone (mechanical point-of-operation
guarding)? If so, are these measures secured against

removal?
Yes |:| No |:|

6. Are all monitoring areas selectable by way of the LSI
configured such that the measures in place as per item 5

remain operational?
Yes [ No [

7. Are additional mechanical means positioned to avoid
reaching over, under or around, and are they secure against

manipulation?
Yes 1 No [

8. Has the overall machine stopping time been checked and
documented (on the machine and/or in the machine

documents?
Yes |:| No |:|

9. Is the resultant safety distance observed between the
danger point and the ESPE in all operating modes

(monitoring cases)?
Yes [ No [

10.Is the ESPE correctly fixed and secured against movement
after setting in its fixed position?

Yes |:| No |:|

11. Are the required protection measures against electric shock
in place (protection class)?

Yes |:| No |:|

12. Are the monitoring case switching signals for the LS| inputs
A, B, C, D of two-channel design
(For more details see LSI Technical Description, section

8.2)?
Yes |:| No |:|

13.1s the re-set / re-start switch for the ESPE installed and
fitted to the correct standard?
No |:|

Yes |:|

14. Are the OSSDs of the ESPE connected in accordance with
the machine circuit diagram?
Yes |:| No |:|

15. Have the protective functions been inspected in accordance
with the inspection instructions of this document?

Yes |:| No |:|

16. Are the switching elements controlled by the ESPE, e. g.
contactors, valves, monitored?
No |:|

Yes |:|

17. Is the ESPE effective during the entire hazardous state?

Yes |:| No |:|

18.1s the Daily Check Requirement sign positioned in a place
visible to the operator?
Yes O No O

This checklist does not replace the initial commissioning or
regular inspections by qualified personnel.
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11 Care and maintenance

Every time the front screen of a PLS is replaced (see PLS 11.1 LEDs on the LSI
Technical Description, section 11, “Care and maintenance”), the

contamination measurement must be calibrated. . " .
On the LSl and the sensors there are light-emitting diodes

* From the menu choose LSI — Tools — Calibrate (LEDs) which deliver important information indicating whether
Contamination Measurement. your system is working correctly. You can check here to see what

the functi f the LED .
® Select the PLS on which you want to calibrate the € functions ot the sare

contamination measurement via the LSI.

Note:
The contamination measurement may only be calibrated directly
after replacement of the front screen.

LSI LEDs: Red Red

Status OSSD WEAK/ERROR RES 0OSSD Yellow Green Yellow Green Yellow
(green) (yellow) (yellow) (red)

Protective field free =©@=

Object in protective field =©= ‘ ‘

Contamination warning * == 1Hz
Contamination * =@= =0= Q O Q O O
Fatal error ™ 2O ~4Hz == RES 0SSD WEAK/ 0SSD RES
Start-up testing =©= ” ERROR
Waiting for reset/restart ==1Hz =©=
PLS LEDs:
EEEE— LEDs on the LSI
Status Green Yellow Red
Protective field free =©=
Object in protective field =@=
Contamination warning * == 1Hz
Contamination * =©@= =@=
Fatal error ** =0s~4Hz =0= Red Yellow Green
Start-up testing =©= / \
Waiting for reset/restart =(0=1Hz =©@= \ /
Output level on LSI:
Status Output Output Output
OSSD Warning field ERROR
Protective field free I S I C K
Warning field free I
Object in protective field )
Object in warning field *** J E— LEDs on the PLS sensor
Contamination warning * )
Contamination * 1 1 1
Fatal error ** ) I 1T L ~4Hz

Start-up testing N

Waiting for reset/restart N

=@= = LED lit

== 1Hz = LED flashing slowly
=)= ~4 Hz = LED flashing rapidly
I = Output switches to high
) = Output switches to low

= Output is constantly low
LI L ~4 Hz= Output alternates between high and low

* Clean front screen with plastic cleaner and a soft cloth.
** System error: Carry out system diagnosis (see section 9.15).
*** QObject in warning zone: not indicated by the yellow LEDs of
the PLS and LSI.
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11.2 LSI fault table

This table enables you to find out what the SICK diagnosis fault
codes mean, and whether you can rectify the fault yourself. How
to execute the SICK diagnosis is described in section 9.15.

Fault codes not listed in this table are internal faults. Please
contact SICK Service.

