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0. Versions

Version Notes Date
1.01 LMS251 Operation Instructions 2011-10-15
LMS251-11100 V1.20

1. Applicable Documents

- LMS500 Operation Instructions (PN: 8013796/issue V043)
- LMS200 Technical Description (PN: 8008970/issue Ql72)
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2. For your safety

Since the LMS25x is based on the LMS5xx model, all the safety instructions are the same. Within this
chapter the sensor is always called “LMS5xx” but also applies to the LMS25x.

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

» Please read this chapter carefully before working with the LMS5xx.

2.1 Authorized personnel

The LMS5xx laser measurement sensor must be installed, commissioned and serviced only
by adequately qualified personnel.

NOTICE

Risk of damage!

Repairs to the LMS5xx are only allowed to be undertaken by trained and authorized service
personnel from SICK AG.

The following qualifications are necessary for the various tasks:

Activities Qualification
Mounting and maintenance e Dbasic technical training
e knowledge of the current safety regulations in the
workplace
Electrical installation and e practical electrical training
replacement e knowledge of current electrical safety regulations

e knowledge on the use and operation of devices in the
related application (e.g. crane, assembly system)

Commissioning, operation and e knowledge on the use and operation of devices in the
configuration related application (e.g. crane, assembly system)

e knowledge on the software and hardware environment in
the related application (e.g. crane, assembly system)

e basic knowledge of the Windows operating system

e basic knowledge of data transmission

Tab. 2: Authorized personnel

2.2 Correct use

The LMS5xx is a non-contact optical distance measurement sensor for stand-alone or
network operation. It is suitable for applications in which precise, non-contact optical
measurements of contours and surroundings are required. It is also possible to create
systems, for instance, for collision protection, for building surveillance or for access
monitoring.

It must be handled only by qualified personnel and only in industrial environments.

Important In case of any other usage as well as in case of modifications to the LMS5xx, e.g. due to
opening the housing during mounting and electrical installation, or to the SICK software, any
claims against SICK AG under the warranty will be rendered void.

The LMS5xx is only allowed to be operated in the ambient temperature range specified (see
section 9.1 “Data sheet LMS5xx laser measurement sensor” on page 79).

8014721/2011-12-19 © SICK AG - Germany - All rights reserved - Subject to change without notice 5
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23 General safety notes and protective measures

Safety notes

Please observe the following items in order to ensure the correct and safe use of the

LMS5xx.

e The notices in these operating instructions (e.g. on use, mounting, installation or
integration into the existing machine controller) must be observed.

e When operating the LMS5xx, the national, local and statutory rules and regulations
must be observed.

e National/international rules and regulations apply to the installation, commissioning,
use and periodic technical inspections of the laser measurement sensor, in particular:
- the work safety regulations/safety rules
- other relevant health and safety regulations

e Manufacturers and operators of the system on which the LMS5xx is installed are
responsible for obtaining and observing all applicable safety regulations and rules.

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

e The operating instructions must be made available to the operator of the system where
the LMS5xx is fitted. The operator of the system is to be instructed in the use of the
device by specialist personnel and must be instructed to read the operating
instructions.

e The LMSb5xx is not a safety device for human protection and therefore it does not
comply with any safety standards. For safety scanners, please contact SICK AG.

23.1 Electrical installation work

e Only authorized personnel is allowed to perform the electrical installation work.

e Connect and disconnect electrical linkages between the LMS5xx and other devices only
under de-energized conditions.

e Select and implement wire cross-sections and their correct fuse protection as per the
applicable standards.

» Do not open the housing.
» Observe the current safety regulations when working on electrical systems.

8014721/2011-12-19
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Important

2.3.2 Laser radiation from the laser measurement sensor

CAUTION

Laser radiation!

The LMS5xx corresponds to laser class 1 (eye safe) as per EN 60825-1 (for publication date
see laser warning label on the device). Complies with 21 CFR 1040.10 with the exception
of the deviations as per Laser Notice No. 50, June 2007. The laser beam cannot be seen
with the human eye.

» Do not open the housing (opening the housing will not switch off the laser).

» Pay attention to the laser safety regulations as per IEC 60825-1 (latest version).

No maintenance is necessary to ensure compliance with laser class 1.

Laser output aperture

The laser output aperture is the front screen on the LMS5xx.

CLASS 1

LASER PRODUCT

IEC 60825-1:2007. Complies with
21 CFR 1040.10 and 1040.11
except for deviations pursuant to
Laser Notice No.50, June 2007

Window of the front
screen

Fig. 1: Laser output aperture of the LMS5xx

Laser power

The laser operates at a wavelength A = 905 nm (invisible infrared light). The radiation
emitted in normal operation is not harmful to the eyes and human skin.

Laser warning label

The laser warning is on the LMS5xx on the right side of the housing.

8014721/2011-12-19
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233 Damaging potential equalization currents due to different ground potentials
For electrical safety, the LMS5xx has been designed and checked according to EN 60950-1
(2006-04) and EN 60950-1/A11 (2009-03).

The LMS5xx is connected to the peripheral devices (power supply, encoder, PLC/host, if ap-
plicable other LMS5xx, etc.) by using shielded cables. The shield of each cable is connected
to the metal housing of the LMS5xx via the system plug.

If the peripheral devices have metal housings and if the cable shield also is connected to
their housings, it is assumed that all devices involved in the installation have the same
ground potential.

This is achieved for instance by fulfilling the following conditions:
e mounting the devices on conductive metal surfaces
e correctly grounding the devices/metal surfaces in the system

e alow-impedance and stable current carrying equipotential bonding between areas with
different ground potentials, if necessary

If these conditions are not met, e.g. on devices in a widely distributed system over several
buildings, potential equalization currents may, due to different ground potentials, flow along
the cable shields between the devices and may cause danger.

DANGER

Risk of injury/risk of damage via electrical current!

Potential equalization currents between the LMS5xx and the peripheral devices can have
the following effects:

e dangerous voltages on the metal housing, e.g. of the LMS5xx
e incorrect function or irreparable damage to the devices
e damage/irreparable damage of the cable shield due to heating and cable fires

» Where local conditions are unfavorable and thus do not meet conditions for a safe
earthing method (same ground potential at all grounding points), take measures
according to chapter 5.2 “Conditions for safe operation of the LMS5xx in an
installation” on page 53.

