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DS230 / DS240 Series

Safety Monitors for SinCos and Incremental Encoders / Sensors

Product features:

e Monitoring of underspeed, overspeed, standstill and direction of rotation

» SIL3 and PLecertification

» Safety functions equivalent to EN 61800-5-2

(SS1, SS2, SOS, SLS, SDL, SSM, SLI, SBC, STO, SMS)

e Inputsfor: 2 SinCos encoders
2 RS422 incremental encoders
2 HTL/PNP incremental encoders, proximity switches or
2 - 4 control signals

e Qutputs: 1 relay output 5... 36 VDC (NO), (safety related)
1analogoutput4...20mA, (safetyrelated)
4HTL controloutputs, (safetyrelated)

» Signalsplitter: 1 SinCos Splitter Output, (safety related)
1 RS422 Splitter Output, (safety related)

* Mounting to 35 mm top hat rail (according to EN 60715)

» USBinterface for simple parametrization by the 056.0 operator surface

» Optionallyavailable: displayand programmingunitBG230for parametrizationandindication

Available Models:

e DS230: includes all inputs, all outputs and signal splitter

e DS236: includes all inputs, all outputs, but no signal splitter

e DS240: 1SinCosinput (SIL3/PLe), all controlinputs, all outputs and signal splitter
e DS246: 1SinCos input (SIL3/PLe), all controlinputs, all outputs no signal splitter
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Version:

Description:

Ds23001a_oi/mb/07/14

First edition pre series

Ds23003a_oi/sn/ag/06/15

First edition series

Ds230_03b_o0i/Oct-15/ag

Diverse adaptations and extensions

Ds230_04a_oi/Dez.-15/af-ag

Adaptations and extensions of parameters

Ds230_04b_oi/af-ag

Parameter description and list removed (separate manual).
Extensive changes and extensions. New chapters added.

Ds230_04c_oi/af-ag

Chapter 11. Monitoring Functions supplemented
Supplementationinchapters6.4/6.6/6.7/6.11
New images : 1 x in chapter 8.2 and 2 x in 8.3

Ds230_04d_oi/af-ag

Changes in chapter “Runtime Test”
Small corrections in chapter “Monitoring Functions”
New chapter “Response times” added

Ds230_04e_oi/af/hk

Various adaptions andmodifications
Additional chapter for wiring of inputs, outputs, EDMfunction
Extensions and amendments in chapter ,,Setup*

DS230_04f oi/sn

Adaptations of safety characteristic data

Ds230_05a_oi/af

New parameters and functions

DS230_06coi/af-cn

New parameters and functions

Ds230_07a_oi/cf

New parameters and functions (Overlap, Delay, Switch Mode =21, 22)

Legal notices:

internet requires prior written a

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

uthorization by motrona GmbH.

Important note about this document:
In addition to this manual, you can find the parameter description from page 108.
It containsadetailed descriptionandalist of all parameters for setup and operation.
Further important manuals:

e 0S6.0 OperatingManual

e 0S6.0 User Installation Manual

e BG230 Operating Manual (optionally)
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1. Safety Instructions and Responsibility

1.1, General Safety Instructions

This operation manual is asignificant component of the unitand includesimportant rules and hints
about the installation, function and usage. Non-observance can result in damage and/orimpairment
of thefunctions tothe unitorthe machine orevenininjury topersons using the equipment!

Pleasereadthefollowinginstructionscarefullybefore operating the deviceand observeallsafety
and warning instructions! Keep the manual for later use.

Apertinent qualification of therespective staffisafundamental requirementinordertousethese
manual. Theunitmust beinstalled, configured, commissioned andservicedbyaqualified
electrician.

Liability exclusion: The manufacturer is not liable for personal injury and/or damage to property and
for consequential damage, due toincorrect handling, installation, operation and maintaining.
Furtherclaims, duetoerrorsinthe operationmanualaswellasmisinterpretationsare excluded from
liability.

Inaddition the manufacturer reserves 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, operation or maintenance all general and also all country- and application-
specific safety rules and standards must be observed.

If the deviceisused in processes, where a failure or faulty operation could damage the systemor
injure persons, appropriate precautions to avoid such consequences must be taken.

1.2, Use according to the intended purpose

The unit is intended exclusively for use in industrial 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 are arisen through unsuitable and
improper use. Please note that device may only beinstalledin proper formand usedinatechnically
perfect condition in accordance to the technical Specifications. The device is not suitable for
operationinexplosion-proof areasorareaswhichareexcludedbytheEN61010-1standard.
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1.3,  Installation

Thedeviceisonlyallowedtobeinstalledand operated withinthe permissible temperaturerange.
Please ensure adequate ventilation and avoid all direct contact between the device and hot or
aggressive gases andliquids.

Before installation or maintenance, the unit must be disconnected from all voltage-sources.
Furtheritmustbeensured thatnodangercanarise by touching the disconnected voltage-sources.

Deviceswhicharesuppliedby AC-voltages, must be connectedexclusively by switches, respectively
circuit-breakerswiththe low voltage network. The switchor circuit-breaker must be placedasnear
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 from
dangerous electrical cables (SELV circuits) by using double resp. increased isolation.

Allselectedwiresandisolationsmust be conforming tothe providedvoltage- andtemperature-ranges.
Furtherall 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.

Beforefirst Start-up it must be ensured that all connections and wires are firmly seated and secured
inthescrew terminals. All (inclusively unused) terminals must be fastened by turning the relevant
screws clockwise up to the stop.

Overvoltage at the connections must be limited to valuesin accordance to the overvoltage category Il.

Forplacement, wiring, environmental conditions aswellasshieldingandearthing / grounding of the
supply lines the general standards of industrial automation industry and the specific shielding
instructions of the manufacturer arevalid. Please find all respective hintsand ruleson

www.motrona.com/download.html-->[General EMCRulesfor Wiring, ScreeningandEarthing].

4. Cleaning, Maintenance and Service Notes

Toclean the front of the unit please use only a slightly damp (not wet!), soft cloth. For the rear no
cleaningisnecessary. Foranunscheduled, individual cleaning of the rear the maintenance staff or
assembler is self-responsible.

Duringnormaloperationnomaintenanceisnecessary. Incase of unexpected problems, failuresor
malfunctions the device must be shipped for back to the manufacturer for checking, adjustment or
reparation. Unauthorized opening and repairing can have negative effects or failures to the
protection-measures of theunit.

Incase of continuous operation the DS unit must be switched onand off for at least 1 timesayear.
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2. Introduction

Thisseriesof speedmonitorsissuitable forsafety-relatedmonitoringtasks, e.g. over-speed, under-
speed, standstillanddirectionof rotation. ThisSIL3/PLecertifiedgenerationof deviceswas
developedtoachievefunctionalsafetybysupportingawiderange of sensorsandencodersin
different combinations.

Duetoparallelencoderinputs these devices are perfectly suitable for the retrofitting of existing
plants and machines which are using “non-safe“ sensors. This offers a great opportunity to save
costs for expensive and certified sensors. Also the costs for new installations and adjustments can
be reduced significantly by using the existing components and wiring.

Typical examples are centrifuges, cranes, wind power or hauling plants.

Special features:

o Additionally suitable for use with setup operations,
e. g. for manual settings in plants with open protection doors and reduced speed

o All models are safety-related and dually certified according to
EN61508, EN62061 / SIL3and ENISO 13849-1Cat. 3/ PLe,
even when using “non-safety-related” standard sensors or encoders

e Generally, the use of 2 sensors / encodersis required because only then SIL3 / PLe can be
achieved. The only exceptionis the use of aSIL3 PLe certified SinCos encoder.

o Wide input frequency range and fast response time
o Very versatile range of possible monitoring functions

e Itisrecommended to setup the DS unit via the front USB port by using a PC and the 056.0
operator software.

o The final Safety Integration Level (SIL) results from the selected configuration and from external
components connected to the unit.

o The additional display and operating unit BG230 (optional accessory, not included in the delivery)
isused to display the encoder frequencies in converted operator units and further for visual
monitoring of the DS unit. The BG230 can also be used for a simple configuration as well as for
setup tasks.
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3. Available Models

[

|
[Fp)
INo

Unit
D= Speed Monitor
Application
S= Safety Applications
Housing
_ Housing for DINrail mounting inacontrol cabinet
(according to EN 60715)
Inputs
2 Inputs for SinCos encoders
3= 2 Inputs for incremental RS422 encoders
2 Inputs for HTL/PNP incremental encoders or
HTL/PNP control signals
4= 1 Input for SinCos encoder with SIL3 / PLe
2 Inputs for HTL/PNP control signals
Outputs
1 Relay Output
1 Analog Output
0= 4 Control Outputs
1 SinCos Splitter Output
1 RS422 Splitter Output
1 Relay Output
6 = 1 Analog Output
4 HTL Control Outputs

> X<
> I><
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4, Block Diagrams and Connections
41.  DS230 Block Diagram
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42, DS230 Connections

(The figure shows the available ports)
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4.3. DS236 Block Diagram
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4.4, DS236 Connections

(Thefigureshowstheavailableports)
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4,5.  DS240 Block Diagram
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4.6. DS240 Connections

(Thefigureshowstheavailableports)
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4.7.  DS246 Block Diagram
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5. Description of Connections

This chapter describes only the electrical connections and their general function.

Name

Description see chapter

X1 | RELAY OUT

5.10 Relay Output

X2 | CONTROL OUT

5.9 Control Outputs

X3 | 24V IN

5.1 Power Supply

X4 | ANALOG OUT

5.8 Analog-Output 4 to 20 mA

X4 | RS 422 OUT

5.7 RS422-Splitter-Output

X5 | SINCOS OUT

5.6 SinCos-Splitter-Output

X6 | SINCOS IN1 5.3 SinCos EncoderInputs
X7 | SINCOS IN2 5.3 SinCos Encoder Inputs
X8 | R5422 IN 1 5.4 RS422 EncoderInputs
X9 | RS422 IN 2 5.4 RS422 EncoderInputs

X10 | CONTROL IN

5.5 HTL Encoder Inputs / Control Inputs

X11

5.12 BG230 Operator Interface

X12 5.13 USB Interface for the 0S6.0 Operator Surface
S1 5.11 DIL Switch
ERROR - ON 5.14 LEDs / Status Indication

The connection to the outputs is only safe when the follower unitis able to detect the
faultstatus of each output and when the outputsare configured accordingly.

Inordertoprevent simultaneous damages tothe cables by externalinfluences, the
encoder resp. sensor lines must be kept physically apart
from each other.
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5.1.  Power Supply

IftheunitisconnectedtoaDCpowersupply networkwhichalsosuppliesfurtherdevicesor
systems, it must be ensured that no voltages>60V can occur at the terminals [X3:1] und [X3:2].

If this cannot be ensured, the unit must be supplied by a separate DC power pack, which must not be
connected to further devices or systems.

The requirements for both kinds of power supplies are:

¢ Nominal voltage range from 18 ... 30 VDC
e Ripple<10% @24V
e External fuse (2.5 A, medium time lag) required

A separate power pack must cover the following requirements:

e The switch-on current of the unit is not higher than 2.5 A
e Theconsumptionoftheunitisapprox.23W (at permissible load and without short-circuit)

The 18... 30 VDC power supply must be connected via the pluggable 2-position screw terminal strip
[X3]. The power supply input is protected by aninternal reverse polarity protection.