11.3 SICK Service/Hotline

If you have any further questions please refer to your local office
or contact the SICK Service Hotline.

Fault code: Cause / corrective action:

11-21

Communication failure between PLS and LSI:
Check the communication cable.

Switch the power off and back on again.

41 Sensor fault:

Switch the power off and back on again.
Replace the PLS, or contact SICK Service.

43 Sensor has no default password:
Contact SICK Service to have the default password configured.

44 Wrong sensor address:

Check the wiring between the LS| and the sensors.

Reconfigure the LSI.

56 Configuration error:

Check the wiring between the LS| and the sensors.

57 Maximum input voltage at the inputs exceeded:
Check the voltage level of the LSl inputs

59 Initialisation error in channel 1:

Contact SICK Service.

60 Initialisation error in channel 2:

Contact SICK Service.

0SSD fault:
Check the output load.

61, 63

Switch the power off and back on again. Replace the LSI, or contact SICK Service.

110

Measurement telegram error, sensor 1:

Check the wiring between the LS| and sensor 1.
Interrogate the sensor fault memory (see section 9.15), or contact SICK Service.

111

Measurement telegram error, sensor 2:

Check the wiring between the LS| and sensor 2.
Interrogate the sensor fault memory (see section 9.15), or contact SICK Service.

112

Measurement telegram error, sensor 3:

Check the wiring between the LS| and sensor 3.
Interrogate the sensor fault memory (see section 9.15), or contact SICK Service.
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Fault code: Cause / corrective action:

113 Measurement telegram error, sensor 4:
Check the wiring between the LS| and sensor 4.
Interrogate the sensor fault memory (see section 9.15), or contact SICK Service.

114 Initialisation error, sensor 1:
Check the wiring between the LS| and sensor 1.
Check that the connected sensor type matches the configured type. Reconfigure the LSI, or
contact SICK Service.

115 Initialisation error, sensor 2:
Check the wiring between the LS| and sensor 2.
Check that the connected sensor type matches the configured type. Reconfigure the LSI, or
contact SICK Service.

116 Initialisation error, sensor 3:
Check the wiring between the LS| and sensor 3.
Check that the connected sensor type matches the configured type. Reconfigure the LSI, or
contact SICK Service.

117 Initialisation error, sensor 4:
Check the wiring between the LS| and sensor 4.
Check that the connected sensor type matches the configured type. Reconfigure the LSI, or
contact SICK Service.

118 Protective field configured too large:
Adapt the size of the protective field to the sensor variant.

120 Contamination on sensor 1:
Check and clean the front screen of the sensor.

121 Contamination on sensor 2:
Check and clean the front screen of the sensor.

122 Contamination on sensor 3:
Check and clean the front screen of the sensor.

123 Contamination on sensor 4:
Check and clean the front screen of the sensor.

144 Initialisation error in channel 1:
Contact SICK Service.

145 Initialisation error in channel 2:
Contact SICK Service.

161 Configured measurement tolerance of incremental encoders exceeded:
Check the connections of the incremental encoders.

162 Directional values of incremental encoders different:
Check the connections of the incremental encoders.

163 Undefined input combination:
Check the configuration of the input conditions.

165 Incorrect monitoring case switching sequence:
Check the sequence setting in the configuration (see section 9.4).
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Fault code:

Cause / corrective action:

180

Fault in sensor 1:

Switch the power off and back on again.

Interrogate the sensor fault memory (see section 9.15).
Replace the sensor, or contact SICK Service.

181

Fault in sensor 2:

Switch the power off and back on again.

Interrogate the sensor fault memory (see section 9.15).
Replace the sensor, or contact SICK Service.

182

Fault in sensor 3:

Switch the power off and back on again.

Interrogate the sensor fault memory (see section 9.15).
Replace the sensor, or contact SICK Service.

183

Fault in sensor 4:

Switch the power off and back on again.

Interrogate the sensor fault memory (see section 9.15).
Replace the sensor, or contact SICK Service.

200

Same level at input A:
Check input levels at A1 and A2. The levels must be mutually inverted.

201

Same level at input B:
Check input levels at B1 and B2. The levels must be mutually inverted.

202

Same level at input C:
Check input levels at C1 and C2. The levels must be mutually inverted.

203

Same level at input D:
Check input levels at D1 and D2. The levels must be mutually inverted.