2.4 Quick stop and restart

To stop the LMS5xx, switch it off.

» Switch off the voltage supply (power supply) for the LMS5xx or disconnect the system
plug on the LMS500 or the M12 supply cable on the LMS511.

The LMS5xx retains parameters stored in the internal non-volatile memory. Measured
values on the interface are lost.

To restart the LMS5xx, switch it on.

» Switch on the voltage supply (power supply) for the LMS5xx or re-connect the system
plug on the LMS500 or the M12 supply cable on the LMS511.

The LMS5xx re-commences operation with the parameters last saved.

8014721/2011-12-19
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Important

25 Environmental protection

The LMS5xx has been designed to minimize environmental impact. It uses only a minimum
of power.

While working, always act in an environmentally responsible manner. For this reason please
note the following information on disposal.

251 Power consumption

e The LMS500 consumes a maximum of 25 W in operation without output loads.
e In addition, the LMS511 draws a maximum of 45 W in cycles for the heating.

25.2 Disposal after final de-commissioning

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

> Dispose of all electronic assemblies as hazardous waste. The electronic assemblies are
straightforward to dismantle.

SICK AG does not accept unusable or irreparable devices that are returned.

8014721/2011-12-19
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3. General information

The LMS251 unit has been designed to accommodate a replacement unit in applications where the
LMS200 Series is used for telegrams and measurement data. For field applications and detection only,
please use the LMS500 Series.

Starting from the base of an LMS511-11100 Lite, the unit has been modified in both hardware and
software.

Due to the technical differences between the LMS200 and LMS500 Series some features/specifications
have been omitted.

The LMS251 shares characteristics from both LMS200 and LMS500 environment.
The main characteristics defined in the LMS251 are:

¢ An initial configuration via front USB using SOPAS ET will define the LMS200 variant.

e Any field configuration must be done via front USB using SOPAS ET.

¢ Any telegram communication must be done via the RS232/422 Host interface using LMS200 reduced
telegram listing.

3.1. Variants of LMS251
The unit created is an LMS251-11100 Standard Resolution Outdoor (PN: 1057767)

For further information regarding technical and mechanical specifications, please refer to the LMS5xx
Series Operation Instructions under the ‘Lite‘ variant. Any differences in between these two models will
be mentioned in this manual.

See technical specifications in Section 7.3

3.2. Coverage of the LMS2xx Compatibility

3.21. Data output

o The measurement results can vary slightly due to the different measurement techniques and
accuracies.

e No support on RSSI values or telegrams containing such data.

¢ No support on the LMS2xx field functionality via LMSIBS. Instead the Field Evaluation application of
the LMS251 will be available via SOPAS ET with the same functionalities as the LMS5xx Lite.

Most of the field application functionalities of the LMS2xx will be possible in the LMS251.
The only access to the LMS251 using SOPAS ET is via the front mini-USB.

3.2.2. Models supported

LMS200-OD (Standard-Outdoor)

LMS2x1-S09 / LMS2x1-S14 (Fast-Variant)

No support on LMS2x1-S19/S20/S28 (Security/Port)

No support on LMS200-Indoor

No support on LMS200-Ethernet versions (LMS2x1-S26/LMS2x1-S27)

4. Differences with the LMS2xx Serie

4.1. Differences to LMS2xx
¢ Reduced number of telegrams supported. (See Section 5.4 for supported Telegrams)

8014721/2011-12-19 © SICK AG - Germany - All rights reserved - Subject to change without notice 10



Operating Instructions

LMS251 Laser Measurement Sensor

Partial support of some of the telegrams (subcommands)

Pollution sensors parameter are partially not ,alive’ (dummy)

No support on output RSSI telegrams (related telegrams will not be supported)

Limitation in the Synchronisation. Refer to Section 5.5 for further information.

The LMS2xx telegram reflects the status of the fields. On the other hand, the LMS251 telegram
reflects the status of the outputs. The outputs can be triggered according to the selection made in the
output configuration via SOPAS.

o Error Status is not provided in detailed only consolidated. See Section 5.6.2 for further information.

¢ Incompatibility of RS232 pin configuration. See Section 7.2.1.

5. Specifications

5.1. Interfaces

e The LMS251 Telegrams can only be communicated via the Host interface (RS232/422).

e SOPAS ET communication can only be done exclusively via the front USB port. This is strictly
required for the initial setup!

e Ethernet not available

5.2. Scan frequency and angular resolution

5.2.1.How it works in the LMS200

The scanning frequency on the LMS2xx is always at 75 Hz and 1° angular resolution (response time 13
ms). In order to achieve 0.5° or 0.25° the LMS2xx works in an interlaced mode, that is, the scanner
needs to do several scans with a small angular shift every scan. For a 0.5° angular resolution the
LMS2xx will scan one time and will shift 0.5° and do a second scan at 1° steps but 0.5° shifted from the
first scan, therefore doubling the response time from 13 ms to 26 ms.

If the user has not selected the interlaced mode, the scanner will store all the measurements after every
scan and will output at the end a full measurement set. Each scan will increase the Index value by 1. The
final value at a non-Interlaced mode is 4 for 0,25° and 2 for 0,5° angular resolution.

If the user has selected interlaced mode, the scanner will output the measurement at the end of every
scan and it will not store them to generate a full set. The Index value will always be 1.

8014721/2011-12-19 © SICK AG - Germany - All rights reserved - Subject to change without notice 1
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0.25° 1.25° 2.25°

05 15° 25°

0.75° 1.75° 2.75°

Diagram showing interlaced mode

5.2.2.How it works in the LMS251
The LM251uses direct mode scan measurement, that is, it performs all the angular resolutions by
varying the scanning angular resolution.

The LMS251 can measure at lower scanning speed however at higher angular resolution. It does not
need to use interlaced mode.

5.3. General Information about Telegrams

The Telegram style and protocol for the LMS251 remains the same as the LMS200.
This also includes Sensor Address, Status Byte and Real Time Indices.

