Operating Manual nsmm <R T =\Tmolrona

safety - control - motion - interface

LW213-LW214(1300nm) & LW215-LW216 (850nm)

Optical fiber modules for transmission of incremental encoder or sensor signals

Product features:

Modulesfordatatransmissionofincrementalencoderorsensorsignalsviaanoptical fiber
Safeandreliably transmission of incremental signals, up toa distance of 3000 meters
Four channels allowing asignal transmission withasamplerate of 10 MHzeach

For allincremental RS422, 5V-TTLor 10 to 30 VHTL encoders and sensors

The optical fiber cable can be routed through explosive areas as well

Input / Output data rate of max. 2 Mbit/s (transmitter and receiver)

Resistant against extremely strong electromagnetic fields

Already assembled optical fiber cables are available

Power supply either 5 VDC or 10 to 30 VDC

Available systems (Transmitter and receiver with the same wave length are arbitrarily combinable):

Transmitter (1300 nm) Transmitter (850 nm) Output levels: Power supply
LW213 LW215 RS422 5 VDC (+ 5%)
LW213-1 LW215-1 RS422 10 ... 30 VDC
LW213-2 LW215-2 HTL (push-pull / dualchannel)* | 10 ... 30 VDC
LW213-3 LW215-3 HTL (push-pull / single channel) | 10 ... 30 VDC
Receiver (1300 nm) Receiver (850 nm) Output levels: Power supply
LW214 LW216 RS422 5 VDC (+ 5%)
LW214-1 LW216-1 RS422 10 ... 30 VDC
LW214-2 LW216-2 HTL (push-pull) 10... 30 VDC

*) dual channel transmitter variants cannot be operated as single channel units
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Version: Description:

LW21501a/pp/01_2012 | First edition

LW21501b/pp/09_2012 | Enhanced by LW213-LW214;
Changed dimension and color for all modules

LW21501c/pp/11_2012 | Small Changes

LW21501d/pp/02_2013 | Implementation of new product photo

LW21501e/mb-sk/Sept.14 | Correction Transmission

Lw215_01f_oi/ag/Sept.14| “Safety Instructions” and design new, “Technical Specifications” updated
Note added: dual channel variants cannot be operated in single channel mode

Lw215_01f_oi/ag/Mar-16 | Technical Specifications updatet

Legal notices:

All contentsincluded in this manual are protected by the terms of use and copyrights of motrona GmbH. Any reproduction,
modification, usage or publication in other electronic and printed media as well as in the internet requires prior written
authorization by motronaGmbH.
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1. Safety Instructions and Responsibility

1.1 General Safety Instructions

Thisoperation manual isasignificant component of the unitandincludesimportant rulesand
hintsabout theinstallation, functionandusage. Non-observance canresultindamageand/or
impairment of the functions to the unit or the machine or evenininjury to persons using the
equipment!

Pleasereadthe followinginstructionscarefully before operating thedeviceandobserveall
safety and warning instructions! Keep the manual for later use.

Apertinent qualification of therespective staffisafundamental requirementinordertouse
these manual. The unit must be installed, connected and put into operation by a qualified
electrician.

Liability exclusion: The manufacturer is not liable for personal injury and/or damage to property
andforconsequentialdamage, duetoincorrect handling, installation and operation. Further
claims, due toerrorsin the operation manual as well as misinterpretations are excluded from
liability.

In addition the manufacturer reserve the right to modify the hardware, software or operation
manual at any time and without prior notice. Therefore, there might be minor differences
between the unit and the descriptions in operation manual.

Theraiser respectively positionerisexclusively responsible for the safety of the systemand
equipment where the unit will be integrated.

During installation or maintenance all general and also all country- and application-specific
safety rules and standards must be observed.

If the deviceis usedin processes, where a failure or faulty operation could damage the system
orinjurepersons, appropriate precautionstoavoidsuch consequences must be taken.

1.2 Use according to the intended purpose

Theunitisintended exclusively for useinindustrial machines, constructionsand systems. Non-
conforming usage does not correspond to the provisions and lies within the sole responsibility
of the user. The manufacturer is not liable for damages which has arisen through unsuitable
and improper use.

Please note that device may only be installed in proper form and used in a technically perfect
condition (inaccordance tothe “Technical Specifications” chapter. The deviceisnot suitable
foroperationinexplosion-proof areas or areas which are excluded by the EN61010-1 standard.
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1.3 Installation

Thedeviceisonly allowed to be installed and operated within the permissible temperature
range. Pleaseensureanadequateventilationandavoidalldirect contact betweenthedevice
and hot or aggressive gases and liquids.

Before installation or maintenance, the unit must be disconnected from all voltage-sources.
Furtherit must be ensured that no danger can arise by touching the disconnected voltage-
sources.