204

Faulty actuation of inputs:
Check the actuation.

206

Incorrect actuation of RES A:
Check the levels and the time response at RES A.

208

Incorrect actuation of RES B:
Check the levels and the time response at RES B.

209

Maximum input frequency of incremental encoder inputs exceeded:
Check the configuration of the incremental encoders.

240

External device monitor EDM A still open:
Check EDM A.

242

EDM A closed when output active:
Check EDM A.

Switch the power off and back on again.
Replace the LSI, or contact SICK Service.

243

EDM A open when output inactive:
Check EDM A.

Switch the power off and back on again.
Replace the LSI, or contact SICK Service.

244

External device monitor EDM B still open:
Check EDM B.
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Fault code:

Cause / corrective action:

246

EDM B closed when output active:
Check EDM B.

Switch the power off and back on again.
Replace the LSI, or contact SICK Service.

247

EDM B open when output inactive:
Check EDM B.

Switch the power off and back on again.
Replace the LSI, or contact SICK Service.

248

Object in protective field:
Check the ambient conditions.
Adapt the configuration of the LS| to the ambient conditions.

249

64

Object in warning field:
Check the ambient conditions.
Adapt the configuration of the LS| to the ambient conditions.
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12 Appendix

12.1 Application examples

Refer also to the instructions for the PLS given in the PLS
Technical Description.

The application examples presented on the following pages are
intended only as guides. You may need to incorporate additional
protection measures.

Remember that there may already be someone in the protective
field when the switch is made to a different monitoring case.
Safe protection can only be guaranteed by prompt switching
(that is, before the danger to the person arises at the location
concerned).

General note on the wiring diagrams:

Use only relays with positively guided contacts.

The switching elements connected in parallel with the contactors
provide arc suppression (varistors for maximum alternating
operating voltage V. =25 V).

1) Output circuits. These contacts must be integrated into the
control system such that the hazardous state is eliminated p
when the output circuitisopen. | R\~ - - —0= - - - -
For categories 3 and 4 to EN 954-1 they must be integrated
in a two-channel configuration (x, y paths).

For area protection 4

1. Example: Machining centre with three loading stations R R AR

) . CXOXTNON XXX
The LSI system is configured as follows: <)<x>(>;j\/\\i\/\v/\/\v/\/\v/\/v

X X
— One PLS sensor connected SRR A
. - . . N
— Three monitoring areas defined (the protective and warning z i >
fields are shown in the diagram)

— One OSSD output and one warning field output configured
— Three monitoring cases configured, activated via the binary

inputs 1. Application example: Machining centre with three loading
— Alternative order of monitoring cases stations
X1.
3
+24VDC 1| PLS
ov s
mp—
Si D 4
3
2
1:‘
— X2.
NS U ) ALL_lALV_UALj/_\lAL USSR S A
] X1 X2 X3 X4 X5 X8 |
‘+--+-+-+-+-1234J_1234J_ 2 3 5] |
‘ POWERIN  POWER OUT POWEROUT  SENSOR 1 SENSOR 2 com ‘
LSI
S — @ INPUT NpuT  SPEEDAPUT SPEERINPUT |
| 8 58 o BE << oo N N = =
g 5 8 8 2888%5%A1A251Bzc1c2010213671367“
| vV Vvvyw V V V A A A A
Y |

15 [ X14 | Xx13 | Xx12 1 _xn X10 X9
T T T T T T T T i T T T T T i T T 7T T T 7774

Xy
N
k1 \ kZ\
x ly

K6 K1 K2
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2. Example: Pipe bending machine

The LSI system is configured as follows:

— One PLS sensor connected

— Two protective fields (simultaneously) and one warning field
defined

— Two OSSD outputs and one warning field output configured

— Three monitoring cases configured, activated via the binary
inputs

— Any order of monitoring cases

PF2

(simultaneous)