5.4. Supported Telegrams
Please refer to the list of supported telegrams in the separate document in the LMS251 CD.

5.5. Synchronisation
Synchronisation between different LMS251 is compatible as long as the scanners operate at the same
scanning frequency.

For further information see Section 6.2.5.6

5.6. LMS200 Status Indicators

5.6.1.Display

It behaves the same as LMS5xx Lite Series. There is the possibility to disable front panel or USB port via
SOPAS ET. However, the disable status is not permanent, so after power restart they will be enable
again as default.

5.6.2.Error messages

The LMS200 errors have been consolidated into 5 error levels plus 2 front screen pollution channel
errors (Err 18 &19).

8014721/2011-12-19 © SICK AG - Germany - All rights reserved - Subject to change without notice 12
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Please refer to the table below for the list of errors.

Err-No. Err-Level Description / text resource
95 0x84 Old FATAL ERRORs
96 0x01 General LMS25x INFO occurred
97 0x02 General LMS25x WARNING occurred
98 0x03 General LMS25x ERROR occurred
99 0x04 General LMS25x FATAL ERROR occurred
18 * Front window pollution, measured channel 2
19 * Front window pollution, measured channel 3

* Warning & Error levels are taken from the “contamination” parameter configuration. See Section 6.2.5.1

5.6.3.Power On counter & Operating hours
This telegram (0x35) is supported.

6. Operation

6.1. Initial parameterization

The LMS251 requires certain order of procedures to be followed. For this initial procedure the LMS251
must be connected via the USB port only. These procedures are described as follows:

6.1.1. LMS200 Type configuration

Using SOPAS ET software via the USB connector, the scanner must be configured to its LMS2xx
equivalent, together with Firmware Version & communication protocol. Please see section 6.2

6.1.2. Field configuration and parameters
Continuing using SOPAS ET the user can create new field configurations.
All parameters, except field configuration, must be done via LMSIBS or telegram. These parameters will

be reflected in the SOPAS ET configuration. Any parameters configured via SOPAS ET will not be
reflected in LMSIBS, only the parameters shown in the “Quickstart” page of SOPAS ET.

Now the LMS251 is configured as the corresponding LMS200 unit. The USB port can be disconnected.

If the user requires any changes from the factory default configuration, these must be done via the
RS232/422 and LMSIBS software. See Section 6.2.6 for further details on the LMSIBS.

6.1.3.Telegrams

The user can operate the LMS251 with the specific LMS251 Telegram listing. This functionality must be
performed only via the Host communication RS232/422.

8014721/2011-12-19 © SICK AG - Germany - All rights reserved - Subject to change without notice 13
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1. - SOPAS

Quickstart

Setup.
Via USB

2a. - SOPAS

Field
Configuration

(if required) 2b. - LMSIBS
_ Configuration
Via USB
Via RS232/422
y

Digital X

Input/Outputs LMS2xx

Telegrams

6.2. Initial parameterization with SOPAS ET (“Quickstart” menu)

6.2.1.LMS2xx-Type (LMS251 specific Parameter)

The first stage to set the LMS251 to work as the equivalent LMS2xx is to parameterize the unit to the
correct type together with Firmware version & communication protocol.

This procedure can only be done by connecting the LMS251 via the front USB plug to the SOPAS ET
software. The RS232/422 ports are not available for this initial setup.

Once the SOPAS ET has been loaded in the PC, please load the UBS drivers provided. Then launch the
application.

The LMS251 can be connected before or after the application is launched, however the steps taken in
SOPAS ET are slightly different.

The first screen shown is as follows:

Please select “Connect to new device” if the LMS251 is already connected via the USB port (Online
mode).

Please select “Create a new project” if the LMS251 is not yet connected and would like to configure
settings for a later download to the scanner (Offline mode).

8014721/2011-12-19 © SICK AG - Germany - All rights reserved - Subject to change without notice 14
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Welcome to SOPAS =]
Available devices

= ‘ ICD890-2000100 (TOF) <] | Conrect o new device ]
152.168.0.1 Create a new project |
MSCE00 ¥2.85-30.11.2011 (Topl

r ‘ 107, 165.0.97 (Toptcam) Open an existing project |

- ' LMS15x_FieldEval (not defined) Open last project |
10,224, 48.82111 .

Remember my decision

r ' LMS15x_FieldEval inak defined) [T and do nat show the
10.224.48.80:2112 dialog again

- ' LECTORG620 DPM Plus (asalma)
10,224, 48,1002

r ' LECTORG620 DPM Plus (asalma)
10,274,488, 19002112

=l
e Help

6.2.2.0nline mode

Please select ‘LMS5xx/25x’ option. If any other option is also selected, please ignore it as the SOPAS
will only connect to the device which is Online.

> Press ‘Next’.

8 X
Connection Wizard Sl C K

The Connection Wwizard helps wou ko establish a connection to all the cable-connected devices, Afterwards you can

parameterize, corfigure, and manitor the devices. Please select one option ta connect, Sensor Intelligence.

Device type
LO-MRS d
LD _minii
LECTORExx
LMS 1

LM&d

. Select all |
LIMS500_FieldEval
LM35:) 25 Select none |
MCS100FT
MCS300P
MU
MSC500
CLM
CROR,
RFHEZ0
sCU |

[ Show all devices @)

{1 3 3 1 3 o |

¥ Stip advanced interface configuration @
(" Show all connected devices @)

"~ Use simulated device @)

< Back I Mext = I Eimish Cancel Help

> Select ‘Standard Protocol’ on ‘LMS5xx/25x’.
> Press ‘Next’.
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If the user is experiencing problems communicating, please select the ‘Configure Interface’ button and
enter manually the port number assigned by the USB driver.

a Connection Wizard =] x|

Interface selection Sl C K

Please choose the interface wou would like o use to establish an online connection to vour device,
Sensor Intelligence.

The lisk below shows all interfaces supported by each device. Please choose at least one inkerface you would like bo use For your
connection. In the case interface optimization is needed cdlick the “Configure interface” button. Though usually this is not necessary.

