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GV210

Encoder distributor, cross switcher and splitter for incremental encoder signals

Product Features:

e Universalencoderinterface, applicableaslevelconverter, encodersplitterandcrossswitch
e Twoencoderinputs (A, /A, B, /B,Z, /Z),adjustable either toHTL, TTL or RS422 level
o Suitable for quadrature, symmetrical, asymmetrical as well as single channel signals
e Twosignaloutputs (A, /A, B, /B, Z, /Z), adjustable either to HTL, TTL or RS422 level
e Contactless and bounce-free switch-over between the encoder channels, by
remote control signals
e Auxiliary output 5 VDC for encoder supply
e High frequency range up to 1 MHz
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Version:

Description:

GV21001b/ Feb.05 /af/hk

Original version released

GV21001c/ Jul. 05 /hk

Terminal assignments and coding (X1 - X5)

GV21001d/ Aug.05 /hk

Clarification RS422 /differential and HTL /single-ended operation

GV21001e/ Jul.07 /hk

Corrections TTL-single-ended, outlines and dimensions

GV21002a/ Feb 08 /hk

New version, 1 MHz, DIL switch for TTL single-ended

GV21002b/ Dec 11 /mb

Temperature range

GV21002c/ Apr 12 /pp

Chapter 6 : Corrected Dimension Drawing (DIL)

GV21002d/ Sep 13 /af/nw

Correction “Technical Specifications”

Gv21002e/ Feb.15/ag

Some modifications and modulations.
Safety Instructions & Technical Specifications renewed.

Gv210_02e_oi/Jan-16/ag

Extended temperature range modified.
Design updated and “Legal notices” added.

Legal notices:

All contents included 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 manualisasignificant 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 operatingthedeviceandobserveall
safety and warning instructions! Keep the manual for later use.

Apertinent qualification of therespectivestaffisafundamentalrequirementinordertouse
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.

Duringinstallationor maintenanceallgeneralandalsoallcountry-andapplication-specificsafety
rules and standards must be observed.

If the deviceisusedin processes, where a failure or faulty operation could damage the systemor
injure persons, appropriate precautions toavoid such consequences must be taken.

1.2 Use according to the intended purpose

Theunitisintended exclusively for use inindustrial machines, constructions and 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 installedin proper formand usedin a technically perfect
condition-inaccordance tothe “Technical Specifications” (see chapter7). The deviceisnot
suitable for operation in explosion-proof areas or areas which are excluded by the EN61010-1
standard.
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1.3 Installation

Thedeviceisonlyallowedtobeinstalledand operated withinthe permissible temperaturerange.
Please ensure an adequate ventilationandavoid all direct contact between the deviceand 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.

Deviceswhicharesupplied 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
fromdangerous electrical cables (SELV circuits) by usingadouble resp. increased isolation.

All selected wires andisolations 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 (see chapter 7).

Beforefirststart-upitmustbeensuredthatallconnectionsandwiresarefirmlyseatedand
securedinthescrewterminals. All (inclusively unused) terminals must be fastened by turning the
relevant screws clockwise up to the stop.

Overvoltagesat theconnectionsmustbelimited tovaluesinaccordancetotheovervoltage
category Il.

For placement, wiring, environmental conditions as well as shielding and earthing/grounding of
the supply lines the generalstandards of industrial automationindustry and the specific shielding
instructions of the manufacturer are valid. Please find all respective hints and rules on
www.motrona.com/download.html --> “[General EMC Rules for 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 therearno
cleaningisnecessary. Foranunscheduled, individual cleaning of the rear the maintenance staff
or assembler isself-responsible.

During normal operation no maintenance is necessary. In case of unexpected problems, failures
or malfunctions the device must be shipped for back to the manufacturer for checking, adjustment
andreparation (if necessary). Unauthorized opening and repairing can have negative effectsor
failures to the protection-measures of the unit..
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2. Applications

2.1, Dual level converter

RS422 or Control1 HTL 10-30V
HTL10-30V = LOW orRS422
A, /AB,/B,Z,/Z v A, /AB,/B,Z,/1
: SR L pout S HAF
, _t—u—u—l_"_‘>"_j_l>_" i
n \ minliniie aEnlniie
alipliniiy +In2I> DOUtZ L, L
ﬂ ) A, /AB,/B,Z,/1 4 A,/AB,/B,Z,/1
RS422 or Control 2 HTL 10-30V
HTL10-30V = HIGH orRS422

Both inputs can be individually set to either symmetric (differential) format using
A, /A,B, /B,Z, /Zchannels, ortoasymmetric (single-ended) formatusingA, B, Zchannelsonly.
Acceptable input levels are RS422, TTLand HTL 10... 30 V.

The output format can again be selected individually for each output.
Theoutputs provide alwaysall signalsincluding the inverted channels, evenwhennoinverted
signals are applied to the input.

With Control input 1=LOW (or unconnected) and Control input 2 = HIGH the signal ways are as
shown in the drawing above, featuring two independent level converters.