2. Application example: Pipe bending machine

X

+24VDC
oV

SNWAN® (2w

1 Ly v Tev e Lua

K K4

| X1 X2 X3 X4 X5 X8 ]
T+ - -1 1+ -+« -]+« -+ -]1 2 3 4 3|1 2 3 4 4 2 3 5|
‘ POWER IN POWER OUT POWER OUT SENSOR 1 SENSOR 2 COM ‘
| > NPUT puT  SPEEDINPUT SPEED INPUT | LSI
-4 z £ o 8 o (C)A A
g < g 8 = 3 2 = 2 - A A ‘
‘%§88§888&B% Al A2 B1 B2|Cl1 C2 DI D21 3 6 7|1 3 6 7
V V V V V V V V A A A A
LLooxas o xaa [ o xas [ x| xo  ]]
TT TT TTTTT 17 TTTTTTTT
1)
x1  y1 x2 y2
(N (N
K1\ k2 K3\ k4
\x1\y1 \x2\y2
K6 K1 K2 3
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For on-board vehicle use

3. Example: Automated guided vehicle (AGV),
forward and reverse, with incremental encoders

Calculate the number of pulses your encoders deliver per
centimetre travel of your vehicle.

The result depends on the number of pulses the incremental

encoder delivers per revolution, and on the transmission ratio
between the vehicle's running wheel and the friction wheel to
which the incremental encoder is fitted.

How to calculate the number of pulses per centimetre:
The running wheel of a forklift truck has a diameter of 35 cm.

The friction wheel to which the incremental encoder is fitted has
a diameter of 3.5 cm.

The incremental encoder in use delivers 1000 pulses per
revolution.

Circumference of forklift wheel=d - n =35 cm - 7 = 109.96 cm

One revolution of the forklift wheel corresponds to 10 revolutions
of the friction wheel, and thus to 10,000 pulses of the
incremental encoder.

The number of pulses of the incremental encoder per centimetre
travel of the vehicle is calculated as:

Pulses per cm = 10,000 : 109.96 = 90.94

Consequently, when configuring the incremental encoders in the
PLS/LSI user software you need to enter the rounded value “91”
under “Pulses per centimetre”. From that figure, the user
software calculates the maximum permissible speed of the
vehicle.

(How to configure the incremental encoders in the PLS/LSI user
software is described in section 9.7)

The LS| system is configured as follows:

— Two PLS sensors connected

— Six monitoring areas defined (the protective and warning
fields are configured in stages, as shown in the diagram)

— Two incremental encoders connected and configured

— Two OSSD outputs and two warning field outputs configured

— Six monitoring cases (three for forward running, three for
reverse)

— Any order of monitoring cases

(The circuit diagram for this example is on the next page.)

Frictional wheel & 3.5 cm
with incremental encoder

Forklift wheel @ 35 cm

>

Distance covered by vehicle

Calculation of pulses per centimetre

/ \
WF3
PF3 __ —
WF2
e ==
. || WF1 ||
protective
fields for PF1
forward
movement @ J_l
@ Ml ooo
(& [my, o/
protective U
fields for |
reverse
movement | PF4 ||
| WF4 |
||F=Fs\d/ |
,\ WF5 |

3. Application example: Automated guided vehicle (AGV),
forward and reverse
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4. Example: Automated guided vehicle (AGV),
forward only, with incremental encoders

Calculate the number of pulses your encoders deliver per
centimetre travel of your vehicle, as described in the third -

example, and enter the resultant values in the user software N

under “Pulses per centimetre”.
(How to configure the incremental encoders in the PLS/LSI user
software is described in section 9.7)

The LSI system is configured as follows:

One PLS sensor connected

Four monitoring areas defined (the protective and warning
fields are shown in the diagram)

One OSSD output and one warning field output configured
Four monitoring cases configured (e.g. slow, fast, left, right)
Two incremental encoders connected and configured

The “slow” and “fast” monitoring cases are activated by way
of the incremental encoders;

the “left” and “right” cases via the binary inputs.

Any order of monitoring cases

4. Application example: Automated guided vehicle (AGV),
forward only
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12.2 Start-up testing and restarting

Performing start-up testing

You can set in the PLS/LSI user software whether you want to
carry out a start-up test when your LS| system has powered up.
You can use the start-up test to check whether the protective
field evaluation you stored in the LSl is working correctly.

In doing so, you test only the sensor which is active during
power-up and the monitoring area assigned to it. Consequently,
the question of which sensor and which monitoring area is
tested depends on which monitoring case is activated first on
power-up. Since two monitoring cases may be activated
simultaneously, in start-up testing you must test either one or
two sensors.

Only after start-up testing are the configured outputs enabled,
and the system is ready for operation.

How to programme start-up testing in the PLS/LSI user software
is described in section 9.3.