- — GND
24V IN

=
LS —

pluggable 2-position screw terminal [X3]

e TheDCinputmustbe protected by anexternal fuse
(typeandvalueseetechnicalspecifications).

e TheDSunit hasnointernal galvanicisolation, thus all GNDs are interconnected. Please
avoid any GND loops to the power supply input [X3].

e EvenwithuseofaSIL3certifiedpowersupply (UrFaiL<60V),
an external fuse must be installed.
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52.  Encoder Supply

The unit offers an auxiliary voltage output for separate supply of the encoders or sensorsin use. The
encoder supply must be taken directly from the safety monitor, or via relay contact when usingan
indirect power supply.

»~0———— 1NO AV

oSSBT GND

we

- e @
O 132 .

[ ]
xe
o

-~
w

Encoder supply: SinCos inputs [X6] [X7]

—— OND
— 1NO A¥Z

BRNnnga

Encoder supply: R5422 inputs [X8] [X9]
HTL encoders or sensors must also be connected to the encoder supply terminals of the
RS422 inputs

The maximum load of the encoder supply is 200 mA per channel (Sensor 1 and Sensor 2). The unit

providesanauxiliary encoder supply for each sensor channel (HTLencoders will be supplied by the
encoder supply of the RS422 inputs). The level of the supply voltage isapproximately by 2 V lower
than the 18 ... 30 VDC power supply at terminal [X3].

Supply SinCos inputs RS422 inputs HTL inputs
Sensor 1 [X6:4] [X6:5] [X8:1] [X8:2] [X8:1] [X8:2]
Sensor 2 [X7:4] [X7:5] [X9:1] [X9:2] [X9:1] [X9:2]

When powering up the encoder supply, the maximum input current of the safety unit could be
exceeded, depending on the encodersinuse. Inthis case, the encoder supply would not be enabled
and an errorappears.

In case of such problems, or if another voltage levelis required, the encoder supply can be switched
on froman external voltage source viaremote relay. In this case, it ismandatory to energize the
relay from the internal encoder supply of the DS unit.

¢ Incaseofadirectencodersupplyitismandatory tooperate the encoders with
the auxiliary voltage from the unit.

¢ Indirectencodersupply mustinany casebecarriedout viarelay, energized by
the auxiliary voltage of the DS unit.
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5.2.1.Direct Encoder Supply

With direct encoder supply, the encoder must be connected as shown in the figure below:

RS422 RS422
IN1 Encoder

GND —{~ [[E=]’
/B —©

B — v |[IH]

A — = | (=]

A — o |[3]

24V OUT —
GND —— | (]

Example of direct encoder supply

5.2.2.Indirect Encoder Supply

Indirect encoder supply must necessarily, and each separately, be switched on by use of arelay,
energized with the auxiliary voltage of the unit. Thisis necessary, because no encoder signals must

beappliedtothesafety monitorbefore theunithassuccessfully completeditsinitializationandself-
test.

RS422 RS422
IN1 Encoder
GND —{~ [[F| ]
B < |[Il]
B — o ([
/A — = |[E]
A —io |[Im]
24V OUT — < | (]
GND —— | (] | |

Example of indirect encoder supply (1 encoder is switched via 1 relay)
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Continuation “External Encoder Supply”

RS422 RS422
IN 2 Encoder 2
GND —{~ [/
/B — (=]
B — o | (]
/A — = (]
A — (]
24V OUT — o |9
GND — |~ |[I] | | J’
V+ \_/ V-
e
RS422 RS422
IN1 Encoder 1
GND —{~ [[F0]] : :
/B —< ([
B — ' ([HH]
A —1= |[EE]
A —®
24V OUT — = | (] |
GND —| =[] é

Exampleofindirectencodersupply (2encodersareswitchedvia2relays)

e Indirectencodersupply mustnecessarily and eachseparately be switched onvia

relay, energized by the auxiliary voltage of the unit.
e Incaseofindirect supply of bothencoders, two independent supply sources and two

separate relays must be used.
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53. SinCos Encoder Inputs

The unitissuitable for operation with SinCos sensors or encoders using differential sine-cosine
signal outputs of 1 Vpp and 2.5 V DC offset.

1. DS23x: Parameter “Operational Mode” must be setto0, 1, 2 or 6. The SinCos encoder can be
connected by one of the two or by both 9-pin SUB-D connectors [X6] and [X7].

2. DS24x:Parameter “Operational Mode” must be set to0.
Connections use connector [X6] only.

It is mandatory to wire all available signal lines (SIN+, SIN-, COS+ and COS-).

The internal SinCos signal monitor checks the offset range of the signals as well as the Lissajous
figure resulting from the signals.

There is no option for evaluating any zero or index pulses.
All input lines are already terminated by internal 120 Ohm load resistors.
The SinCos encoder must use the corresponding encoder supply at pins4and 5 of the connector.

SSSE ONO

O

we——— +NIS

e 1IN0 APZ

~ne——— -NIS
ce———— -S0D

-o——r— +S02

@

e
~®

Male SUB-D connectors [X6], [X7]

Activating SinCos error is preferable to de-activating SinCos Error to avoid any subsequent
errors. The parameter SIN Err TimeX can suppress SinCos error in 20 ms intervals. Disturbed
SinCos signals can produce SinCos errors and frequency errors.

With models DS23x only:

In following cases you must switch off the SinCos error detection in order to avoid
continuous SinCos errorindications:

e withuse of SinCos encoders providing a different DC offset than specified
e withuseofencodersprovidingasine outputandasine-reference-outputinstead of
two sine and two cosine signals

Inthese cases the encoders are suitable for frequency evaluation only, but not for signal
forwarding, i.e. the SinCos output cannot be used.
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54.  RS422 Encoder Inputs
(DS230 and DS2360nly)

If parameter “Operational Mode” issetto7, 8 or 9, the unit will accept signals fromincremental
encoders with complementary TTL or differential R5422 levels.

Incremental encoders must be connected by one or both of the pluggable 7-pinscrew terminals [X8]
and [X9].

TheRS422input channels (Aand /Aresp. Band /B) areinternally terminated by adynamic
terminating circuit (220 pF / 120 Ohm).

Itismandatorytoconnectupallsignallines (A, /A,Band/B).
Thereisnooptionforevaluationof any existingzeropulses (Z/ Z).
Itismandatory tosupply theRS422 encoderfromterminals 1and2 of therespective terminalstrip.

i ~— ano

Pluggable 7-position screw terminal [X8], [X9]
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55, HTL Encoder Inputs / Control Inputs

Screw terminal strip [X10 | CONTROL IN] provides 2 - 4 inputs for signals with HTL level and PNP
switching characteristics.

Dependingonthe setting of parameter “Operational Mode” the controlinputs [X10 | CONTROLIN]
can be configured as frequency inputs or as control inputs:

Frequency input for HTL encoders (A / B / 90°):

[X10 | CONTROL : [X10:2] channelA
Sensor 1 IN] incremental HTL encoder [X10:3]  channelB
[X10 | CONTROL . [X10:4] channelA
Sensor 2 IN] incremental HTL encoder [X10:5]  channelB

HTLencoders must be supplied by theencoder supply of theRS422 inputs.
Please observe the permissible frequency ranges (see Technical Specifications).

Frequency input for HTL encoders (A) or a proximity switch:

S [X10 | CONTROL incremental HTL [X10:2] channel A
IN] encoder [X10:3]  unconnected / direction signal
[X10 | CONTROL incremental HTL [X10:4]  channel A

sensor 2 IN] encoder [X10:5]  unconnected / direction signal

Theinputs[X10:3]resp. [X10:5] mayremainunconnected (internal pull-down)orcanbeusedfora
staticdirectionsignal. HTL encoders must be supplied by the encoder supply of the RS422 inputs.
Please observe the permissible frequency ranges (see Technical Specifications).

Two inverse control inputs for HTL commands:

. . HTL/PNP control [X10:2] control signal 1
Signal pair 1 | [X10 | CONTROL IN] signal [X10:3] inverse control signal 1
. . HTL/PNP control [X10:4] control signal 2
Signal pair 2 | [X10 | CONTROL IN] signal [X10:5] inverse control signal 2

Strictlyalways theinversesignals must be appliedtotheinvertedinputs. Anyothersignal
conditionsareillegalandwill bedetectedasanerror. Please use the separate parameter
description to find more information about the control inputs. The configuration of the inputs will
affect the Safety Integration Level (SIL).

Two homogenous control inputs for HTL commands:

Signal pair 1 [X10 | CONTROL ~ HTL/PNP [X10:2] control signal 1
IN] control signal [X10:3] homogenous control signal 1

. . [X10 | CONTROL ~ HTL/PNP [X10:4] control signal 2
Signal pair 2 IN] control signal [X10:5] homogenous control signal 2

Strictly theinvertedinput must alwaysreceive the same signal asthe non-invertedinput. Anyother
signal conditions are illegal and will be detected as an error. Please use the separate parameter
description tofind more information about the controlinputs. The configuration of the inputs will
affect the Safety Integration Level (SIL).
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Four single control inputs HTL commands:

Signal 1 I[l)\l(]1 0 1 CONTROL HTL/PNP control signal [X10:2]  control signal 1
Signal 2 I[il(]1 0 1 CONTROL HTL/PNP control signal [X10:3]  control signal 2
Signal 3 I[l)\l(]1 0 1 CONTROL HTL/PNP control signal [X10:4]  control signal 3
Signal 4 I[l)\l(]1 0 1 CONTROL HTL/PNP control signal [X10:5]  control signal 4

Please use the separate parameter description to find more information about the control inputs. The
configuration of the inputs will affect the Safety Integration Level (SIL).

One homogenous/inverse control input and two single control inputs for HTL commands:

) ) . [X10:2] control signal 1
Signalpair1 | [X10 | CONTROL IN]  HTL/PNP controlsignal
[X10:3] homogenous/inverse signal 1

Signal 2 [X10 | CONTROL IN] HTL/PNPcontrolsignal [X10:4]  control signal 2

Signal 3 [X10 | CONTROL IN]  HTL/PNPcontrolsignal [X10:5]  control signal 3

Strictly always the homogenous or inverse signal must be applied to the inverted input. Any other
signal conditionsareillegal and will be detected asan error. Please use the separate parameter
descriptiontofindmoreinformationabout thecontrolinputs. The configurationof theinputswill
affect the Safety Integration Level (SIL).

(Lv) L NI
(1g) L N/
(zv) Z NI
(za) z NI/

aNo

E

12345
IEnnm

Pluggable 5-pin screw terminal [X10]

e |tdoesnot make sense toconfigure the unit for connection of 2HTL encoders
simultaneously, since thennomoreinputs forexternalcommands would be available.

e With DS24x units, all 4 channels can be used as control-inputs for external commands.
e Whenusingasingle-channelencoder, the associated second input is not suitable

e Transitionally, on some housing prints IN1... IN4 can be found as designation for the
CONTROL IN signals of terminal X10.
The correspondences of these terms are:
INT=IN1, /IN1=IN2, IN2=IN3 and / IN2 =IN4.
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56.  SinCos-Splitter-Output

(DS230 and DS2400nly)
DS230and DS240 units provide a safety-related SinCos-Splitter-Output. Depending on the setting of
parameter “OperationalMode” (0, 1,20r6), theintegratedsplitterfunctionallowstoreproducethe

signal of input terminal [X6 | SINCOS IN1] to the female 9-pin SUB-D connector [X5 | SINCOS OUT].
Thus the encoder signal connected to [X6 | SINCOS IN1] can be processed by a further target device.