Devices which are supplied by AC-voltages, must be connected exclusively by switches,
respectively circuit-breakers with the low voltage network. The switch or circuit-breaker must
be placed as near as possible to the device and further indicated as separator.

Incoming as well as outgoing wires and wires for extra low voltages (ELV) must be separated
fromdangerouselectrical cables (SELV circuits) by using adouble resp. increased isolation.

Allselected wires and isolations must be conform to the provided voltage- and temperature-
ranges. Further all country- and application-specific standards, which are relevant for structure,
formand quality of the wires, must be ensured. Indications about the permissible wire cross-
sections for wiring are described in the “Technical Specifications” chapter.

Before first start-up it must be ensured that all connections and wires are firmly seated and
securedinthescrewterminals. All (inclusively unused) terminals must be fastened by turning
the relevant screws clockwise up to the stop.

Overvoltagesat theconnectionsmustbelimitedtovaluesinaccordancetotheovervoltage
category Il.

Forplacement, wiring, environmental conditionsaswell asshieldingand earthing/grounding of
thesupplylines the generalstandards of industrial automationindustry and the specific
shieldinginstructions of the manufacturerarevalid. Please findallrespective hintsandruleson
www.motrona.com/download.html--> “[General EMCRulesfor Wiring, Screening and
Earthing]”.

1.4 Cleaning, Maintenance and Service Notes

Tocleanthe front of the unit please use only aslightly damp (not wet!), soft cloth. For therear
nocleaningisnecessary. Foranunscheduled, individual cleaning of the rear the maintenance
staff or assembler is self-responsible.

Duringnormaloperationnomaintenanceisnecessary. Incase of unexpected problems, failures
ormalfunctions the device must be shipped for back to the manufacturerfor checking,
adjustment and reparation (if necessary). Unauthorized opening and repairing can have
negative effects or failures to the protection-measures of the unit.
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2. Description

The optical fiber modules LW213/LW214and LW215/LW216 form together a transmission system
for data transmission of industrial signals by means of optical fibers.

Both, transmitter and receiver modules, provide four channels which are completely independent
of each other, with differential inputs and outputs. All four channels allow the transmission of
signals with amaximum data rate of 2 Mbit/s. With their technical features, the optical fiber
modules are intended for the transmission of signals from incremental encoders and sensors.
Differential signals with RS422 or Push-pull HTL levels from other sources may also be connected
to these devices.

The modules are available with various wave lengths, level and supply voltage variants.

The optical fiber modules are mainly used for signal transmission in environments with strong
electromagneticinterference, orwhenapotential separationis necessary due to highground
potential differences between signal source and signal processing equipment.

Highgroundpotential differencesgenerallyappearinapplicationswithlongdistancesbetween
the encoder/sensors and the PLC or any other processing electronics.

The optical fiber cable is failure-safe: it does not constitute any danger in case of damage. Since
thelight-emittingcomponentusedisnotalaser, butalight-emitting diode, the transmission line
is totally safe, even when looking directly into the opened connector or into the broken glass
fiber.

If necessary, alevel conversioncanbelinkedwith the potential separationwithout problem.
Since all devices use the same signal transmission protocol on the optical fiber cable, any
transmitter can be combined with any receiver.

The optical fiber cable can be routed through explosive areas.

With 850 nm wave length, signals can be transmitted up to 2000 meters wide,
and with 1300 nm wave length up to 3000 meters wide.
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3. Electrical and Optical Connections

3.1, Terminal Assignment

2-pin terminal:

Pin Description
1 0 V (GND), power supply input
2 +Ub, power supplyinput

11-pin terminal:

Pin Description

0 V (GND), encoder supply output (transmitter only)
+Ub, encoder supply output (transmitter only)
Channel A

Channel /A*

Channel B

Channel /B*

Channel 0 or C

Channel /0 or/C*

Channel D

0 Channel /D*

1 Cable shield connector

-_—

—_| = OO INO~NUT MW

*) Withdual-channeltransmitter versions necessarily all inverted tracks must
be connected. Unconnected inverted tracks inevitably lead to malfunctions.

If the encoder does not have a separate power supply, pins 1 and 2 of the transmitter’s
11-pinterminal canbe used tosupply the encoder, provided that the encoder has the same
voltage class as the module.

Onthereceivermodule the power supply canbe applied to either the 2-pin terminalorto
pins 1 and 2 of the 11-pin terminal.

@ Allpin assignmentsare identical forthe transmitterand receiver modules.
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3.2.  Electrical Connections

As a principle, the input and output lines always must be routed pairwise, i.e. both wires of a
differential signal must be routed in a twisted pair of cables. The use of bundle wires (called
control cables) is not allowed, since this will not guarantee correct signal transmission nor EMC
compliance.