How to perform start-up testing:

*  Switch on the LSI. / Red Yellow Green \
(It takes a few seconds to warm up.)

The green LED on the active sensor (possibly two sensors) lights \ /

up: The protective field which is active on power-up on the
sensor is free.
The red LEDs at both outputs (OSSD A and OSSD B) light up on

the LSI: The outputs are deactivated. S I C K

Red Red
Yellow Green Yellow Green Yellow
\ |/ \ |/
> &
RES OSSD WEAK/ 0SS RES

N ERROR

* Intrude into the protective field of the active sensor to make
the red LED on the sensor light up.

* Move out of the protective field again.

* Also intrude into the protective field of the second active \ /

sensor where appropriate and then move out of it again.

/ Red Yellow Green \

Depending on the restart response you programmed in the PLS/
LS| user software, the configured output (or, where appropriate,

both outputs) is/are enabled. More detailed information on the s I < : K
restart response is given in the following subsection.
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Restart after intrusion into the protective field

You have the following options, programmable in the PLS/LSI
user software (see section 9.3):

— Without delay

— Delayed by n seconds

— With restart button

Restart “without delay”:

As soon as the active protective field is free, the LS| enables the
output after the pre-set response time (multiple scans). The red
LED at the configured output (OSSD A or B) goes out and the
green LED lights up.

Restart “delayed by x seconds”:

The LS| starts up when the preset time has expired after the
protective field has become free. At the end of this time, the red
LED at the configured output goes out and the green LED lights
up. The output is then free.

Restart “with restart button”:

The yellow “RES” LED at the configured output flashes.
You must then press the restart button. Only then is the output
enabled.

Note:

When mounting the restart buttons,

make sure the button is mounted such that the danger zone is
in full view when the button is pressed.

The system is then ready for operation.

Red
Yellow

@
O O

Red

Green Yellow Green

o

Yellow

O

RES OSSD WEAK/ 0OSSD RES
<N ERROR
After x seconds:
Red Red
Yellow Green Yellow Green Yellow

O ¥FO @ O
RES OSSD WEAK/ 0OSSD RES
<N ERROR
Red Red
Yellow Green Yellow Green Yellow
o @&
RES 0SSD WEAK/ OSSD RES

<N ERROR
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12.3 Technical data

Here you will find the key technical data of the LSI.

Notes:

Also refer to the technical data of the PLS contained in the PLS
Technical Description.

The requirements for the cables to be used are set out in
section 8 of this Technical Description and in the LSI Operating
Instructions, section 4.3, “Cable requirements”.

Properties Specifications Comments
min. typ. max.

Power supply connection (Uv) 16.8V 24V 288V Protected against polarity reversal by a
safety isolating transformer to EN 60742

Permissible residual ripple 500 mV The upper and lower voltage limits
must not be infringed.

Cable length 50 m

Cable cross-section 2.5 mm?

Permissible cable resistance 2.5 Ohm

Response time (adjustable)

at 2 scan rate 190 ms

Formula for multiple scans 110 ms + (nx 40 ms)

(n=21o 16) Exception: PLS 101-316 with LSl in
vehicle protection applications, where the
response time is 270 ms, non-adjustable

Power-up time

On power-on 9 sec.

Power consumption

without PLS and no load 15W

with 1 PLS and max. load 63 W

with 2 PLS and max. load 80 W

with 3 PLS and max. load o7T W

with 4 PLS and max. load 114 W
PLS connection See PLS technical data

Connect only PLS units of the same types

RES A, RES B (Reset/Restart input)

Quantity One input per OSSD pair

Input resistance at HIGH 3.8 kOhm

Voltage for HIGH 15V 28.8V
Voltage for LOW oV 1V

Current consumption

Start pulse current (where t=100 ps) 15 mA 32 mA

Static input current 3.5 mA 9 mA

72 8 008 310/M848/06-05-02 Technical Description « LS| © SICK AG « Industrial Safety Systems « Germany « All rights reserved