2.2.  Encoder splitter (dualoutput)

RS422 or Control 1 HTL 10-30V
HTL 10-30V =LOW (n.c.) orRS422
A, /A,B,/B,Z, /7 v A, /A,B, /B,Z,/1
ARt LN
. _t—\_r\_r\_"_‘>"——L“—|>__" L
n L L
5 outy | LU
In u LT
> . >
4 A /AB,/B,Z, /1
Control 2 HTL 10-30V
=LOW (n.c.) or RS422

Input 11isused as encoder input, and Input 2 remains unconnected. The input can be set to either
symmetric (differential) format using A, /A, B, /B, Z, /Z channels, or to asymmetric (single-ended)
formatusingA, B, Zchannelsonly. AcceptableinputlevelsareR5422, TTLandHTL10...30V.

The output standard can again be selected individually for each output. The outputs provide
alwaysall signalsincluding the inverted channels, even when noinverted signals are applied to
the input. Control1 and Control2 remain unconnected with this application.
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2.3.  Encoder signal switcher

RS422 or Control 1 HTL 10-30V
HTL 10-30V LO=In1, Hi=In2 or RS422
A,/A,B,/B,Z/Z * A /A B,/B,Z/Z
&=| rr nl — il izl
gL
= FAE n2 Q2| = FAF
/e T *—|>—.§" TLrLrL
_]"L A./A.B,/B.Z./Z A A /A B./B,Z /2
RS422 or Control 2 HTL 10-30V
HTL 10-30V L0 = In, Hi= In2 or RS422

Both inputs can be individually set to either symmetric (differential) format using
A, /A,B, /B, Z, /Zchannels, ortoasymmetric (single-ended)formatusingA, B, Zchannelsonly.
Acceptable input levels are R5422, TTLand HTL 10 ... 30 V.

The output standard can again be selected individually for each output. The outputs provide
alwaysallsignalsincluding the inverted channels, even when noinvertedsignals are applied to
the input.

Inputs Control1 and Control2 select the signal ways:

e LOW: Thecorrespondingoutputisconnectedtoinput 1
o HIGH: Thecorrespondingoutputisconnectedtoinput2

Smart in Control - Sales@smartincontrol.com Page7/13



3. ConnectionDiagram

Output 1 4 Input 1 4
a2 > P
IN Nl O <« O QN NI o< < 6

GG GGG BREGIRGIRCIRCROY)
87654321 987654321

" Terminal strip 8-pos.  Terminal strip 9-pos.

_ X5 X4
é = Connectors are mechanically
coded and therefore not jﬂ
chr?ttrrgllg :: g . X6 interchangeable j/”j
GND =@ ™ J/
24V >0 )
GND —>|2 « | X1 Power supply

(LED

X2 X3
\ Terminalstrip8-pos.  Terminal strip 9-pos.

el

12345678 123456789
DDA DG DD
IN N Im m\<<% IN N\mAm\<<>‘D
]

3 N
Y | 5
Output2 v nput2 v

GN

3.1, Powersupply

The unit requiresa 12... 30 VDC power supply via the 2-position power terminal on the front
side (terminal 1 =+, terminal 2 = GND). The current consumption is about 50 mA (in case of
unloaded aux. voltages and outputs).

3.2 Control inputs

The controlinputs are accessible via the 3-position terminal strip on the front. They arein LOW
state when unconnected. To switch the inputs to HIGH state, a signal from +10 to +30 V must be
applied to the corresponding terminal.

3.3.  Incremental inputs

Theinputlinescanbe configured for different requirements by DIL switchsetting. Thefollowing

input formats can be used:

o Single-endedsignals (asymmetric), channelsA, BandZ only withoutinvertedinputs (Level
isHTL10...30Vingeneral, exceptionallyalso TTL, seechapter3.4). A,BandZcanalso
besingle-signals, e. g. fromlightbarriers (forexampleonlychannelAisconnected).

. Differential signals (symmetric), channels A, /A, B, /B, Z, /1
(levels either according to R5422 standard or TTL or HTL 10 ... 30 V)
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A, Band Zmay at any time also be independent single signals, e.g. from proximities, photocells
etc. Since the level of every channelis selected individually (see DIL-switch), it is possible to use
differentlevels on the inputs. Consequentlyitise.g. possible to take the position information
fromtheA, /A, Band /B channels of aRS422 encoder, but to add the corresponding Z index pulse
as a HTL signal from a remote photocell

With HTL signals, the switching threshold lies between 6.5and 8 V. The input uses an internal
pull-down resistor of 5kOhms.

Everyofthetwoinputterminals providestwoauxiliaryvoltage outputsforeasyencodersupply:
+5.2V /125 mA and +24 V* / 125 mA

*) Output = power supply voltage minus 2 V

34, Asymmetric TTL Inputs

Onlywhenexceptionallyasymmetric TTLinputsignalsmust be processed (i.e. TTLsignals without
inverted signal), a2-position DIL switch located behind the front plate must be set. This hidden
switch becomes accessible by slightly lifting up the front foil at the lower end

(e.g. by means of a small screw driver)

Switch position 1 is responsible for all channels of Input 1

Switch position 2 is responsible for all channels of Input 2

OFF =AsymmetricoperationwithHTL levels (10-30V)
ON = Asymmetric operation with TTL levels

Ex-factoryboth switchesare OFF,i.e. any
single-ended operation requires HTL levels
(this is the normal case)

Asymmetric TTL levels are most sensitive to
noise and interference, therefore not suitable for

cabletransmissioninanindustrialenvironment!