The signal delay time between SinCos input and SinCos output is approx. 200 ns.

The channels SIN+ and SIN- resp. COS+ and COS- must be terminated by 120 Ohm load resistors on
site of the target device.

In case of errors, the DC-offset of the SinCos output will be shifted in order to signalize the error
condition to the target device.

The connection to the SinCos splitter output is only safe, when the follower unitincludes a SinCos
monitoring system which can detect offset errors.

Female SUB-D Connector [X5]

o Itismandatory to terminate the SIN+ and SIN- resp. COS+and COS-
channels by a 120 Ohm resistor on the target device.

o SinCos input signals must consist of two sine-shaped and two cosine-shaped signal
pairs.

0 OntheoutputsitetheDCoffset valueistypically2.5V, fullyindependent
of the inputoffset.
o ASinCos error at the input can also produce an error at the SinCos output.
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51, RS422-Splitter-Output
(DS230 and DS2400nly)

DS230 and DS240 units provide a safety-related RS422-Splitter-Output.

The monitor evaluates two frequency channels (Sensor 1 and Sensor 2), which are determined by
“Operational Mode”.

The splitter-output allows reproducing the input frequency of Sensor 1 or Sensor 2.

Regardless of the input signal (SinCos or HTL), the output [X4 | RS422 OUT] always delivers
incremental RS422 square-wavesignals.

The signal delay between the RS422 input and the RS422 output is approx. 600 ns.

In case of an error, no more incremental signals will be available at the RS5422 output
(Tri-State, internally with 1 kOhm pull-down resistors).

Connectionsto the RS422 Splitter output are only safe if the following device is capable to detect
the error state of the monitor.

SinCos input signals are reproduced as 1:1 square wave output.

INEEEN

Pluggable 7-pin screw terminal [X4]

Screw terminal [X4] provides 7 connections:
[X4 | ANALOG OUT] analog output [X4:1-3]
[X4 |[RS4220UT]  RS422 output [X4:4-7]

e  Whenusing the converted SinCos input as a RS422 output, a SinCos error at the input
can also produce an error at the R5422 output.
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58.  Analog-Output 4 to 20 mA

Asafety-relatedanalogoutputisavailableat terminalstrip [X4]. Thecurrentoutputisfreelyscalable
bysetting parameters “AnalogStart” and “Analog End”. It deliversanoutputsignal, whichis
proportional to one of the two input frequencies. Where the analog output is not used, terminals
[X4:2] and [X4:3] must be bridged. An openanalogoutput (e.g. wirefracture) will produce anerror
status.

During normal operation, the output movesinaproportional range between4and 20 mA.
In case of errors, the analog output delivers 0 mA.

The connectiontothe analogoutputisonly safeif the follower unitis capable to detect theerror
state of the safety monitor.

With versions DS230 / DS240, screw terminal [X4] provides 7 connections:
[X4 | ANALOGOUT] analog output [X4:2-3]

[X4 | RS422 OUT] RS422 output [X4:4-7]

<
Eno
s
| |

1234567

oo

Pluggable 7-position screw terminal [X4] at DS230/DS240

With unit versions DS236 / DS246, screw terminal [X4] provides only 3 connections:
[X4 | ANALOGOUT] analog output [X4:2-3]
[X4 |[RS4220UT]  not available!

— 4 -20mA
— AGND

=
NN
w

]
]
]

Pluggable 3-position screw terminal [X4] at DS236/DS246

¢ Incase of an unused analog output [X4:2] and [X4:3] must be bridged.
e Anopenanalogoutput (e.g. wire fracture) will produce an error status.
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59.  Control Outputs

Four inverse/homogeneous HTL control outputs are available at the screw terminal [X2 | CONTROL OUT].
The switching points and switching conditions can be programmed by parameters.

InHIGHstate, the output levelisapproximately 2 Vlower than the supply voltage at terminal [X3 |
24V IN]. The outputsare short-circuit proof push-pull outputs. When switching inductive loads,
additional external suppression measures are recommended.

In case of errors all outputs go to LOW state (no more inversion).

Connectionsto the analog output are only safeif the target deviceisable to detect the error state of
the safety monitor.

The output configuration will affect the Safety Integrity Level (SIL).

— OUuUT1
—/0UT1
— 0UT2

N ™
[l
==
oo
| |
4 5

© —/0UT3
~ — OoUuT4

© —/0UT 4

273
INENENEN

Pluggable 8-position screw terminal [X2]

Wiring example:

012% K1|Z
—

GND

/OUT4
ouT4

HEEEREN

(12345678

\DDDFDDDD

[X2 | CONTROL OUT]

jouT4 — ||

ouTs —~ [
—o | [0l —

OUT3 —w |[mu| ]
— = |[H]
—o | (]
— ([

[

L N 11 12 13 14 15 16

SPS/PLC

[X2 | CONTROL OUT]
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510. Relay Output

The safety-related relay output consists of two independent relays with forcibly guided contacts. The
normally open contacts of the tworelays (NO) are internally connectedinseries. This series-relay-
contactisaccessible by the 2-pin screw terminal [X1 | RELAY OUT], for integration into a Safety
Circuit.

I. Thecontactsareonlyclosedduringnormalanddisturbance-freeoperation. Theywillopento
asafetystateincaseof errorsor when the programmed switching condition occurs.

2. Inthe de-energized state of the unit the contacts are also open.

3. Switching pointsandswitching conditions can be set by the corresponding parameters.

4. Aninternal, forcibly guided opener of the relayis used to monitor the relay status by the unit
itself.

5. Incaseof anerror the contact will change to the open and safe switching state.

- c 1)
— No(12)

12

nm

Pluggable 2-position screw terminal [X1]

Rel.1 Rel.2
.
[0

Internal connection [X1]

e Theoperatorisresponsible to ensure asafe state of all relevant parts and components
of the equipment, whenever the relay contact is open.

e Thetargetunitmustbeabletoevaluateedges, inordertodetermine dynamical
conditions of the relay output, too.

e Withfrequenciesclosetotheswitching point, relay bouncing may occur in consequence
of variation of the frequency measurement. To prevent this, a hysteresis should be set.

e |falsoshortovershoots of the switching point should be detected, alock functionshould
be set to the output.
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511,

DIL Switch

A 3-position DIL switch [51] is located at the front of the unit
(only accessible when no display and programming unit BG230 is connected).

N s ON
N —
0 el

3-pos DIL switch [S1]

The DIL switch is used to set the operation state of the monitor:

DIL1 | DIL3 | Status LED

ON ON | Normal Operation Off (lights up permanently at error state)

ON OFF | Programming / Test - Mode | Flashesslowly (lightsup permanently aterrorstate)
OFF ON | Factory Settings Flashesslowly (lights up permanently at error state)
OFF OFF | Factory Settings Flashesslowly (lightsup permanently aterror state)
DIL2 | Status Operational readiness

ON | Normal Operation Ready for operation approx. 2 s after power up

OFF | Self-Test Message Ready for operation approx. 8 s after power up

The Programming Mode (DIL switch) is used for Start-up and testing
AlLDIL switch sliders must be set to ,,ON“ after Start-up and testing

AfterStart-up the DILswitchsliders should be protected against manipulation (e. g. by
covering with an adhesive tape)

Normal operation is only permitted when the yellow LED is permanently off

Thesafetyfunctionof theunit cannot be guaranteedbefore the
commissioning has been completed.
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512.  BG230 Operator Interface

Onthefrontsite theunit providesaserialinterface forcommunicationwithBG230 operator units
(optional accessory), allowing display and parameter setting.

8-pin female connector [X11]

The BG230unitand the safety monitorare connected by plugging the BG230 directly onto the
female 8-pin connector [X11] at the front.

This operator unit is intended for display of the encoder signals (in user units) and for visual
monitoring of the DS unit. Although parameters can be set or changed by using the BG230, it is
recommended touse the 056.0PC software for Start-up and commissioning purpose.

The female connector [X11] is reserved for exclusive use with a BG230 unit.

513, USB Interface for the 056.0 Operator Surface

Forcommunicationbetween the unitandaPCorasuperordinate controller, avirtual COMport is
accessibleatthe USB connector. Astandard USB-cable withaType B connectorisused for
connection. This USB cable is available as an option. The USB port serves for PC setup of the DS
monitors.

uSB

USB type B

Aseparatemanualisavailable describing theinstallation procedure of the USB driver
(see page 2).
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514,  LEDs / StatusIndication

Two status LEDs are located on the front of the unit.
The green one is marked as [ON] and the yellow one as [ERROR].

erRrROR @B ON

Status LEDs

The green status LED uses the following conditions:

Green LED | Status
OFF Power off (no power supply voltage)
ON Power on (power supply voltage ok)

The yellow status LED uses the following conditions:

Yellow LED | Status
OFF Normal operation, self-test successfully completed, no error messages
ON During the self-test or with error state
Flashes slowly | Factory Settings or Programming / Test - Mode
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0.

Operational Modes

6.1.  Application: 2 SinCosEncoders
Device DS23x
Operational Mode | 0

Sensor 1

[X6 | SINCOS IN 1] SinCos encoder

SIN+, SIN-, COS+, COS-

Sensor 2

[X7 | SINCOS IN 2] SinCos encoder

SIN+, SIN-, COS+, COS-

Control Inputs

[X10 | CONTROL IN]

HTL/PNP controlsignal 2 - 4 available

Speed - SIL3 / PLe achievable (see below)

Safety Level Direction - SIL3 / PLe achievable (see below)
Standstill - SIL3 /PLeachievable (seebelow)
i Sensor1 ] Sensor2 )

aP

SinCos SinCos
Encoder Encoder
= [
4 3 + 3
» + Y= n 1 * wo Qoo
O Z Z Zoz 0O Z Z Zoz z
O » » K06 O » ®» J006 oZEZZ
| I | [N Y i 1 L]
§ 4440 (8443 [eaeesse| [snseses] [S4e4)
®“ 0@ ®“0" @0 1234567 1234567 12345
6 7 8 9 6 7 8 9
SINCOS SINCOS RS422 RS422 CONTROL
IN 1 IN 2 IN 1 IN 2 IN
X6 X7 X8 X9 X10

Thismodeisusedtoevaluateadual channelsystemequipped with two SinCossensors /encoders.

e  WithDS230 models this mode can be used to reproduce the input frequency of [X6 |
SINCOS IN1] to the splitter output [X5 | SINCOS OUT].

e  2-4inputsforcontrolsignals are available at terminal
[X10 | CONTROLIN].

e  ThefinalSafetyIntegrity Level (SIL) dependsontheselected configurationandon
external components connected to the unit.
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6.2. Application: 1SIL3 SinCos Encoder only

Device

DS24x

Operational Mode

0

Sensor 1

[X6 | SINCOS IN 1] SIL3 SinCos encoder

SIN+, SIN-, COS+, COS-

Sensor 2

Sensor 1 and Sensor 2 are bridged internally

Control Inputs

[X10 | CONTROL IN]

HTL/PNP control signal 2 - 4 available

Safety Level

Speed - SIL3 / PLe achievable (see below)
Direction - SIL3 / PLe achievable (see below)
Standstill - SIL3 /PLeachievable (seebelow)

Sensori

AR

SIL3/PLe

.