Properties Specifications Comments
min. typ. max.
Time response of
reset/restart button
LOW level before actuation 160 ms
HIGH level during actuation 240 ms 5s
LOW level after actuation 160 ms
Cable length 50 m
Cable cross-section 2.5 mm?
Permissible cable resistance 2.5 0hm
EDM input
(external device monitoring)
Quantity One input per OSSD pair
Input resistance at HIGH 3.8 kOhm
Voltage for HIGH 15V 288V
Voltage for LOW oV 1V
Current consumption
Start pulse current (where t =100 pus) 15 mA 32 mA
Static input current 3.5 mA 9 mA
Time response of EDM input
High level after OSSD activation 200 ms
Low level on OSSD deactivation 200 ms
Cyclic monitoring of the rest and
operating positions 5s
Cable length 50 m
Cable cross-section 2.5 mm?
Permissible cable resistance 2.5 0hm
Inputs A, B
(2-channel: A1, A2/B1, B2 antivalent),
static binary
Input resistance at HIGH 3.8 kOhm
Voltage for HIGH 15V 288V
Voltage for LOW oV 1V
Current consumption
Start pulse current (where t =100 pus) 15 mA 32 mA
Static input current 3.5 mA 9 mA
Port inconsistency
Time window for valid switchover
.. (at 2 scan rate) 80 ms
Cable length 50 m
Cable cross-section 2.5 mm?
Permissible cable resistance 2.5 0hm
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Properties Specifications Comments
min. typ. max.
Inputs C, D
(2-channel: C1, C2/D1, D2
antivalent), static binary
Input resistance at HIGH 2.6 kKOhm
Voltage for HIGH 15V 28.8V
Voltage for LOW oV 1V
Current consumption
Start pulse current (where t=0.5us) 15 mA 32 mA
Static input current 5 mA 13 mA
Port inconsistency
Time window for valid switchover
(at 2 scan rate) 80 ms
Cable length 50 m
Cable cross-section 2.5 mm?
Permissible cable resistance 2.5 0hm
Inputs C,D
(only for incremental encoder 0°/90°),
dynamic
Input resistance at HIGH 2.6 kKOhm
Voltage for HIGH 15V 28.8V
Voltage for LOW oV 1V
Current consumption
Start pulse current (where © = 0.5 ps) 15 mA 32 mA
Static input current 5 mA 13 mA
Duty factor g (Ti/T) 0.5
Input frequency 100 kHz
Min. number of pulses per cm 50
Evaluable speed range +10 cm/s +2000 cm/s
Tolerance time for differing
directional information or signal failure
of an incremental encoder 04s >10 cm/s
Exceeding of speed tolerance where 20s > 30 cm/s
incremental encoders in same direction 60 s <30 cm/s
Cable length 50 m
Cable cross-section 2.5 mm?
Permissible line impedance 2.5 0hm

Warning field output A/B (PNP),

HIGH-active

Quantity One output per OSSD pair

Switching voltage HIGH-active at 50 mA Uv-1V Uv
Switching voltage HIGH-active at 100 mA  Uv -0.5V Uv
Switching current (referred to EXT_GND) 100 mA
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Properties Specifications Comments

min. typ. max.
Current limitation
(t=5ms, 25 degrees Celsius) 600 mA 920 mA
Pure load inductance 2H
Switching sequence 6 Ys
Response time
(n=2to 16 ; n = scan rate) 150 ms + (n x40 ms)
Cable length 50 m
Cable cross-section 2.5 mm?
Permissible cable resistance 2.5 0hm
Error output (PNP), HIGH-active
Quantity One output
Switching voltage HIGH-active at 50 mA Uv-1V Uv
Switching voltage HIGH-active at 100 mA  Uv-0,5V Uv
Switching current (referred to EXT_GND) 100 mA
Current limitation
(t=5ms, 25 degrees Celsius) 600 mA 920 mA
Pure load inductance 2H
Switching sequence ~4%Ys
Cable length 50 m
Cable cross-section 2.5 mm?
Permissible cable resistance 2.5 0hm
Safety outputs
(0SSD A, 0SSD B),
dynamic, High-active
Quantity Two 2-channel outputs
Switching voltage High-active (Ueff) Uv -34V Uv
Voltage for LOW oV 25V
Switching current (reference to EXT_GND) 2 mA 250 mA
Short-circuit protected by monitoring of outputs
In case of fault: Leakage current 1.1 mA Break in GND cable. The downstream

switching element must detect
this state as Low.