Forallgeneral applications please do not touch the DIL switch hidden behind the front plate!

35, Incremental Outputs

The outputs provide push-pull characteristics. When set to TTL/RS422 level, the corresponding
outputswingisalways5V.WhensettoHTL, theoutput swingdependsonthe powersupply
input (12 ... 30 V). All outputs are short-circuit-proof.

Atanytimethesignalandthe appropriateinvertedsignalare bothavailableat the output, even
when no inverted signal is applied to the input.
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4, The Front LEDs

The green LED is lit as soon as a power supply voltage is applied to the unit.

The yellow LED indicates the state of the Control inputs and the basic function of the unit:

Yellow LED off: Control1and Control2 are either both LOW or both HIGH at the same time. In this
case the unit operates as asplitter (both outputs are connected to the same input)

Yellow LED on: Control1and Control2 have different states. Inthis case the unit operatesasa
duallevelconverterorasaswitcher (the outputsare connected todifferentinputs)
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Switch Settings

The DIL switch sets level and standard of inputs and outputs:

0=0OFF DIL switch settings
1=ON
8 |7 16 |5 |4 |3
Output 1: TTL / RS422 ,
The output levels are 5 Vwith
Output 1: HTL TTL setting and correspond to
Output 2: TTL / RS422 | the power supply voltage with
HTL setti
Output 2: HTL seting
0 (0 [0 L . Both, inputandinvertedinput
(Z) | (B) | (A) l&pljwéd]/ff;rzen;?)l must be used. Levels from 2
T upto30Vareacceptable.
111 |1 Input 1: single-ended | Inverted inputs remain open,
(Z) | (B) | (A) (A,B,Z) with HTL level *) | level must be HTL 10...30V
0 (0|0 o . Both, inputandinvertedinput
(Z) | (B) | (A) l&pljtls‘zéd]/ffBerzen;?)l must be used. Levels from2 to
e 30V are acceptable.
1T 11 |1 Input 2: single-ended | Inverted inputs remain open,
(Z)| (B)] (A) (A,B,Z) with HTL level *) | levelmustbeHTL10...30V

*) This setting can also be used with asymmetric (single-ended) TTL levels. See 3.4

ease set unused input lines to “single-ended” HTL at any time!

It is not mandatory to use the same level for all channels of an input.

The indications (A), (B), (Z) show which switch position is responsible for which channel.

Whene.g. positions 3 and 4 are set to “0” and position 5isset to “1”, Input1 would accept
A, /A, B, /BatRS422 standard, and the Z index as a HTL single-ended signal.

Consequentlyitispossibletoe.g. generatean Indexfromaremote photocell, whereas the
impulses come from the R5422 encoder simulation of a drive system.
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6. Dimensions
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Technical Specifications

Power supply:

Input voltage:
Protection circuit:
Ripple:
Consumption:

12 ... 30 VDC

reverse polarity protection
<10 % at 24 VDC

approx. 50 mA (unloaded)

Connections:

Connector type:

screw terminals, 1.5 mm2 / AWG 16

Encoder supply

Output voltages:

Output current:
Protection:

5.2 VDC und

10...28VDC (app. 2VDClower thaninput voltage)
max. 125mA

short-circuit proof

Incremental inputs:

Number of inputs:
Signal levels:

Channels:
Frequency:

Internal resistance:

2

adjustableto TTL / RS422 (differential signal > 1V)
or HTL (10... 30 V)

symmetrical: A, /A, B, /B, Z, /1

asymmetrical: A, B, Z

symmetrical: max. 1 MHz

asymmetrical: max. 250 kHz
Ri = 4.7 kOhm

Control inputs:

Number of inputs:
Application:
Levels:

2
contactless and bounce-free signal switchover
HTL, PNP (10 ... 30 V)

Incremental outputs:

Number of outputs:
Output level:

Channels:
Output current:

Output circuit:

Signal propagation delay:

2

adjustable to TTL / RS422
orHTL(12...30V, 2 powersupply voltage)
A, /AB,/B,Z, /1

RS422/TTL: 50 mA,

HTL: max. 30 mA (per output)

push-pull

approx. 600 ns

Protection: short-circuit proof

Housing: Material: plastic
Mounting: 35 mm top hat rail (according to EN 60715)
Dimensions: 22.5x102x102 mm (wxhxd)

Protection class:

resp.0.885x4.016x4.0161inch
IP20

Weight: approx. 100 g
Temperature range: Operation: -20°-+60° C /-04° - +140° F (notcondensing)
Storage: -30°-+75°C/-22° - +167° F(notcondensing)

Failure rate:

MTBF in years:

146.4 a (long-term usage at 60 °C / 140 °F)

Conformity & standards:

EMC 2004/108/EC:

Guideline 2011/65/EU:

EN 61000-6-2, EN 61000-6-3, EN 61000-6-4
RoHs-conform
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