SinCos Encoder

J

»@®—1— 24V OUT
®—— COS-

w @ SIN+

=@} cos+
e
~ @—— SIN-

®
7

v @—1— GND

~ze]

SINCOS
IN 1
X6

IN1

- @—— GND
w @—— /IN1
» @—+— IN2
o @—— /IN2

N @——

CONTROL

X10

Thismodeisexclusively used for connectionofaSIL3-certified oraPLe-certified

SinCos sensor /enc

oder.

With DS230 models, this mode can be used to reproduce the input frequency of [X6 |

SINCOS IN1] to the splitter output [X5 | SINCOS OUT].

2-4inputs for control signals are available at terminal
[X10 | CONTROLIN].

ThefinalSafety Integrity Level (SIL) depends on the selected configurationandon

external components connected to the unit.
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6.3.

Application: 1SinCosEncoderand 1HTLEncoder (quadrature)

Device

DS23x

Operational Mode

1

Sensor 1 [X6 | SINCOS IN 1] SinCos encoder SIN+, SIN-, COS+, COS-
Sensor 2 [X10 | CONTROL IN] IncrementalHTLencoder A, B, 90°
Control Inputs [X10 | CONTROL IN] HTL/PNP control signal 1 - 2 available
Speed - SIL3 / PLe achievable (see below)
Safety Level Direction - SIL3 / PLe achievable (see below)
Standstill - SIL3 /PLeachievable (seebelow)
[ Sensor1 ) Sensor2
O o
QR J1
SinCos HTL
Encoder Encoder
'é 5
J) ' + Y= o o o j—
S 5 & =85 53 FZZ8
Y [ ) | [ 1]
XEEIDAKERE l 11l
YYXYY Y] eoeco0e (X}
&1020304 S TeZ20%0%0e5 1234567 1234567 12345
6 7 8 9 6 7 8 9
SINCOS SINCOS RS422 RS422 CONTROL
IN 1 IN 2 IN 1 IN 2 IN
X6 X7 X8 X9 X10

Thismode allows evaluation of a dual channel system, equipped with a combination of one SinCos
encoder and one incremental quadrature HTL encoder.

With DS230 models this mode can be used to reproduce the input frequency of [X6 |
SINCOS IN1] to the splitter output [X5 | SINCOS OUT].

1-2inputs for control signals are available at terminal
[X10 | CONTROLIN].

Thefinal Safety Integrity Level (SIL) depends onthe selected configurationandon
external components connected to the unit.
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6.4. Application: 1SinCosEncoderand 1 HTLEncoder (single channel)

Device DS23x

Operational Mode | 2

Sensor 1 [X6 | SINCOS IN 1] SinCos encoder SIN+, SIN-, COS+, COS-
Sensor 2 [X10 | CONTROL IN] IncrementalHTLencoder A, single channel
Control Inputs [X10 | CONTROL IN] HTL/PNP control signal 1 - 2 available

Speed -> SIL3 / PLe achievable (see below)
Direction - SIL3 / PLe* achievable (see below)

Safety Level Standstill - SIL3 /PLe*achievable (seebelow).
Withsinglechannelencoders, jitteraroundanedgecanbemisinterpretedasa
frequency.

r 2 )

Sensor1 Sensor2
SinCos HTL
Encoder Encoder
= = 14
+ 3 3 S
B - Y= ] =] -
Z Z2 20z zZ3 ZZZ N0
8 5 » 396 63 5224z
Y I | | [ L] ]]
* é é flé . 2 9% T Y) *looooo ‘llo*
e“e0’e e“e°0“e 1234567 1234567 12345
6 7 8 9 6 7 8 9
SINCOS SINCOS RS422 RS422 CONTROL
IN 1 IN 2 IN 1 IN 2 IN
X6 X7 X8 X9 X10

This mode allows evaluation of a dual channel system, equipped with a combination of one SinCos
encoder and one incremental single channel HTL encoder.

e With DS230 models this mode can be used to reproduce the input frequency of [X6 |
SINCOS IN1] to the splitter output [X5 | SINCOS OUT].

e 1-2inputsforcontrolsignalsare available at terminal
[X10 | CONTROLIN].

e ThefinalSafety IntegrityLevel (SIL) dependsonthe selected configurationandon
external components connected to the unit.

e Forunbalancedsingle channelsignals, the parameter A-Edge 2/1 must beset to 1, so
that a stable frequency can be detected.

equipment will physically be able to rotate or move in one direction only (no
reversals!). Thiscould e.g. be ensured by use of aself-locking gearbox.

@ *) Toachieve asafety level with this configuration, the user must be sure that the
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6.5. Application: 2 Quadrature HTL Encoders
Device DS23x
Operational Mode | 3
Sensor 1 [X10 | CONTROL IN] Incremental HTL encoder A, B, 90°
Sensor 2 [X10 | CONTROL IN] Incremental HTL encoder A, B, 90°
Control Inputs [X10 | CONTROL IN] HTL/PNP control signals  not available
Speed - SIL3 / PLe achievable (see below)
Safety Level Direction - SIL3 / PLe achievable (see below)
Standstill - SIL3 /PLeachievable (seebelow)
Sensor1 Sensor2
'L 'L
J1 J1
HTL HTL
| Encoderl Encoder
| =
= =
3 3
o Q o
53 63 AP
| | | |
® @ © o o e © © o o ll L l....
&1\.2.3040j &1\0203040j 1234567 [12345¢67 12345
6 7 8 9 6 7 8 9
SINCOS SINCOS RS422 RS422 CONTROL
IN 1 IN 2 IN 1 IN 2 IN
X6 X7 X8 X9 X10

Thismode allowsevaluation of adual channel system, equipped with twoincremental dual channel

HTL encoders.

e Noinputs for control signals are available at terminal [X10 | CONTROL IN].

o ThefinalSafety Integrity Level (SIL) dependson the selected configurationandon
external components connected to the unit.
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6.6. Application: 1 QuadratureEncoderand1Single ChannelHTLEncoder

Device DS23x

Operational Mode | 4

Sensor 1 [X10 | CONTROL IN] IncrementalHTLencoder A, B, 90°

Sensor 2 [X10 | CONTROL IN] IncrementalHTLencoder A, single channel
Control Inputs [X10 | CONTROL IN] HTL/PNP control signal not available

Speed - SIL3/PLeachievable (seebelow)
Direction - SIL3 / PLe* achievable (see below)

Safety Level Standstill - SIL3 / PLe* achievable (see below).
Withsinglechannelencoders, jitteraroundanedgecanbemisinterpretedasa
frequency.

Sensor1 Sensor2
HTL HTL
Encoder Encoder
[
= = (V4
o= | = -
(=] o o o o e
= > = > -~
o3 o3 52nd 2
| | | | I I
. s 2% % T 2 9.%9.% liooooo LLOO.Q. ‘oool
e“e’0e"e ‘000 1234567 1234567 12345
6 7 8 9 6 7 8 9
SINCOS SINCOS RS422 RS422 CONTROL
IN 1 IN 2 IN 1 IN 2 IN
X6 X7 X8 X9 X10

Thismode allows evaluation of a dual channel system, equipped with a combination of one
incremental quadrature HTL encoder and one single channel HTL encoder.

e Noinputsfor controlsignals are available at terminal [X10 | CONTROL IN].

e ThefinalSafetyIntegrityLevel (SIL) dependsontheselected configurationandon
external components connected to the unit.

e Forunbalancedsingle channelsignals, the parameter A-Edge 2/1 must besetto1, so
that a stable frequency can be detected.

*) Toachieve asafety level with this configuration, the user must be sure that the
equipment will physically be able to rotate or move in one direction only (no
reversals!). Thiscould e.g. be ensured by use of aself-locking gearbox.
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6.7. Application: 2Single Channel HTLEncoders
Device DS23x
Operational Mode | 5

Sensor 1

[X10 | CONTROL IN]

IncrementalHTLencoder A, single channel

Sensor 2

[X10 | CONTROL IN]

IncrementalHTLencoder A, single channel

Control Inputs

[X10 | CONTROL IN]

HTL/PNP control signal not available

Speed - SIL3 / PLe achievable (see below)
Direction - SIL3 / PLe* achievable (see below)

Safety Level Standstill - SIL3 /PLe*achievable (seebelow).
Withsinglechannelencoders, jitteraround anedge canbemisinterpretedasa
frequency

SE—
Sensor1 Sensor2
HTL HTL
Encoder Encoder
I
- x| e
5 = a a
o o — —
8Os s S e OO
o3 oI oxzlz
| I [ 1] ]|
. s 2 '% % T 2 9. %% olooooo olooooo lolo‘
e“e’0"e ‘e 00 1234567 1234567 12345
6 7 8 9 6 7 8 9
SINCOS SINCOS RS422 RS422 CONTROL
IN 1 IN 2 IN 1 IN 2 IN
X6 X7 X8 X9 X10

Thismode allows evaluation of adual channel system, equipped with two single-channel HTL

encoders.

e Noinputsfor controlsignals are available at terminal [X10 | CONTROL IN].

e ThefinalSafetyIntegrityLevel (SIL) dependsontheselected configurationandon
external components connected to the unit.

e Forunbalancedsingle channelsignals, the parameter A-Edge 2/1 must besetto 1, so
that a stable frequency can be detected.

*) Toachieve asafety level with this configuration, the user must be sure that the
equipment will physically be able to rotate or move in one direction only (no
reversals!). Thiscould e.g. be ensured by use of aself-locking gearbox.
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6.8. Application: 1SinCos and 1 RS422 Encoder

Device DS23x

Operational Mode| 6

Sensor 1 [X6 | SINCOS IN 1]  Incremental HTL encoder  SIN+, SIN-, COS+, COS-
Sensor 2 [X9 | RS422 IN 2] Incremental HTL encoder A, /A, B, /B

Control Inputs [X10 | CONTROL IN]  HTL/PNP control signal 2 - 4 available

Speed - SIL3 / PLe achievable (see below)
Safety Level Direction > SIL3 / PLe achievable (see below)
Standstill - SIL3 /PLeachievable (seebelow)

Sensori Sensor2
SinCos RS422
Encoder Encoder
= =
+ 3 3
n s x wa o [a) = PP
O 2 Z2 g0z z3 z z
O » » Q06 O8<<m®@5 o==ZZ
| | | | L]
* é é *lé A R XX XX *loooo* lllll
®“ 0 @ e 0 070 1234567 1234567 12345
6 7 8 9 6 7 8 9
SINCOS SINCOS RS422 RS422 CONTROL
IN 1 IN 2 IN 1 IN 2 IN
X6 X7 X8 X9 X10

This mode allows evaluation of a dual channel system, equipped with a combination of one SinCos
encoder and one RS422/TTL encoder.

o WithaDS230 model this mode can be used to reproduce the input frequency of [X6 |
SINCOS IN1] to the splitter output [X5 | SINCOS OUT].

e 2-4inputsforcontrol signals are available at terminal [X10 | CONTROL IN].