Pure load capacity 100 nF
Pure load inductance 2H
Switching sequence (without switchover and
without simultaneous monitoring) 6 Ys
Response time at double speed 190 ms
Cable length 50 m
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Properties Specifications Comments
min. typ. max.
Cable cross-section 2.5 mm?
Permissible cable resistance 2.5 0hm
Test pulse data (OSSD_Test)
Test pulse width 100 ps

Test frequency Once per scan

Test pulse data (Test_Ub)

Test pulse width 100 ps

Test frequency Twice per scan
Safety category Single error fail-safe

DIN V 19250 Requirement class 4

EN 954-1 Category 3

IEC/EN 61496-1 Type 3

General data

Enclosure rating IP 20 Installation in switch cabinet with

min. IP 54 specified.

Protection class

3
Safety-low voltage

Humidity class

F to DIN 40040

Vibration resistance

IEC 60068, part 2-6

Frequency range

10 .. 55 Hz

Amplitude

0.35 mm

Shock resistance

IEC 60068, part 2-29

Continuous shock 1000 10g/16 ms
Interference immunity (EMC) IEC/EN 61496-1
EN 50081-2

DIN 40839-1 and -3

Mass (net)

1.25kg

Dimensions (W x H x D)

216 mm x 108 mm x 86 mm

Dimensions excluding terminals and

connectors

Operating temperature in degrees

Celsius

0

+50

Storage temperature in degrees Celsius -25
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Properties Specifications Comments
min. typ. max.

Protective fields 1 8

Warning fields 1 8

Protective field output

2 independent, monitored semiconductor
outputs, 2-channel, PNP HIGH-active,

24 V/250 mA

Warning field output

2 independent semiconductor outputs,

PNP HIGH-active, 24 V/100 mA

Fault output

1 semiconductor output, PNP HIGH-active,

24V /100 mA

Reset/restart input

1 input per OSSD pair (to 24 V DC)

EDM input (external device monitoring)

1 input per OSSD pair (to 24 V DC)

Inputs A1, A2, B1, B2, C1, C2, D1, D2

Static binary inputs to 24 V DC

Inputs C, D

Dynamic inputs to 24 V DC

Switchover of monitoring cases
(use of inputs A - D)

4 static binary input pairs

(x1 and x2 antivalent)

A1, A2, B1, B2, C1, C2, D1, D2
or

2 dynamic incremental encoder
inputs (C, D) and 2 static binary
input pairs (x1 and x2 antivalent)
A1, A2, B1, B2

Interface (PC)

Only for temporary configuration and
diagnostic purposes

Transmission rate

RS 232

9600, 19200, 38400 Baud

RS 422

9600, 19200, 38400 Baud

Cable length

RS 232

15m

RS 422

100 m

Interface (LSI - PLS)

Use of a low-capacitance

twisted-pair data cable of type

Li2YCY (TP) with a cable cross-section
of min. 2 x 2 x 0.25 mm?

Transmission rate

RS 422

500 kB

Cable length

RS 422

30m

Cable cross-section

RS 422

0.25 mm?
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12.4 Accessories

For installation

Mounting kit
(DIN rail and mounting bracket)

LSI variants

LSI101-112
(for connection of max. 2 PLS 101-3xx)

LS1101-114
(for connection of max. 4 PLS 101-3xx)

For connection to the control and the PLS

Connection set A
1 PLS power plug,
1 PLS interface connector,
1 screw-in interface connector
for sensor connection to LSI,
without cable

Connection set B, as connection set A,
with 3 metre cable

Connection set C, as connection set A,
with 5 metre cable

Connection set D, as connection set A,
with 10 metre cable

Connection set E, as connection set A,
with 15 metre cable

Connection set F, as connection set A,
with 20 metre cable

Connection set G, as connection set A,
with 30 metre cable

Terminal strip set, WAGO connector set, 8-part

SUB-D connector (RS 232/RS 422)
with screw-in terminals, EMC protected

SUB-D connector (RS 232/RS 422)
with soldered terminals, EMC protected

Power supply units

24V DC,2.5A
24V DC,4,0A
24V DC,10A
Interface cables
RS 232

Interface cable, 3 m
Interface cable, 5 m
Interface cable, 10 m
RS 422

Interface cable, 3 m
Interface cable, 5 m

Interface cable, 10 m

Part no.
2019 300

Part no.
1016 063

1016 065

Part no.