Select all | Select none |

| | Interface name I Device type | I

Standard Protocol LIS Configure interface | ;I
Internet Protocal (IF) LM3500_FieldEwval Configure interface |
Standard Pratocal LM3500_FieldEwval Configure interface |
Internet Protocal (IF) LIS/ 255 Configure interface |
Standard Pratacal LIS 255 Configure interface |
USE Communication TiMZax Configure interface |

X,

X
=]

<

K <l

=

ASE/ASE
=

-

< Back I Mext = I Einish | Cancel | Help |

» Select the ‘LMS25x’ option.
It will show the port number in which the device is communicating.

Etonnection Wizard 1=]] x|

Found devices SICK

Please choose the devices you want to use resp, link to existing devices.
Sensor Intelligence.

Sart according to: IDevice type - l Add all | Add none |

-

LMS15x_FieldEval (not defined) @) & 10.zz4.45.80:2111 @

r

LMS15%_FieldEval (not defined) @) S 10.zza.98.80:2112 @

LMS25x (not defined) ©) 2 comes @

Advanced options

Select matching SDD [ LMS25x - ¥1.20-06.... | @

LMS500_FieldEval_PRO (not defined) @ & 10.zz4.55.86:2111 @

LM5500_FieldEval_PRO {not defined) (@) R 10.2z24.55.88:2112 @

LMSSxx_FieldEval_PRO (Master) @) & 1022455002111 @

I A .

namwa gna

LMS5xx_FieldEval_PRO (Master) @ Q1022455002112 @

Scan again |

= Back I Mext = I Eirist Cancel Help
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Then main screen will be shown as follows:

ESDPAS Engineering Tool

Project Edit  LMS525x (not defined)  Communication  Wiew Tools  Help

ojodlal «[+| | sa|sls|a| a(anle| w| [~ |O[a]|D|3|B] of

Device Catalog I Metwork Scan Assistant  Quickstart |

U Manitar

28 Uj Service

Host communication

Hardware IRS422,|’485 4 Wire (Paink ko Point)LI Baud rate |384DD VI

Context Help I

SICK

Sensor Intelligence.

LMS2xx compatibility

Device ILM5211-30206 YI Firrnware IXDI. vl I 46

8014721/2011-12-19
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6.2.3.0ffline mode

The starting screen will be as shown:

ESDPAS Engineering Tool

Broject  Edit o Selected Cevice

Communication

Wigre  Tools  Help

o] olule] «

2] 3| o|=|a| s

A|nje|w| |o] |D|B|D|2(3] o

Project Tree I

S+ Mew Project

Dievice Catalog I Metwork Scan Assiskant |
Available Devices

Device Descripkion

Context Help
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[

Device Type Info

Name LMS25x%
Yersion Vi1.20-06,12.2011
¥ersion 1 uploaded

Number 3
Time 07.12.11 17:25
Generator 2,258,778

» Select the LMS25x latest version under the LMS5xx family tree by double clicking or just select and
press “Add” at the bottom of the screen:

5 B Lmszsy

The LMS251 parameters will be loaded on the Project Tree section (left hand side).
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Praojeck Tree |

b Mews Project

b | 2] Quickstart
U'_J Parameter
[LJ Manitar
m- ) Service

Before modifying any parameter, the user must login first:

Corrmunicakion  View

» Select the icon | i‘&‘j or press 'Ctrl + I'.

» Select ‘Authorized Client’ from the Userlevel list, password: ‘client’ then press ‘Login’.

ELugin @l il

Device LMS25X (not defined)

Userlevel I futhorized Client - I

Password I

Login I Close | Help |

NOTE: Now the customer can create the new parameters and settings for a later download to the LMS.

Once the user is ready to download, please connect the unit via the USB port and proceed.

» Click on the device (right hand button) and select ‘Go Online’.

ESDPAS Engineering Tool

Project  Edit  LMSZ2Sx {not defined) Communication  ¥iew Tools |
ol olae «|=] 3| 4|a] 9]«
Project Tree I Device Catalogl Metwo
&_.New Project | |

=- EEE

Go Onling

Go Offline

) Parameter
[L:I Monitor Edit mapping.. .

B [L:l Service Femaye mapping

Add Device Fage Eingabe

Close Device Page  Strg+Fd

Close all Pages Strg+FS
Remove Device Entf
Compare Ta,, F?

Expork Device

Device Properties.., F8

Move up Alk+0Oben
Move down alk+Unten

8014721/2011-12-19 © SICK AG - Germany - All rights reserved - Subject to change without notice
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» Select ‘Yes'.

guestion =TT

P J Do ywou wank o map the device?
-

[~ Don't show this dialog again,

> Select 'LMS5xx/25x’.

a x
Connection Wizard SICK

The Connection Wizard helps wou to establish a connection to all the cable-connected devices, Afterwards you can )
i N . ) . Sensor Intelligence.
parameterize, configure, and monitor the devices, Please select one option ko connect,

¥ Connect to specific device {recommended) &

Device type
LD_=5ns :I
LECTORGR:
LMS1ax
LMS4x
LIM3500_FieldEwval Select al |
L3S f25x
MCS100FT
MZS300P
ML
MSC300
oL
ZCR,
RFHEZ0
Eall]
THERMOR. LI

Select none |

[ Show all devices &)

1

[V | Skip advanced interface configuration &)
" Show all connected devices @)

" Use simulated device &)

< Back I Mext = I FEirish Cancel Help

8014721/2011-12-19 © SICK AG - Germany - All rights reserved - Subject to change without notice
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» Choose the COM port ‘Standard Protocol’ and press ‘Next’.
Etnnnectiun Wizard I=]| |

Interface selection SI C K

Plzase choose the interface wou waould like to use to establish an online connection to vour device,

Sensor Intelligence.

The list below shows all interfaces supparted by each device. Please choose at least one interface you would like to use Far wour
connection. In the case interface optimization is needad click the “Configure interface™ button. Though usually this is not necessary.

Select all | Select none |

Interface name I Device bype I

% [T Internet Prakocal (IF) LSS/ 25x Configure interface |
oo ¥ sStandard Protocol LS5/ 25x% Configure interface |
-

< Back I Mext = I Eimist | Cancel | Help

» On the found devices window please choose the LMS5xx/25x and ‘Next’.

8 x
Found devices Sl c K

Please choose the devices wou want to use resp, link to existing devices.,
Sensor Intelligence.