o ThefinalSafetyIntegrityLevel (SIL) dependsonthe selected configurationandon
external components connected to the unit.
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6.9. Application: 2RS422 Encoders

Device DS23x

Operational Mode| 7

Sensor 1 [X8 | RS422 IN 1] Incremental HTL encoder A, /A, B, /B
Sensor 2 [X9 | RS422 IN 2] Incremental HTL encoder A, /A, B, /B

Control Inputs [X10 | CONTROL IN] HTL/PNP control signals 2 - 4 available

Speed - SIL3 / PLe achievable (see below)
Safety Level Direction > SIL3 / PLe achievable (see below)
Standstill - SIL3 /PLeachievable (seebelow)

Sensori Sensor2
RS422 RS422
Encoder Encoder
- =
3 3
o o o (o) o
> > - (NN
2 4 z z 2
03 << O3<<n®05 o==ZZ
| | I | | | L]
© o 0 0 o) (o0 o e o) (liises| |bbossee| [s0sse
®“0"e "o @ e 0’0 1234567 1234567 12345
6 7 8 9 6 7 8 9
SINCOS SINCOS RS422 RS422 CONTROL
IN 1 IN 2 IN 1 IN 2 IN
X6 X7 X8 X9 X10

Thismode (with DS23x models only) allows evaluation of adual channel system, equipped with two
identical RS422/TTL incremental encoders.

e 2-4inputsforcontrolsignalsareavailableatterminalblock [X10 | (CONTROLIN).

o ThefinalSafetyIntegrityLevel (SIL) depends onthe selected configurationandon
external components connected to the unit.
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6.10. Application: 1RS422 Encoderand 1 quadrature HTL Encoder

Device DS23x
Operational Mode | 8
Incremental RS422 / TTL
Sensor 1 [X8 | RS422 IN 1] encoder A /A B, /B
Sensor 2 [X10 | CONTROL IN] Incremental HTL encoder A, B, 90°
Control Inputs [X10 | CONTROL IN] HTL/PNP control signal 1 - 2 available
Speed - SIL3 / PLe achievable (see below)
Safety Level Direction - SIL3 / PLe achievable (see below)
Standstill - SIL3 /PLeachievable (seebelow)
Sensor1 1 Sensor2
TLTL I'L
Jul J1
RS422 HTL
Encoder Encoder
— =
3 3
(=] =] (=} [
E3<<003 53 Zzz3Q
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Thismodeisused for evaluation of adual channel system, equipped withanincremental RS422/TTL
encoder and a dual channel HTL encoder.

e 1-2inputsforcontrolsignalsareavailableatterminalblock [X10 | (CONTROLIN).

e ThefinalSafetyIntegrityLevel (SIL) dependsontheselected configurationandon
external components connected to the unit.
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6.11. Application: 1RS422 and 1 single channel HTL Encoder

Device DS23x

Operational Mode |9

Sensor 1 [X8 | RS422 IN 1] Incremental RS422 / TTLencoder A, /A, B, /B
Sensor 2 [X10 | CONTROL IN] Incremental HTL encoder A, single channel
Control Inputs [X10 | CONTROL IN] HTL/PNP control signal 1 - 2 available

Speed - SIL3/PLeachievable (seebelow)
Direction - SIL3 / PLe* achievable (see below)

Safety Level Standstill - SIL3 / PLe* achievable (see below).
Withsinglechannelencoders, jitteraroundanedge canbemisinterpretedasa
frequency

Sensor1 Sensor2
JTLI'L
nn | |[dt
RS422 HTL
Encoder Encoder
5 5 =
exlilleg =5 Pes.s
0d<<a®0 od 022«
| | | [ ] L1
&g\ ° o o ? &7\ °© o o y 6660600 | [0000cne| (60000
e“e’0e"e ‘000 1234567 1234567 12345
6 7 8 9 6 7 8 9
SINCOS SINCOS RS422 RS422 CONTROL
IN 1 IN 2 IN 1 IN 2 IN
X6 X7 X8 X9 X10

Thismode (applicable with DS23x models only) is used for evaluation of a dual channel system,
equippedwithanincremental RS422/TTLencoderandasingle-channel HTLencoder.

e 1-2inputsforcontrolsignalsareavailableat terminalblock [X10 | (CONTROLIN).

o ThefinalSafetyIntegrityLevel (SIL) depends onthe selected configurationandon
external components connected to the unit.

e Forunbalancedsingle channelsignals, the parameter A-Edge 2/1 must besetto 1, so
that a stable frequency can be detected.

*) Toachieve asafety level with this configuration, the user must be sure that the
equipmentwillphysicallybeabletorotateormoveinonedirectiononly (no
reversals!). Thiscoulde.g. beensuredbyuseofaself-lockinggearbox.
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1

1.1,

Commissioning
Cabinet installation

The unit must be in a mechanically and technically perfect condition.

The unit must be snapped onto a 35 mm DIN rail (according to EN 60715)

by using the clip at the rear.

Itmust beensuredthat the permissible environmental conditionsof the specificationaremet
accordingly.

Allwirings must be executed in accordance with the general provisions for wiring

(see www.motrona.com).

Tochooseandtoconnect thepowersupply unit, pleaserefer tothe section Power Supply.
Tochoose andto connect the encoders, please refer to sections Encoder Supply, SinCos
Encoder Inputs, R5422 Encoder Inputs and HTL Encoder Inputs.

When controlinputs, digitalinputsorexternalrelaysare used, please note that the
configuration will take part in the final Safety Integrity Level (SIL).

Analogoutput, digital outputsas well as the splitter output are only safe, if the follower unit
is capable to detect and evaluate the error states of the monitor.

Therelay contacts at terminal [X1] must be integrated into the safety circuit.

¢ Inordertopreventsimultaneousdamages tothe cables by externalinfluences, the
encoder lines or sensor lines must be kept physically separate from one another.

¢ Installation, commissioning and maintenance must only be performed by qualified
personnel.

e Inordertopreventmanipulations, the machine aswell as the equipment must be
protected from unauthorized access.

e The machine must be securely mounted and be ready to operate.

o Thesafetyfunctionof theunitcannot be guaranteedbefore the commissioningresp.
parametrization procedure has been fully completed.

e Beforecommissioningandparametrization, therisksituation of the systemmust be
analyzed and all precautions must be taken accordingly.
These are fundamental measures to protect persons and machinery.
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1.1, Preparations for Setup and Testing
Inorder to put the DS monitor into operation or to change settings and Parameters, the following
measures must be taken:

e Connect the unit to a power supply source

e SettheDILswitchsliders 1,2 ONand 3 to OFF (Programming and Testing Mode)

e Install the 056.0 operating software properly on a PC and start the program

e Connect the unittothe 0S6.0operator surface via the USB port
(alternativelyyouarefreetouseaBG230operatorinterface).

The parameterizationandtesting canbe performedwith the help of the 05S6.0. Parameterscan
be changed on-the-fly and their behaviour can be verified immediately after changing. The
Programming and Test-Mode contains the complete functionality of the Normal or Safety Mode
so thatall testsinthe Programming and Test-Mode are also valid in the Safety Mode.

The parameters Set Frequency X, Action Output, Action Polarity and the related commands Set
Frequency and Freeze Frequency are an exeception, they are intended only for the Test Mode.
During the test the switching of the DIL-switch is not necessary toactivate the parameter changes.
For an efficient and fast parameterization the use of the 056.0 is to be preferred to the BG230.
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13.  Parameter Setting byPC

For parameterization of the safety monitor by PC, the operatorsoftware 0S6.0isused. Thissoftware
isincludedindeliveryonCDandisalsoavailablefordownload fromwww.motrona.com. After
successfulinstallationof theoperatorsoftware of andthe USBdriver (see page2)thePCcanbe
connected to the safety monitor via USB cable.

When starting the software, the following screen appears:

”"

@ Open | cOMS: 9600, 7Event | untd: 11

Parametrization via PC

All functions of the operator software 056.0 are described in a separate manual (see page 2).
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14.  Visualization by the BG230 Operator Unit

Visualization as well as configuration of the safety device also can be done with use of the Display-
and Programming Module Type BG230. Thisoptional operator unitis primarily used for visualization
and diagnosis without PC, but can also be used for parameter setting. The module can be simply
plugging onto the front of the DS unit.

However it isrecommended to use preferably the 056.0PC software for the commissioningand
parametrization procedure.

=\-moliona
IN1 IN2

1.234 56.78
[kHz1 [kHz1
DIL1 ~> PRG mode

.0

Operator Module BG230

All functions of the BG230 programming- and display module are describedin a separate manual
(see page 2).
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8. Setup

In order to ensure proper functionality, the parameters must be set appropriate values. This section
describes the mostimportant parameters, which have tobe set or checkedin either case.

8.1.  Operational Mode Settings

The setting of parameter “Operational Mode” is determined by the types of encodersinuse, and by
therespective connections. Encoder wirings and resultingmode settings are described in chapter
Operational Modes.

No.
000

Remark
DS24x = 0, DS23x see chapter Operational Modes

Parameter
Operational Mode

With DS24x models, this parameter value must be left to default setting = 0.

8.2,

Inordertodefine the directions, the machine must moveresp. turninitsworking direction. Asafirst
step, 'mps230:Freaency  must be selected from the button bar of the operator screen.

The corresponding frequencies of Sensor 1 and Sensor 2 will then be indicated in the Monitor field.
Incaseof negative frequencyvalues, the direction must be changed by using the associated
“Direction® register in the parameter field of the corresponding sensor menu.

Direction Settings

No. Parameter Remark
017 | Direction1 DS24x = 0 or 1, DS23x = X, positive frequency
024 | Direction2 DS24x = 0 or 1, DS23x = X, positive frequency

With DS24x models, both parameter values must have equal setting (Direction1 = Direction2).

Splitter Menu
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Inputs States
Name |Value ‘ 2| [Name |Serial |Extemn [Bus | [Name | State
Main Menu HTL2B D - |nitialization Test .
=+ Sensor 1 Menu HTL 24 || i~ Runtime Test ||
Direction1 1 ] HTL 1B D i Overtemperature Test .
Multiplier1 1 HTL 1A O i~ Short Circuit Test |
Divisor1 1 i External Watchdog | |
Pasition Drift1 ] e 811 | |
10 - 81.2 |
0.0 513 im|
1000
il
1 e
Divisor2 1 Monitor: DS230 Frequency
Paosition Drift2 0 Name | Frequency f i [Hz] l Muttiplier m_i I Divisor d_i l Results r_i I
Phase Err Count2 10 Measurement
Set Freguency2 0.0
Ressived 1000 Sensor 1 1212611 1 1 12126,11
Preselect Menu Sensor 2 6058.15 1 1 6058,15
Switching Menu
Control Menu by Result
Serial Menu Ratio [%] 100.00



8.3.

Frequency Ratio Settings

When using two sensors with different number of impulses, orin case of mechanical gear
transmission ratiobetweenbothencoders, the higher one of the two frequencies must be adjusted
tothe lower one by corresponding setting of the scaling factors. Accurately calculated values are
better than experimentalresults.

No. Parameter Remark

018 | Multiplier1 DS24x = 1, DS23x Ratio = 0
019 Divisor1 DS24x = 1, DS23x Ratio =0
025 | Multiplier2 DS24x = 1, DS23x Ratio =0
026 Divisor2 DS24x = 1, DS23x Ratio =0

With DS24x models, both parameters must be left to default = 1.