The cableshield must be connected at bothends, at the encoder and the optical fiber
transmitter, and at the optical fiber receiver and the signal processing device. The optical fiber
transmitter and receiver are equipped with the additional ground pin 11 for this purpose.

For the modules with RS-422 output (LW214/LW214-1/LW216 and LW216-1),
please make sure that the signal receiver providesadifferentialinput withan
input resistance of 100 - 120 ohms.

For modules LW214-2 and LW216-2, this value must be 2 kohms.

If there are no specific requirements for the output signals of the receiver modules (e.g. low

transmission frequenciesinthe lowerkHzrange), the outputs may be operated assingle-pole
TTLorHTLoutputs. However, the correct operation of thisapplication must becheckedona

case-by-case basis, and it is not supported by the manufacturer.

Allmodulesare protected against reversed polarity, in order to avoid damage in case of wrong
polarity of the power supply.

The outputs of the modules are only conditionally short-circuit proof; therefore please avoid
imperatively short-circuits between modules or with the earth.

Exceeding the supply voltage of the modules LW213, LW214, LW215 and LW216 above a value
ofabout 6V provokesdestruction of the fuselocatedinside of thedeviceand must thusbe
avoided.

For the modules LW213-1, LW213-2, LW213-3, LW215-1, LW215-2, LW215-3, LW214-1,
LW214-2, LW216-1 and LW216-2, this value is 33 V.

Thefusecanonlybereplacedinthemanufacturer’sfactory. Anyattemptto
repair the device will void the warranty.
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3.3. Optical Connections

For connection of the modules a cord set of multimode optical fiber cables assembled by
motrona can be used. Alternatively any multimode optical fiber cable 50/125 pm or 62.5/125
um will besuitable.

Single-mode optical fiber cables cannot be used.

Pleasekeepthedust protectioncoversof theoptical transmittersandreceivers, and put them
backin place when no optical fiber cable is connected to the modules, in order to avoid any
soiling by dust or any other substance.

Make sure here that the connector of the optical fiber cable iscorrectlyin place
and that the bayonets catch is locked.
It must also be noted that the ST connector in use is indexed and has an

orientation spigot which must engage the slots of the optical emitterand of the
optical receiver. Please never force!

4, LED Function

Thegreencontrol LED of the transmitter must be onwhen the modulesare connected correctly
by means of a proper cable. The green LED of the receiver must also be on.

If the LED of the module is not on, make sure that the supply voltage is applied and that it is
connected with the right polarity.

If the LED of the receiver moduleblinks, the opticalfiber cableisnot connected or broken.
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5. Dimensions
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6. Technical Specifications

Power supply: Input voltage:
Ripple:
Protection circuit:
Consumption:

Connections:

available versions see table on page 1
<10 % at 24 VDC

reverse polarity protection

<2 W (per module)

screw terminal, 1.5 mm2 / AWG 16

Encoder supply: Output voltage:

according to the power supply voltage
(is internally looped trough)

Optical fiberconnection:| Optical wave length:
Optical transmission rate:
Glass fiber:
Transmission distances:

(transmitter and receiver)

Connections:

850 nm resp. 1300 nm (multimode)

120 Mbit/s

Multimode - fiber, 50/125 pym, 62.5/125 pm

with 850 nm wave length:

optical fiber=max.2000m / approx. 6,500 feet
with 1330 nm wave length:

optical fiber = max. 3000 m / approx. 10,000 feet
ST- plug (at the underside of the housing)

Number of channels:
Tracks:

Electrical in- and outputs

Signal levels:
Datarate (input / output):

4independent channels (A, B, C, D)

A, /A,B,/B,C,/C,D,/D,resp.

A, B, C, D with single-track versions

HTL (10... 30 V) resp. RS422

max. 2 Mbit/s (transmitter and receiver)

Conversion time:
Samplerate (inputsignals):

Signal processing:

< 300 ns per module
10 Msamples/s

Display elements: Type: 1 x LED (green)

Functions: continuously on: synchronization ok
flashes: synchronization error, resp.
disconnected / broken optical fiber cable

Housing: Material: green plastic (RAL 6018)
Mounting: 35 mm top hat rail (according to EN 60715)

Dimensions (wxhxd):
Protection class:

19x92.3x110mm / 0.7480x 3.634x4.3311inch
IP40 / screw terminal: IP20

Weight: approx. 80 g
Ambient temperature: | Operation: -10°C...+70°C/14° F...158° F (notcondensing)
Conformity & standards:| Interference resistance: EN 61000-6-2:2006

Transient emissions:
Guideline 2011/65/EU:

EN 55011 Class B
RoHS-conform
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