Sort according ko: IDevice bype vl Add all | Add none |
W E LMS25x (net defined) @ 2 covze @

Advanced options

Select matching DD |4 LMS25x - ¥1.20-06.... | @

¥ Link ko an existing device

JLr5252 {not defined) M

Scan again |

< Back. Mext = Fimist Cancel
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> Select ‘Download Parameters’.

Bl B3 synchronize device LMS25x (not defined) =] |
“ Select to upload or download to get synchronized SlCK
Some parameter values in the project differ from the values in the device, Please decide

ko upload or download the parameter sek ko get synchronized. Sensor Inteliigence.

Upload parameters
&ll parameters will be uploaded From the device, The parameters in the project will be
averwritten,

Download parameters
All writable parameters will be downloaded ko the device. The parameters in the device
will be overwritten,

= Back Mexk = Einish Cancel Help

» Select ‘Use current user level’ and press ‘Finish’.

ESynchrunize device LM525x {not defined} @l il

togin Sl c K
Please specify the user level for loading device data. )
Sensor Intelligence.

Choose a user level, that has the permission to change every device parameter,
Mote: Your user level stays active after loading has Finishied.

* Use current user level

" User defined

serlewvel I Mainkenance

Password I

< Back [ewxt = Finish

[~
Help |
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> On the last window select ‘Yes'.

Queston 8l x|

9 All parameters with write access have been writken ko device,
o Synchronizing requires an upload of the remaining parameters from device.
Do wou want ko conkinue?

[~ Don't show this dialog again,

Then the user should arrive at the same window as the Online mode shown in Section 6.2.2.

6.2.4.Configuring the LMS251 via ‘Quickstart’

As mentioned in Section 6.2.1, under the ‘Quickstart’ menu in the Project Tree the user must configure
the LMS251 with the same communication configuration as it was in the LMS2xx.

Host communication

Hardware |R3422/455 4 Wire (Point ko F‘u:uint]l;l Baud rate IBEuEIEI TI ]

LIMS2xx compatibility

Device |LMS211-30206 ~ | Firmware <01, = | | 46

NOTE:

The LMS251 does not require any hardware bridges to select the RS232 or RS422 as it was required in
the LMS2xx. This is done internally in the scanner by software selection in SOPAS ET. However, please
note that there are some pin-out differences between LMS2xx and LMS251. See Section 6.2.5.4.

A list of compatible units is listed in the pull down menu. The user must select the same Device and
Firmware type as the LMS2xx used.

The drop down menu offers the following models and Firmware versions:

Device |LMS211-30206 -
_I Firmnware IHDI.;I I 46
LM5211-30206

LMSZ21-30206

LMS291-505
LMSZ11-509
LMSZ11-514
LMSZ21-514
LMS291-514
LMSZ21-522

The Firmware can be either X01.xx or S01.xx. The last 2 digits must be entered by the user.

Please check the current Firmware version of the LMS2xx to be replaced.
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The Firmware Version does not change any behavior of the LMS251. The Firmware version will only be
displayed in the relevant telegrams containing this info.

Note: The factory default parameters are:
e Hardware: RS422
e Baud rate: 9600 bps
e Device: LMS211-30206
e Firmware: X01.46

The incorrect selection of Device type will affect the scan frequency, angular resolution and
field of view.

6.2.5. SOPAS ET Field Parameters

Once the LMS251 has been configured to the customer’s compatible unit, the field parameters must be
setup via SOPAS ET.

) L5252 (nat defined)
() Quickskart
L——_}f,L:] Pararmeter

------ D Conkamination reasurement

------ | Evaluation case

El.l:] Metwork | inkerfaces | I0s
D Serial
D Cigital inputs
D Swnichronisation
D Digital oukputs

Overviews of the SOPAS ET parameters are shown below:

Q'I'ra'l'on\r(
Stratamy
Strateay N
Strategy * 3 HW Outputs
1 Input
1 Synch
{
USB
(SOPAS only)
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6.2.5.1. Contamination Measurement

The default values have been set the same as LMS2xx. [f the user modifies these settings the behavior
of the LMS251 will not be the same as the LMS200.

Contamination

Strategy IHigth availal:uIELI Response time I 1 =ec
Threshold warning I 70 5 Threshold error I 30 %

Transparency of front screen

Position of measurement channel

52-channel I 97 8%  35%-channel 296 8% 70*-channel I 97| %

110=channel a4 o 145“—d'13nr1n.=-_|| o4 o 175%-channel 93 %6

6.2.5.2. Field

The customer can create up to 4 fields using the SOPAS ET functionality. For further information how to
build fields, please refer to the LMS500 Operation Instructions.

Overview field

IR ER IF 3

Mo, I Mame I Linked with Evaluation Cases I
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6.2.5.3. Evaluation cases

There are 4 cases which can be used in conjunction with the fields. For further information how to build
Evaluation cases, please refer to the LMS500 Operation Instructions.

Overview evaluation case

Mo, I Mame I

6.2.5.4. Communication Interfaces

The front USB can only be used to parameterize the LMS251 via SOPAS ET. The parameters are
described in the previous section 6.2.4.

The LMS251 can work in either RS232 or RS422 as mentioned in the previous sections. The LMS251
does not require any bridges in the electrical connector for the RS selection.

The RS232/422 can only be used for LMS2xx Telegrams or LMSIBS software.
Please follow the correct parameterization order to ensure the correct functionality of the LMS251.

NOTE: The electrical pin-out for the RS232 on the LMS200 and LMS251 are slightly different. Please
check carefully the pin-out when wiring.