Inputs
Nome [Value [ 2| [Name [Serial [Extern [Bus | Name [State
Main Menu -~ HTL 2B [l ¢ Initialization Test [ ]
£l Sensor 1 Menu o HTL 24 O i ntime Test [
; Direction1 0 i HTL1B |:] ertemperature Test .
Multiphier 1 HTL 1A O - Short Circuit Test ||
Divisor1 1 |
- Position Drift1 0 |
Phase Err Count1 10 ]
Set Frequency1 0.0 ]:l
Reserved 1000
- Sensor 2 Menu
Direction2 0
. ; itor: DS230 Frequency
Jivisor2
Position Drift2 0 Name [ Frequencyfi[Hz] [ Mubipherm i | Divisordi | Resuksri |
Phase Err Count2 10 Measurement
ok - Sensor1 1212611 1 1
Preselect Menu Sensor2 658,15 1 1
Switching Menu
Control Menu bvs Result
&r.ial Menu |[Rdio % 100‘00]
Splitter Menu _'_l

In the example shown above, frequency 2 is by factor 0.0994 lower than frequency 1.
For alignment of both frequencies, “Multiplier1” can be set to 994 and “Divisor1” to 10.000.

Inputs States
Name [Valve J ~! [Name [Serial TExtern TBus [ [Name [Sete
Main Menu - HTL2B O - Initialization Test [ ]
El- Sensor 1 Menu L HTL2A || - Runtime Test B
i Direction1 0 L. HTL 1B [l Overtemperature Test [l
1 HTL 1A | Short Circuit Test 0|
: 2 External Watchdog [ |
. Position Driftl 0 st [ |
i i~ Phase Err Countl 10 512 i
i i~ SetFrequencyl 0.0 L. 813 |
§ Reserved 1000
) Sensor 2 Menu
i - Direction2 0
I i Multiplier2 1 itor: DS230 F n
i i) Divisor2 = =
| - Position Drif2 0 Name | Frequencyf i [Hz] | Mukipierm i [ Divisord i [ Resutsr i |
| - Phase Err Count2 10 Measurement
i Set Freguency2 0.0
: L Reserved 1000 Sensor 1 12133,51 1 .6
Preselect Menu Sensor 2 6058.15 1
Switching Menu
Control Menu = Result
Serial Menu IFhio 1% 0.14 |
Splitter Menu L]

By this scaling procedure of frequency 1, internally both calculated frequencies are approximately
equal and the calculated frequency ratio is close to 0.
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8.4. Clear Errors

After parameter “Operational Mode” has been set correctly, the machine will move in working
direction, with positive frequency indication of both, Sensor 1and Sensor 2. Due to the frequency
ratiosetting, both frequenciesare equal now, since the higher frequency has been scaled down to
the lower frequency.

Atthistime, theindication boxes “Runtime Test” and “Initialization Test” inthe Statefield canbe
settogreen (green=noerror, red=error). For this purpose, the following sequence of operations
regarding parameter “Error Stimulation” must be observed:

e Set “Error Stimulation” to 2 and pregg» Transnit change
e Set “Error Stimulation” back to 1 and press ag&iransnit change

Now, all State boxes, except the DIL switch States (S1.1, 51.2, S1.3) should light green.

Incase aruntime error should be triggered again, please press Lk of the
button bar to find out more details about this error.

MoreinformationabouterrorscanbefoundinthechaptersRuntime Test andInitialization Test.

Error Remark
GPI Error IfaGPIErrorappearsagain after deleting without changing the input signal, check the
setting of parameter “Input-Mode” and the signal status (High/Low) at the input.
If a GPI Error appears, when changing the input signal, check the setting of parameter,,GPI

Err Time“.
SIN/COS If a SinCos error appears again after deleting at standstill, check the wiring.
Channel X IfaSinCoserrorsporadically appearsat normal operationmode, firsteliminate the
Error disturbance source. With the parameter “SIN Error” and “SIN Err Time X” a SinCos error can
be tolerated for a certain time.
Frequency If a Frequency Error appears at normal rotation speed, check the rotation direction and the
Error ratio of the two encoders (see chapter Direction Settings and Frequency Ratio Setting).

IftheFrequencyErrorstillappears, therotationsspeedsaretoodifferent foratemporaryor
longer period of time.

Incase of temporary deviations, change the parameter settings of “Sampling Time” and
“Filter” for smoothing the frequency or set the parameter “Div.Filter” to a higher value.
Incase of continual deviations, the permissible deviationcanbeincreased by the parameter
“Div %-Value”.

Incase of deviationsinthe low-frequencyrange, adjust the parameters ,,Div. f-Value“
and,,Div. Switch“%-f*.

Position IfaPositionerrorappearsatnormalrotationspeed, check therotationdirectionandtheratio
Error of the encoders (see chapter Direction Settings and Frequency Ratio Setting).

If the Position Error still appears, the encoder positions diverge.

Inthiscase, check the maximum permissible deviation of the encoder positonsand adjust
the parameter ,,Div.Inc-Value*.

DonotusethePositioncomparison, whenthe encodersslipornocomparisonispossible.
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8.5.

Sampling Time Settings

All State boxes (except DIL switch States S1.x) light green at this time. Now please select

I ps230: Frequency i the button bar. We must determine the operating range of the unit, comprising
the frequency range from the lowest switching point to the highest switching point:

1.
1.

3.

B

1,

Find out, which of the sensor frequencies shows the highest instability and fluctuation.
Move through the frequencyrange andfind out the point of maximum fluctuating. Ingeneral
this will be around the lowest switching point (underspeed or frequency band).

The frequency can be smoothed by use of parameter “Sampling Time” and parameter
“Filter”. Highersettingsresultinsmootherrunning, butincrease theresponsetimeandthe
fault detection time.

Acombination of Sampling Time and Filter achieve the best result for smoothing the
complete frequency range of input frequencies. Frequencies out of the Sampling Time,
regarding to lower frequency range, are smoothed by the parameter Filter.

Only exceptionally youshouldset the Sampling Time to smoothen frequencies below the
lower switch point setting (under speed or frequency band).

The Sampling Time and the Filter setting may also affect the signal variation on the analog
output.

The settings can be verified at the Monitor DS230 Frequency.

No

Parameter Remark

001

Sampling Time Control of frequencyfluctuation

014

Filter Control of frequencyfluctuation

8.0.

Wait Time Settings

The Wait Time parameter defines the frequency below which all frequencies will be taken as zero.
Setting of e.g. 1.0 second will result in zeroizing all frequencies lower than 1 Hz. In this context it
must be clarifiedwhethertheapplicationrequiresastandstill- or drift-monitoring ornot.

1,

1.

3.

Wheretheapplicationdoesnotrequireanystandstill ordirectionordrift control, youarefree
to set Standstill Time with regard of the expected minimum frequency and the required
response time only.

Wherethe application usesstandstill control, please observealso possible jitter during
standstill and adjust Wait Time correspondingly.

Where the application uses forward/reverse direction control, also possible jitter should be
considered while the system holds in closed loop position control.

No

Parameter Remark

002

Wait Time Adjust the zero balancing window
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8.7.  Setting of F1 - F2 Selection

When the original frequency of sensor 1 is higher than the original frequency of sensor 2, please set
parameter F1-F2-Selectionto0, otherwise please set to 1. Ingeneral the higher frequency should be
the more stable one, and should therefore be used to set the switching points.

No. Parameter Remark

003 | F1-F2 Selection | WhenF1>F2,settingF1-F2 Selection=0(F1selected).
WhenF2>F1, settingF1-F2 Selection=1 (F2 selected).

8.8.  Setting of the Divergence Parameters

The parameter “Div.Mode” defines the type of comparison: Frequency Comparison or Position
Comparison. The setting of thisparameter affects only on the error detection. The DS24x series use
only one encoder, controlling the positions should be favored.

If the frequency ratio setting can not be set precisely, do not use the Position Comparison caused by
cumulative positionincrements. If the encodersslip, Frequency Comparison has to be preferred.

Frequency comparison:

These parameters defines the maximum permissible frequency deviation between sensor 1 and
sensor 2, based on percentaged values of Div Calculation. Parameter Div. Switch %-f defines the
frequency thresholdbelowwhichdeviationsare takenasabsolutevalues, andabovewhich
deviations are taken as percentage. When the absolute difference of frequencies exceeds the
setting of Div. f-Value below the threshold setting, afrequency error will be triggered. When the
percentaged difference exceeds the setting of Div. %-Value above the threshold setting, alsoa
frequency error will be triggered. Parameter Div. Filter provides an option for suppression of short-
duration errors.

1. Thefacilityof settingafrequencythreshold providessuppressionof possible frequency
errors caused by jerking in the startup phase.

1. Thethresholdsettingmustbe belowthe lowerswitchpoint setting (underspeedorfrequency
band).

3. Itisanindividual issue of the actual application to fix the deviation values under normal
operatingspeedandunderstartup conditionsthatshouldtriggerafrequencyerrorsignal.

4, Wherenostandstill nordrift nordirection controlisneeded, the frequency threshold can
alsoserveastriggerthresholdforerroractivation, by increasing the setting of Div. f-Value
correspondingly (see 3.)

5. Where the application uses standstill control, possible jitter during closed-loop standstill
should be observed to adjust Div. f-Value correspondingly.

6. Where forward/reverse direction control is used, please also observe possible jitter during
standstill for best setting of Div. f-Value.
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Sensor Position Comparison:

This parameter defines the maximum permissible position deviations between sensor 1 and
sensor2. ParameterDIV. Inc Value definesthe positionthreshold. If deviation exceeds this threshold
a frequency error will be triggered. This position threshold is implemented independent of the
direction of rotation. If parameter DIV.Inc Value is set to zero, no error massage will be applied.

No. Parameter Remarks

004 Div. Switch %-f Frequency threshold

005 Div. %-Value Percentage of frequency deviation above the Div.Switch %.

006 Div. f-Value Absolutefrequencydeviation (Hz) below the Div. Switch %-f threshold
007 Div. Calculation 0

008 Div. Filter Filter (OFF = 0, MEDIUM = 5, HIGH = 10)

012 Div. Mode Type of comparison of encoder inputs

013 Div. Inc-Value Max. incremental deviation

Divergence parameters are relevant even with the DS24xx models, since also with only
oneSIL3 encoder frequency or positionissplitted intotwo channels, where asynchronism
during changes of the frequency may cause frequency divergence. Using DS24x position
deviation has to be preffered.

8.9. Setting of Power-upDelay

After initialization, Power-up Delay defines a retardation time before the unit takes the normal
control state.
1. During this delay time, the unit will not take care of any errors
2. Thedelayisimportant to allow the encoder signals to stabilize after power up.
3. Incaseofindirectencoderconnection, theretardationmustalsoinclude theswitchingtime
of therelays.
4, Incaseof different power-up timesof the partsand components of theinstallation, adaption
to the DS2xx unit can be achieved by the retardation time settings.

No. | Parameter Remarks
010 | Power-up Delay | delay time
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8.10.  Setting of the SinCos Output

There are no settings available for the SinCos output. At any time the signals of SinCos Input 1 [X6]
will be routed to the output.
With models DS2x6, no SinCos output is available.