2 019 065

2 019 066

2 019 067

2 019 068

2 019 069

2 019 070

2 025902
2018 946

6 011 808

2 019 097

Part no.
6 010 361
6 010 362
6011 156

Part no.
2016401
2016 402
2 016 403

2019 130
2019131
2019 132

User documentation

Technical Description LS|, German, Part no.
without software discs 8 008 309
Technical Description, LSI, English,
without software discs 8 008 310
Technical Description, LS|, French,
without software discs 8 008 311
Technical Description LS|, Spanish,
without software discs 8 009 033

12.5 Standards and regulations

The following lists the key standards and regulations applicable
to the use optoelectronic safety devices. Depending on
application, additional regulations may be of importance for you.
You can get information on other device-specific standards from
local regulatory authorities, or from professional bodies.

Regarding the use and installation of safety devices:
Machinery Directive 98/37 EC

Safety of machines — Basic terms, general design guidelines
(EN 292)

Safety requirements for automated manufacturing systems
(VDI 2854)

Safety of machines — Electrical equipment of machines — Part 1:
General requirements (EN 60 204)

Safety of machines — Safety distances to prevent reaching
hazardous areas with upper limbs (EN 294)

Safety requirements for robots (EN 775)

Safety rules for electro-sensitive protective equipment on power-
driven machinery (ZH 1 / 597)

Safety of machines — Arrangement of safety devices with regard
to approach speed of body parts (EN 999)

Safety of machines — Risk assessment (EN 1050)

Regarding construction and equipping of protective devices:

Safety of machines — Electro-sensitive protective equipment —
Part 1: General requirements
(IEC/EN 61496-1)

Basic safety observations for instrumentation and control
protective devices (DIN V 19 250)

Safety of machines — Electrical equipment of machines — Part 1:
General requirements (EN 60 204)

Safety of machines — Safety-related components of controls —
Part 1: General design guidelines (EN 954)

On these subjects please also order our brochure “Safe
machines with optoelectronic protection devices”.
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12.6 Connection diagram
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12.7 Dimensional drawing

(all dimensions in mm)
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13 Glossary

AGV

Automated Guided Vehicle (materials handling equipment)

EDM

External device monitoring. Text from EN 61946-1. A device
which monitors the relays or contactors actuated by the ESPE.

Incremental encoder

A component which generates electrical pulses proportional to a
movement. Various physical variables can be derived from these
pulses (e.g. speed, distance, etc.).

I/0 monitor

Function of the PLS/LSI user software with which the switching
states of the LS| inputs and outputs can be monitored and
logged. You can save the retrieved data to an ASCII file for
further evaluation.

Measurement zone

The field of vision of the PLS is its measurement zone. It is
heavily dependent on the remission of the object struck, but
without special measures also extends to around 15 metres.
When using heavily reflective materials the maximum range of
50 metres is also achievable.

With the PLS the distance to objects can also be measured in
order to display them on the PC (by way of the computer
interface) or to carry out any other evaluations on a computer.

Monitoring area

A monitoring area consists of a protective field and a warning
field. In the PLS/LSI user software, a maximum of eight
monitoring areas can be defined in a configuration and
assignedto the connected sensors depending on monitoring
case.

Monitoring case, simultaneous

A maximum of two monitoring cases may be active at any one
time — that is, under the same input conditions — on an LSI.

Pixel suppression

When you select the “Pixel suppression” option, objects
detected only by a single pixel per scan are ignored. This can be
useful in preventing unintended shutdowns.

Plausibility check

A function of the PLS/LSI user software with which you can
check the definition of the monitoring cases for errors.

Protective field

In the range up to a radius of 4 metres, the PLS/LSI offers up to
eight sensor fields with fail-safe accident prevention functions in
accordance with category 3 of EN 954 — for area protection but
also as a (non-tactile) bumper replacement.

Space contour

You can receive the ambient defined space contour from the
sensor and save the measurements. In this way, when error
shutdowns occur you can check at which point the space
contour protrudes into the protective field.

Speed difference

In vehicle protection applications, the speed of two axes, or
running wheels, is registered with incremental encoders. When
the vehicle is cornering, the two items of speed information may
differ. In the PLS/LSI user software you can programme how
large the speed difference between the two incremental
encoders may be before the system is shut down (default value
for speed difference: 25 %).

Warning field

The warning field is a sensor field with a radius up to 15 metres.
It can be used to monitor larger areas and to trip simple
switching functions (e.g. warning functions) or to switch an
automated guided vehicle to slow running.
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