Data cable reference = ﬁg%
ground (shield) T ( — )
2 RD+/RxD
/—@ﬁ 3 m- )
RD- (1 @ @ 9| TD= 4 TD+/TxD
2@ @10 @ 5 GND
RS 232/RS 4221 | 3 @=--@ 11| RS 232/RS 422V 6 n.c.
HeaterGND | 4 @ @ 12| Heater24V/6A 7 Brigde to pin 8
reserved? | 5 g--@ 13| OUTA 8 Brigde to pin 7
reserved? | ¢ @ @ 14| OUTB 9 n.c.
Weak/OUTC |7 @ @ 15| Restart Device [ Shield
Electronics GND | 8 @ @ 16| Electronics 24V/1 A
. J
LMS2x1 pin-out LMS200/291 pin-out
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M12-Stecker, A-kodiert
M12 plug, A-type encoded

D=~ 00 =M

Pin Signal Interface

1(RD-/RxD RS-422/485/RS-232

2(ID-/TxDD  RS-422/485/RS-232
RD+ RS-422/485

TD+ RS-422/485

NC (do not use)

SyncIN Synchronziation input

3
4
5 Electronic GND Ground serial data
6
7
8

Electronic GND Ground input SynIN

LMS251 pin-out

6.2.5.5. 1/0s
- Inputs: The inputs of the LMS251 are the same as the LMS5xx.
IN1
GND ext. :
E LMS5xx
- Outputs:

Outputs 1 and 2 are normal switching outputs (power off state: low), the same as output 1 & 2 in
theLMS5xx.

Output 3 is a push-pull type switching output (power off state: high), the same as output 3 - 6 in the
LMS5xx.

8014721/2011-12-19 © SICK AG - Germany - All rights reserved - Subject to change without notice



Operating Instructions

LMS251 Laser Measurement Sensor

|
L1

PLC

Vg OUT12

| _ ouT1 +2

Ve OUT3

OUT3

GND ext.

PLC

Connection of the output 3 to a PLC (power off state: high)

6.2.5.6. Synchronisation

The synchronisation functionally is supported between LMS251s. The electrical wiring is the same as
LMS5xx and must done via output 3, therefore please refer to the Output 3 electrical diagram.

The units used in the synchronisation must be set to the same scanning frequency.

Using SOPAS ET the Master/Slave synchronisation can be easily setup by selecting the output 3 of the

Master to “Master Synchronisation” and the Input of the Slave to “Slave synchronisation”.

8014721/2011-12-19

© SICK AG - Germany - All rights reserved - Subject to change without notice

28



Operating Instructions

LMS251 Laser Measurement Sensor

- Master setup:

Output 3

Cukput 3 IMaster Synchronisation ;I Logic I.ﬁ.ctive Lo vl
Riestark IImmediater vl

- Slave setup:

Input 1

Control | Time conkrolled LI Lewel ILeveI LI Logic I.ﬁ.ctiveHigh j Debouncing I 10 ms

Synchronisation input

Function synchronisation input | Slave synchronisation j

The following table describes the different scanning modes of the LMS200 and LMS251.

LMS200 LMS251
LMS2xx |Field of |Angular Response Time | Scanning
view [°] |resolution [°] |[ms] Frequency
[Hz]
Standard | 100 0,25 52 37,5
Standard | 100 0,5 21,7 37,5
Standard | 180 0,5 21,7 37,5
Standard | 100 1 13,3 75
Standard | 180 1 13,3 75
S09/S814 |90 0,5 13,3 75

6.2.6.LMSIBS

The LMS251 can work with the LMSIBS software with a limited functionality. For example, the fields
cannot be saved permanently. Any configuration related to the field application must be done via the
SOPAS software.

The LMSIBS can only be used for the setup of telegram communication and scanner parameters
(scanning frequency, angular resolution, range, unit, etc).

NOTE: For fields configuration please use SOPAS ET software.
The settings that are supported via LMSIBS are shown below. The non-supported settings are marked

3

with a red cross. The settings related to the field functionality are marked with the SOPAS logo Y.
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LMS2xx - Standard (all others) [=1E=1 [§] L*52xx - Standard (all others) a8 x|

Outputs | Extras I Outputs | Extraz |
Sensor | Ealuation I Fields I Contour | Restart I Sensar | Evaluation | Fields I Contaur | Fiestart |

— Multiple evaluation

Senzor type Beading cylces for Evaluation
[affecting both field sets]:

Reading cyle offzet of fizld sat 2:

The reaction time iz 2 read cpcles fo

Unit: read cycles for field set 2.
cm hd -
— Blarking
" Pixel-oriented
Measurement mode and meazured & ]

IEIEH A field B - dazale j b aziniunn object diameter for

objects that are not to be detecte,

Outdoor zpecial features —r

Lelzaram s2iige [~ Increased response time for suppressed objects

[ Send measurement telegrams with real ime indices

Reading cycles for evaluation
of suppressed objects: ID

r— Evaluation options
Monitored area output & = Field & - Field

[ Use sublractive evaluation

ok | cancel | e | He | 0k | cancel | iph | Hep |

LM52nx - Standard (all others) =11 M524x - Standard {all others}) =] |

Dutputs | Extraz | Ouitpuits | Extraz |
Senzar | Evaluation | Fields | Contaur | Restart I Sensar I Evaluatian | Fields | Carbaur | Restart |
— Field zet Field 1 Select the function of the restart input

Field 14; Rectangle
Field 1B: Rectangle
Field 1C:  Rectangle

" Restart button
" Change field set

= Synchionization slave function

— Field zet Field 2
Field 24;  Rectangle
Field 2B: Rectangle
Figld 2C:  Rectangle

Select the restart procedure

& Without delay
Field & Field B Field C

" Delay of ID_ 3 ||:|_ g ID_ 3

"Time bagis for restart

Monitored field in vol=*

&+ Seconds 110 seconds

<not uged:

F
LMSIBS & =) =

W
0k I Cancel Apply Help | )8 I Cancel | Spply | Help

/I
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LMS2Zxx - Standard (all others) (=] |l L MS2xx - standard (all others) =]

Outputs | Extras | Senzor | Ewaluation | Fields | Contour | Restart |
Sensor | Ealuation | Fields | Contour | Restart | Outputs Extras |

— Field 14

Select the meaning of output C
Seftitgs...

I {Contour s reference " ‘Evaluation of field C or pulsing if emor

—Field 1B ™ Sunchronization master function

[ Contour as reference

—Figld 1C

|
[ s

[ Contour as reference Settings...

<

-
— Reference of contours LMSIBS & v
% Radial

' Contour on plain

74

W arning

Uzing contour as reference in conjunction with pigel-
oriented evaluation iz only pozzsible in an Jutdoor-
zenzor. Lzing contaur on plain iz alza anly available in
an Outdoor-zensor,

Ok I Cancel | Apply | Help | ] I Cancel Apply Help

LMS2Zxx - Standard {all others} =] |

Sengor | Ewaluation | Fields | Contour I Restart |

Outputs | Extras

— Lewvel of availability

& Level 1 [Evaluation of dazzing activel The LMS251 is based on the LMS5xx Lite
" Level 2 [Evaluation of dazzling not active) ﬁ therefore it can operate up to 100kLux.
™ Level 3 [ovailabiity of types 1-5] There is no need to adjust the ‘dazzling’.

t awirurn duration of dazzling: |2 zcans

— Sensitivity threshold

i Standard sensitivity

Device is
outzide s
{ Low sensitivity [Outdoor: 25m/10%],

Thiz parameter is available for outdoorspstems only!
Device iz being operated partly outzide specification.

Ok, I Cancel Apply Help
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7. Accessories

7.1. Mechanical brackets

The LMS251 has the same mechanical housing as the LMS200/291 variants except no holes at the
bottom, however a much smaller mechanical housing than the LMS221/211.

Any LMS200/291 can easily be replaced by the same mechanical brackets (Mounting Set1/2/3) shown
below:

LMS 251 Mounting set 1 Mounting set 2 Mounting set 3

When replacing an LMS221/211 with an LMS251 the customer can use the existing LMS221/211
bracket (PN: 2018303) with the addition of an adapter bracket (PN: 2059271).

LMS221/211 Bracket (PN: 2018303)

The adapter bracket will place the LMS251 in the same horizontal and vertical position as the
LMS221/211 axis point to ensure the same mechanical position of the internal mirror. Therefore there is
no need to adjust any of the fields or measurement values.

This adapter bracket can also be used in conjunction with the pole mounting adapter (PN: 2018304).

NOTE: Please allow some mechanical deviations.
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\
1

Pole mounting
adapter

Adapter bracket

8014721/2011-12-19 © SICK AG - Germany - All rights reserved - Subject to change without notice 33



Operating Instructions

LMS251 Laser Measurement Sensor

7.2. Electrical
The LMS251 is equipped with 3 x M12 connectors for Power, data & 1/0.

The following picture shows the position on the scanner of each connector:

® B8 ®
® © D

1/0 Socket Data, 1/0 Plug Power Plug

7.2.1.Electrical pin-out
The pin configuration for each connector is shown:

?@; M12-Buchse, A-kodiert
6 3 M12 socket, A-type encoded
5 4
2
M12-Stecker, A-kodiert Pin Signal Interface
5 M12 plug, A-type encoded 1 Restart(IN)  Switching input 1
3 4 2 NC (do not use)
Pin Signal Interface 3 Electronic GND Ground input 1
1 Electronic 24 V Power supply sensor 4 OUT A Switching output 1
2 Heat24V Power supply heater 5 OUTB Switching output 2
3 Electronic GND Ground p. s. sensor 6 OUTC Switching output 3
4 Reserved (do not use) 7 Electronic GND Ground outputs
5 Heat GND Ground p. s. heater 8 Electronic 24 V P. S. switching outputs
Power Plug pin configuration I/0 Plug pin configuration
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2 *
: M12-Stecker, A-kodiert ! Please note the difference
7 M12 plug, A-type encoded in the RS232 pin-out
6 between LMS2xx and
LMS251. See Section 6.2.5.4
Pin Signal Interface for further details
1 RD-/RxD RS-422/485/RS-232
2 TD-/TxD RS-422/485/RS-232
3 RD+ RS-422/485
4 TD+ RS-422/485
5 Electronic GND Ground serial data
6 NC (do not use) _ —
7 SyncIN Synchronziation input 1 USB socket fM:‘ﬂf B)
8 Electronic GND Ground input SynIN ~
Data, 1/0 Plug pin configuration USB connection under knurled head screw on front (top)
7.2.2. Cables
The cables available are the same as the LMS511 Lite version. See below list:
Description PN
Power supply cable, 4x 0.50mm? (AWG 22), shielded, M12 socket, 5-pin (A-type encoded) /
open end, 5 m. 6036159
Power supply cable, 4x 0.75mm? (AWG 20), shielded, M12 socket, 5-pin (A-type encoded) /
open end, 10 m. 6042565
Power supply cable, 4x 0.75mm? (AWG 20), shielded, M12 socket, 5-pin (A-type encoded) /
open end, 20 m. 6042564
USB cable, 4-pole, shielded, plug type mini B / plug type A, 3 m. 6042517
Data I/O cable, 8-pole, M12 plug 8-pin (A-type encoded) / open end, 5 m 6036153
Data 1/O cable, 8-pole, M12 plug 8-pin (A-type encoded) / open end, 10 m 6028420
Data I/0O cable, 8-pole, M12 plug 8-pin (A-type encoded) / open end, 20 m 6036154
I/O cable, 8-pole, M12 socket 8-pin (A-type encoded) / open end, 5 m 6036155
I/O cable, 8-pole, M12 socket 8-pin (A-type encoded) / open end, 10 m 6036156
I/O cable, 8-pole, M12 socket 8-pin (A-type encoded) / open end, 20 m 6036157

7.2.3. Electrical Adapter box

If the user already has an installation with LMS2xx and requires exchanging to an LMS251, the existing
electrical wires may be connected to an LMS251 with the help of the special electrical adapter box (PN:
2063074).

This electrical box can also be used as an alternative if the cables in the accessory list do not have the
suitable length.
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The electrical box has 3 pre-wired cables with M12 connectors for the LMS251. Inside the cover plate
there is a pin description of the terminal block where to connect the customer’s cable. The customer can
use any of the 3 glands to insert their cables. To facilitate the connectivity, the pin out of the LMS251
electrical box is the same as the LMS2x1 connector, that is pin 1 of LMS251 same as pin 1 in LMS2x1,
etc.

Please respect LMS251 wiring diagram and RS-232 pins.

01 RD-/RxD
02 RD+

03 Shield

04 Heat GND
05 -

06 -

07 OUT C

08 Electronic GND
09 TD-/TxD

10 TD+

11 -

12 Heat 24V
13 OUT A

14 OUT B

15 Restart (IN)
16 Electronic 24V
17 -

18 -

19 -

20 -

21 -

22 -

Advice: Pin definition identical to Harting connector LMS2xx

The electrical box can be attached to either side of the adapter bracket. (In the next figure is only shown
on one side).
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7.3. Technical Specifications LMS251

Minimum Typical Maximum
Functional data
Scan angle 180°
Scanning frequency 25 Hz 75 Hz
Remission 2% Several
1,000%")
(reflectors)
Angular resolution 0.25° 1°
Measurement Accuracy? 24 mm
(£1.02 in)
Measurement error
Systematic error (at 10% object remission)
Standard resolution 1 to 10 m 25 mm
(£0.98 in)
Standard resolution 10 to 20 m +35 mm
(£1.38in)
Statistical error (10) (at 10% object remission)
Standard resolution 1 to 10 m 6 mm
(£0.24 in)
Standard resolution 10 to 20 m 8 mm
(0.31in)
Standard resolution 20 to 30 m 14 mm
(x0.55in)
Immunity to external light 70Klux
Distance from mirror axis of rotation (zero point on the | 93 mm
X and Y axis) to the rear of the device (3.66 in)
Distance between centre of the scan plane and the 63 mm
bottom edge of the housing (2.48in)
Distance measuring range 0.7m 80m
(2.30 ft) (262.47 ft)
Distance measuring range at 10 % object remission
LMS251-11100 1 m (3.28 ft) 40 m
(131.23 ft)
Power-up delay 30s 60 s

8014721/2011-12-19

© SICK AG - Germany - All rights reserved - Subject to change without notice




Operating Instructions

LMS251 Laser Measurement Sensor

General data

Laser protection class

Laser class 1 according to

IEC 60 825 F 1 (2007 F 3) (complies with
21 CFR 1040.10 and 1040.11 except for
deviations pursuant to Laser Notice No. 50,
June 2007)

Enclosure rating
LMS251

As per EN 60 529 (1991 F10); A1 (2002 F 02)
IP 67

EMC test

As per EN 61 000 F 6 F 2 (2005 F 08),
EN 61 000F 6 F 3 (2007 FO1)

Electrical safety

As per EN 60 950 F 1 (2006 F 04) and
EN 60 950F 1/AF 11 (2009F 03)

Operating temperature range -30°C +50 °C
LMS251 (—22 °F) (122 °F)
Storage temperature range -30°C +70 °C
(—22 °F) (158 °F)
max. 24 h

Humidity (taking into account the operating

temperature range)

DIN EN 60 068F 2 F 61, method 1

Vibration resistance
Frequency range
Amplitude

As per EN 60 068 F 2 F 6 (2008-10)

10 Hz
5g RMS

150 Hz

Shock resistance

Single shock
Continuous shock

As per EN 60 068 F 2 F 27 (2009-05),

EN 60 068F 2 F 29 (1995F03)

159 (0.53 0z), 11 ms
10 g (0.35 0z), 16 ms

Sender
Wave length
Divergence of the collimated beam (solid angle)
Standard resolution

Light spot size at the front screen

Light spot size at 18 m(59.05 ft) scanning range
Standard resolution

Pulsed laser diode

895 nm

905 nm

11.9 mrad
13.6 mm
(0.54 in)

228mm
(8.98 in)

915 nm

Housing
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Material GDF ALSI12 3.2582.05
Color LMS500 RAL 5012 (blue)
Color LMS511 RAL 7032 (grey)
Alloy Excellent weather resistance as per DIN EN
106:1988, plate 3
Front screen
Material Polycarbonate
Surface finish Outside with scratch-resistant coating
System plug
Material GDF ALSI12 3.2582.05
Colour RAL 9005 (black)
Cable entries (LMS511)
Material Stainless steel/plastic
Dimensions®
Height 185 mm
(7.28 in)
Width 155 mm
(6.10 in)
Depth 160 mm
(6.30 in)
Total weight (without connection cables) 3.7 kg
(8.151b)
Electrical data
Supply voltage LMS5xx at the scanner 19.2V 24V 288V
Permissible residual ripple 5 %
Supply voltage for the LMS511 heating 19.2V 24V 288V
Switch on current 2A
Operating current at 24 V 09A
Operating current with max. output load 1.9A
Operating current with maximum heating 23A 25A
performance
Power consumption without output load 22'W 25W
LMS511: Additional power consumption of heating 43 W 45 W
Electrical connection LMS511 Round M12 plug connectors
Inputs
Switching input 1
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Synchronisation input 1

Input voltage 1M1V 30V

Input resistance on HIGH 2 kQ

Voltage for HIGH 11V 24V 30V

Voltage for LOW ov 5V

Input capacity 15 nF

Static input current 6 mA 15 mA
Digital switching outputs

Number LMS251: 3

Voltage drop load 2V

Maximum switching current 140 mA

Current limiting (after 5 ms at 25°C (77 °F)) 100 mA 200 mA

Power-up delay Negligible

Switch off time 0.8 ms 2ms
Maximum current output 1 + 2° 250 mA
Maximum current output 3 100 mA

Auxiliary interface

Communication protocol USB 2.0

Data transmission rate (reduced) 500 kBd

Serial host interface

Communication protocol RS F232 (proprietary)/RS F 422

Data transmission rate (selectable) 9.6 kBd 57.6 kBd 500 kBd

Cable length at 38.4 kBd and wire cross-section 15 m

0.25 mm? (approx. 24 AWG) (49.21 ft)

Galvanic de-coupling Yes

Wire cross-section of the connection cable 0.25 mm?
(approx.
24 AWG)

R Corresponds to Diamond Grade 3000X™ (approx. 1,250 cd/Ix x m?).

%) Measured under SICK standard environment (LMS2xx equivalent): Temperature = 23 °C, object remission = 10 % at 20 m
distance

® The time after the first reflected pulse from which measurement can be performed with full accuracy is dependent on the target
that reflected the first reflected pulse.

) Environmental conditions: good visibility, temperature range = 0 °C to 50 °C, object remission = 10 to 20.000 %, ambient light
< 70 klux.

% Without fixing screws and projection of cable glands with system plug mounted.

®) Outputs are short-circuit protected (no overload protection).
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