8.1, Setting of the RS422 Output

The output delivers the signals from Sensor 1 or Sensor 2 (regardless of the input configuration).
Depending on the Operational Mode setting, the converted signals of a SinCos or of a HTL encoder
will be forwarded.

No. Parameter Remark

107 | RS Selector Sensor 1 to output = 0, Sensor 2 to output = 1

With models DS2x6, no RS422 output is available.

8.12.  Analog Output Settings

In case of an unused analog output the output terminals must be bridged. The parameters
“Analog Start” and “Analog End” arerelated to the frequency whichisselected by the “F1-F2
Selection” register. The “Analog Gain” setting should be changed onlyinexceptional cases (e.g. for
limitation of the upper currentvalue). The “Analog Offset” parameter serves for fineadjustment.
1. Fluctuationof theanalogoutput signal canbe reduced by corresponding setting of Sampling
Time andFilter.
2. Withvery small span (between Analog Start and Analog End) the analog output signal can
become stepped due to the low frequency resolution.
3. Analog Start and Analog End operate under control of F1-F2 Selection.

Nr. Parameter Remark

108 | Analog Start Input frequency to produce output of 4 mA

109 | Analog End Input frequency to produce output of 20 mA

110 | Analog Gain 100 : fixed setting, change only in exceptional cases
111 Analog Offset 0 : fine astment

§.13.  Digital Output Settings

The configuration of the outputs will affect the Safety Integrity Level (SIL).
1. Switching points are affected by the F1-F2 Selection setting
2. Output flattering caused by unstable frequencies must be eliminated by corresponding setting
of a hysteresis.
3. Nohysteresis setting is required with self-sustaining outputs.

No Parameter Remark

031 - 046 | Preselect Menu | Setting of the tripping points

047 - 084 | Switching Menu | Configuration of theoutputs

Ds230_07a_e.docx / Mar-19 Page53/148



8.14.  Relay Output Settings

The relay contacts must be embedded into the safety circuit.
1. Switching points are affected by the F1-F2 Selection setting
2. OQutput flattering caused by unstable frequencies must be eliminated by corresponding
setting of ahysteresis.
3. Nohysteresis setting is required with self-sustaining outputs.
It is mandatory toassign the most important and essential of all safety functions to the relay
output.

No Parameter Remark

031 - 046 | Preselect Menu | Setting of the tripping points

047 - 084 | Switching Menu | Configuration of theoutputs

8.15. Digital Input Settings

The configuration of the inputs will affect the Safety Integrity Level (SIL).
1. With2-poleinputsplease observe possible difference withregard of the transition times.
Parameter “GPIErr Time” defines the permissible delay time duringillegal conditions.
2. With 1-pole clocked inputs the static triggering characteristics (low/high) should be adapted
to the dedicated command according to safety requirements.

No. Parameter Remark

090 - 100 | Control Menu | Configuration if the inputs

8.16.  Producing anError

Aftersetting of all relevant parametersanerrorcanbe producedfortesting purpose. This conduces
toforce the DS2xx outputs into the error state and to check function and behavior of the follower
units.

Set parameter ,,Error Stimulation“ to 0 and activate ez transmit change

The error state is set now.

Set parameter ,,Error Stimulation to 2 and activegeransnit change

Set parameter ,,Error Stimulation® to 1 again and activat@snsnit change
e The error state is released again

WhileinError State, the safety monitoractsas follows:

e The analog output signal is set to 0 mA

e Therelay contact is open

e Both channels of the digital outputs are in LOW state
e The offset of the SinCos output is displaced

e All channels of the RS422 output are in LOW state.

Itisimportant tocheckfor proper detectionof these errorindicationsonssite of the target units
connected to the monitor.
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9. Completion of the Setup Procedure

Finally, all application-specific parameters should once more be reviewed for correctness and
plausibility. The safety-relevant relay output falls back toits open state when an error occurs or
when the programmed switching condition occurs. Of course the contact isalso openin powerless
state of the unit. It ismandatory to check the safety behavior of the monitor and all connected
follower units carefully.

The following items must be verified:

plausibility and correctness of encoder signals

sense of rotation and proper scaling of the encoder frequencies
plausibility of the frequencies themselves

correct settings of all necessary parameters

plausibility of the parameter settings

SinCos output signals with regard tofrequency anderror behavior
RS422 outputsignals with regardto frequency and error behavior
analog output signal under operation and error conditions
scaling of the analog output with respect to the frequency range
digital outputs and relay output as for error comportment
switching points with regard to correct comportment

response times and related parameter settings

inputs regarding proper function and comportment

It is on the responsibility of the operator to ensure that all relevant parts of the whole
installation pass over to asafe state as soon as the relay contact of the safety monitor
opens.

Aftercommissioning (parameterizationandtesting), the Programming Mode of the unit must be left
by setting slider 3 of the DIL switch back toits ON position. Please observe that for normal operation
of the monitor always all

3 sliders of the DIL switch must be set to ON.

e Programming Mode (DIL switch setting) must only be used for Start-up
(parameterization and testing)

e Setall DIL switch positions to ON after Start-up

e ProtecttheDILswitchagainstlater manipulationafterconclusionof the Start-
up procedure (e. g. by covering with adhesive tape)

e Normal operation is only permitted while the yellow LED is permanently OFF
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10. Error Detection

Inordertoensureamaximumof operational safety and reliability, the Safety Monitorsare equipped
withseveralandprofoundmonitoring-functions. Thismonitoringallowsimmediate recognitionand
messaging of possible failures and malfunctions.

In case of errors:

¢ therelaycontactswitchestoitsopen (safety)condition
(interruption of the safety circuit)

¢ the analog output (with DS236 and DS246 units) sets to 0 mA
(whichisout of the regular operating range of 4...20 mA)

o all digital outputs are set to LOW.
NomoreinversionbetweenOUTxand /OUTx
(Attention in case of homogenous configuration!)

e nomoreincremental signals are available at the RS422 output
(Tri-State with pulldown cut off)

o theDC-offset of the SinCos output will be shifted
(whichsignals anerror to the target unit)

The following types of error recognition are distinguished:

e |nitialization Test Error
e Runtime Test Error

Both error types are described in detail on the following pages.

10.1.  Error Representation

Error Representation Reference

Front LED’s Yellow LED lights continuously

Thebottomlinedisplaystheerrorwhen

BG230 Operator Unit the BG230is not in the programming mode

Initialization Test = red (State field)

Operator surface 056.0 Runtime Test = red (State field)
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10.2. Initialization Test
These self-monitoring tests are processed automatically when switching the unit on.

Error code BG230 | Error OS6.0 operator software Instruction
H* 00000001 ADC Error Internal error
H* 00000002 12C Error Internal error
H* 00000004 OTH Error Check the BG230 power supply or the
encoder supply (or internal error)
H* 00000008 SCI Error Internal error
H* 00000010 DIO Error Check the digital outputs for short circuit
resp. other errors (or internal error)
H* 00000020 GPI Error Checkthe connectionsof thedigitalinputs
and the input configuration
(or internal error)
H* 00000040 CAP Error Internal error
H*‘ 00000080 SPI Error Checktheconnectionsof theanalogoutput
(or internal error)
H‘ 00000100 QEP Error Checktheseparationordisconnectionofthe
encoder supply at Self-Test
(or internal error)
H* 00000200 SCO Error Checktheconnectionsof theSinCosoutput
(or internal error)
H* 00000400 CPU Error Internal error
H* 00000800 RAM Error Internal error
H* 00001000 WDO Error Internal error
H* 00002000 EDM Error Error in EDM test, check external relay
H* 00004000 FLA Error Internal error
For all error messages, the following applies:
Switch the unit OFF and ON again.
If the error message continues, please contact the manufacturer of the unit.
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10.3.  Runtime Test

These internal monitoring procedures run automatically and continuously in the background:

From software version 5 the following error codes applies:

Error Message on PC

ErrorcodeBG230 (Operator Software 056.0) Instruction
] SinCos Encoder 1 signals at [X6] incorrect
H* 0000 0001 SIN/COS Channel 1 Error (Offset/Phase)
. SinCos Encoder 2 signals at [X7] incorrect
H* 0000 0002 | SIN/COS Channel 2 Error (Offset/Phase)
] Encoder Supply 1/2at[X6-X9, X11]: short circuit
H* 0000 0004 | Encoder Supply Error resp. faulty circuit
] e Position error detected
H‘ 0000 0008 Position Error Parameter Div. Mode = 1, 2
H* 0000 0010
H* 0000 0020
H‘ 0000 0040 | - -
H* 0000 0080 | Overlap Error Faulty sensor overlap
H* 0000 0100 | Temperature Error Impermissible high temperature
] - Digital outputs [X2]: short circuit resp.
H* 0000 0200 | Readback Digital Output Error faulty circuit
H* 0000 0400 | Analog Error Open analog output (
H‘ 0000 0800 | Readback Relay Output Error | Relay control error, contact readback error
H‘ 0000 1000 | - -
H* 0000 2000 | GPI Error Illegal transition state at the inputs
H‘ 0000 4000 | - -
H‘ 0000 8000 | - -
H* 0001 0000 | Phase Channel 1 Error Illegal signal change at Encoder 1
H* 0002 0000 | Phase Channel 2 Error Illegal signal change at Encoder 2
. Frequency error F1 £F2
H‘ 0004 0000 Frequency Error Parameter Div. Mode = 0, 2
H* 0008 0000 Drift Error 1 Drift error at Encoder 1
H* 0010 0000 Drift Error 2 Drift error at Encoder 2
H* 0020 0000 ESM Error Internal error
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Continuation ,,Runtime Test“:

Error Message on PC .
ErrorcodeBG230 (Operator Software 056.0) Instruction
H* 00400000 External RB Error ?ae:jﬂ;g or resetting of the external relay
. . . Parameter “Error Simulation“# 1while
H‘ 00800000 Wrong Parameter Error Simulation | o/ o setting ,Normal Operation®
H* 01000000 Register Error
H* 02000000 RTI/QEP Cycle Error Internal error
H* 04000000 External Clock Error
H* 08000000 Wrong Parameter Settin Frequency too high with regard to “Sampling
g 8 Time” setting (Overflow)
H* 10000000 ADC Error Internal
H* 20000000 | 12C Error nLernat error
. e e e Aninitialization test error hasbeen detected
H*‘ 40000000 Initialization Test Error (see chapter Initialization Test)

Up to software version 4 the following error codes applies:

Error Message on PC .
ErrorcodeBG230 (Operator Software 056.0) Instruction
] SinCos Encoder 1 signals at [X6] incorrect
H* 0000 0001 SIN/COS Channel 1 Error (Offset/Phase) or internal error
] SinCos Encoder 2 signals at [X7] incorrect
H* 0000 0002 | SIN/COS Channel 2 Error (Offset/Phase) or internal error
Encoder Supply 1: short circuit resp.
H‘ 0000 0004 | External Supply Channel 1 Error faulty circuit at [X6] or [X8]
or internal error
Encoder Supply 2: short circuit resp.
H* 0000 0008 | External Supply Channel 2 Error faulty circuit at [X7] or [X9]
or internal error
] BG230 Power Supply: short circuit resp.
H* 0000 0010 | External Supply BG Error faulty circuit at [X11] or internal error
] BG230 Power Supply: short circuit resp.
H* 0000 0020 | External Supply BG Status Error faulty circuit at [X11] or internal error
H* 0000 0040 | External Supply GV Status Error | C1'COd€r Supply: short circuit resp.
faulty circuit or internal error
] o Encoder Supply: short circuit resp.
H* 0000 0080 | External Supply Short Circuit Error faulty circuit internal error
. Impermissible high temperature
H* 0000 0100 | Temperature Error or internal error
] . Digital outputs [X2]: short circuit resp.
H‘ 0000 0200 | Readback Digital Output Error faulty circuit or internal error
H‘ 0000 0400 | Sequence Analog Output Error Open analog output (mA) or internal error
) Relay control error, contact readback error
H* 0000 0800 | Readback Relay Output Error or internal error
. Open analog output (mA), overheating
H‘ 0000 1000 | Readback Analog Output Error or internal error
H*‘ 0000 2000 | GPI Error [llegal transition state at the inputs
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Continuation ,,Runtime Test“:

Error Message on PC .
ErrorcodeBG230 (Operator Software 056.0) Instruction
] Open analog output (mA), overheating
H* 00004000 Sequence DAC Output Error of internal error
) Open analog output (mA), overheating
H*‘ 00008000 DAC Output Error of internal error
H* 00010000 Phase Channel 1 Error Illegal signal change at Encoder 1
H* 00020000 Phase Channel 2 Error Illegal signal change at Encoder 2
H* 00040000 Frequency Error Frequency error F1 #F2
H* 00080000 Drift Error 1 Drift error at Encoder 1
H* 00100000 Drift Error 2 Drift error at Encoder 2
H* 00200000 ESM Error Internal error
] Setting or resetting of the external relay faulty
H* 00400000 External RB Error of internal error
] . . Parameter “Error Simulation“# 1while
H* 00800000 Wrong Parameter Error Simulation DIL-switch setting ,Normal Operation*
H* 01000000 Register Error
H* 02000000 RTI/QEP Cycle Error Internal error
H* 04000000 External Clock Error
] . Frequencytoohighwithregardto“Sampling
H* 08000000 Wrong Parameter Setting Time” setting (Overflow)
H* 10000000 ADC Error Internal
H* 20000000 | 12C Error nLernat error
H* 40000000 Initialization Test Error An lmtlallzatlon.tc'ast'errgr has been detected
(see chapter Initialization Test)
With all error messages, the following applies:
Switch the unit OFF and ON again. If the error message continues, please contact the
manufacturer of theunit.
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10.4.  Error Clearing

Error states can generally be cleared by switching power off and on again (after the cause of the
errorhasbeenremoved). During commissioning only, errorscanalsobe cleared asdescribed under
chapter Setup / Clearing Errors.

10.5. Error Detection Time

Basicallyitis not possible to specify anaccurate error detection time, since times depend on many
factorsanderrorreasons. For example it makes a differencein time to detect eitheraSinCos error
orananalogerror. Forsimplification however we canassume that errors are recognized afteratime
of 85 ms plus the tripping time. Asan exception of this, detection of frequency errors could also take
longer, since these times are related to the input frequency and to parameter settings.
Typicalrespondtimesforvariousoutputsandforfrequencyerrorscanbefoundinchapter
Response Times.

Response time

Error response time

Error detected ' '
+ Error detection time + of the output

The error detection time depends (amongst others) on the following factors:

type of error

parameter settings
external events andactions
internal events andactions
respond time of the output
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1. Monitoring Functions

The monitoring functions are used to set the properties of digital outputs and relay output.

11.1.  Overspeed (Switch Mode = 0)

With parameter setting “SwitchMode” =0, the frequencyismonitoredfor overspeed.

Thefunctionisalwaysactiveandindependent of thedirectionof rotation. The switching point for

overspeedisalwaysat Frequency =Preselect (nomatterif with or without hysteresis).

Relevant Parameters Remark

Switch Mode XXXX =0

Pulse Time XXXX statically = 0 or pulse duration in x seconds

Hysteresis XXXX hysteresis

Lock Output lock function

Output Mode homogenous or inverse output configuration
(affects the Safety Integrity Level SIL)

Delay XXXX shutter delay

Preselect XXX.L/H

switching point

*IN* Function

input function

7

*IN* Config switching behavior (dynamically, statically)
Input Mode input configuration (affects the Safety Integrity Level SIL)
GPI Err Time Max. permissible delay time during illegal conditions
Frequency
+ Preselect %
OUTx =L, /OUTx = H, Relay closed
» Time
- Preselect

Relevant input functions

y

Selfhold function (function: 1-6)

Only if selfhold function is activated

Toggle switching points (function: 13)

Only if commutation function is activated

Example:

With Preselect = 1000.0 Hz and Hysteresis = 10 %, frequencies |f| > 1000 Hz are detected as overspeed. The
overspeed output will be cleared with frequencies |f| <900 Hz.
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11.2.  Underspeed (Switch Mode = 1)

Withparametersetting “SwitchMode” =1, the frequencyismonitored for underspeed.
Thefunctionisalwaysactiveandindependent of thedirectionof rotation. The switching point for
underspeedisalways at Frequency =Preselect (no matterif with or without hysteresis).

Relevant Parameters | Remark

Switch Mode XXXX =1

Pulse TimeXXXX statically = 0 or pulse duration in x seconds

Hysteresis XXXX hysteresis

Startup Mode type of start-up-delay

Startup Output assignment of the outputs for start-up delay

Lock Output lock function

Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)

Delay XXXX Shutter delay

Preselect XXX.L/H switching point

*IN* function input function

*IN* Config switching behavior (dynamically, statically)

Input Mode input configuration (affects the Safety Integrity Level SIL)

GPI Err Time Max. permissible delay time during illegal conditions
Frequency

OUTx =L, /OUTx = H, Relay closed

+ Preselect —
Time
- Preselect —
Relevant input functions Remark
Selfhold function (function: 1-6) Only if selfhold function is activated
Toggle switching points (function: 13) Only commutation function is activated

Example:
With Preselect = 1000.0 Hz and Hysteresis = 10 %, frequencies |f| < 1000 Hz are detected as underspeed. The
underspeed output will be cleared with frequencies |f| > 1100 Hz.
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11.3.  Frequency Band (Switch Mode = 2)

With parameter setting “SwitchMode” =2, the frequency is monitored within a frequency band.
Thefunctionisalwaysactive andindependent of the direction of rotation. The switching points of

the band are located at Preselect +/- Hysteresis.

Relevant Parameters

Remark

Switch Mode XXXX

=2

Pulse TimeXXXX statically = 0 or pulse duration in x seconds

Hysteresis XXXX +/- range (center)

Startup Mode type of start-up delay

Startup Output output assignment for start-up delai

Lock Output lock function

Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
Delay XXXX Shutter delay

Preselect XXX.L/H center

*IN* function

input function

*IN* Config switching behavior (dynamically, statically)
Input Mode input configuration (affects the Safety Integrity Level SIL)
GPI Err Time Max. permissible delay time during illegal conditions
Frequency
+Hyst. //////////’
+Preselect | OUTx =L, /OUTx = H, Relay closed
-Hyst.
7 Time
+Hyst. ////’
-Preselect OUTx =L, /OUTx = H, Relay closed
-Hyst.

4

Relevant input functions Remark

Selfhold function (function: 1-6) Only if selfhold function is activated

Toggle switching points (function: 13) | Only if commutation function is activated

Example:
With Preselect = 1000.0 Hz and Hysteresis = 10 %, frequencies |f| < 900 Hz are detected as underspeed and
frequencies |f| > 1100 Hz as overspeed.
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114, Standstill (Switch Mode = 3)

With parameter setting “SwitchMode” = 3, the frequency is monitored for standstill. The functionis
alwaysactive. Theoutputissetafterdetectionof frequency O0Hzand expiration of the standstill time.
When afrequency different fromzerois detected, the output will be reset. Parameter “Wait Time”
determines the threshold under which a frequency is taken as zero.

Relevant Parameters | Remark
Switch Mode XXXX =3
Pulse TimeXXXX statically = 0 or pulse duration in x seconds
Standstill Time standstill time in x seconds
Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
Frequency
A
1/Wait Time —

OUTx =L, /OUTx=H
Relay closed

Standstill Time )
Time

%

OUTx =L, /OUTx=H
Relay closed /
_
-1/Wait Time —
Relevant input functions Remark
none none
Example:

With a Wait Time setting of 0.01 seconds, all frequencies < 100 Hz will be taken as zero (f = 0).

The expiration of Standstill Time starts as soon both channels report 0Hz. When this time has expired and both
frequencies are still 0Hz, the standstill output will be set. As soon one of the two frequencies becomes different
from zero again, the standstill output will be reset.

Ds230_07a_e.docx / Mar-19 Page65/148



11.5. Overspeed (Switch Mode = 4)

Withparametersetting “SwitchMode” =4, thefrequencyismonitoredforoverspeed.
Thefunctionisalwaysactive and considers the direction of rotation. The switching point for
overspeed is always at Frequency = Preselect (no matter if with or without hysteresis).

Relevant Parameters | Remark

Switch Mode XXXX =4

Pulse TimeXXXX statically = 0 or pulse duration in x seconds

Hysteresis XXXX hysteresis

Lock Output lock function

Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)

Delay XXXX Shutter delay

Preselect XXX.L/H switching point

*IN* function input function

*IN* Config switching behavior (dynamically, statically)

Input Mode input configuration (affects the Safety Integrity Level SIL)

GPI Err Time Max. permissible delay time during illegal conditions
Frequency

_

+Preselect
OUTx =L, /OUTx = H, Relay closed
» Time
-Preselect—
Relevant input functions Remark
Selfhold function (function: 1-6) Only if selfhold function is activated
Toggle switching points (function: 13) Only if commutation function is activated

Example:
With Preselect = 1000.0 Hz and Hysteresis = 10 %, Frequencies f =1000 Hz are declared as overspeed.

The overspeed output will be cleared with frequencies f < 900 Hz.
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11.6. Underspeed (Switch Mode = 5)

With parameter setting “Switch Mode” =5, the frequency is monitored for underspeed.
Thefunctionisalwaysactive and considers the direction of rotation. The switching point for
underspeed is always at Frequency = Preselect (no matter if with or without hysteresis).

Relevant Parameters | Remark

Switch Mode XXXX =5

Pulse TimeXXXX statically = 0 or pulse duration in x seconds

Hysteresis XXXX hysteresis

Startup Mode type of start-up delay

Startup Output output assignment for start-up delay

Lock Output lock function

Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)

Delay XXXX Shutter delay

Preselect XXX.L/H switching point

*IN* function input function

*IN* Config switching behavior (dynamically, statically)

Input Mode input configuration (affects the Safety Integrity Level SIL)

GPI Err Time Max. permissible delay time during illegal conditions
Frequency

OUTx =L, /OUTx = H, Relay closed

+Preselect
Time
-Preselect—
Z
Relevant input functions | Remark
Selfhold function (function: 1-6) Only if selfhold function is activated

Toggle switching points (function: 13) | Only if commutation function is activated

Example:
With Preselect = 1000.0 Hz and Hysteresis = 10 %, frequencies f < 1000 Hz are declared as underspeed.
The underspeed output will be cleared with frequencies f > 1100 Hz.
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11.7. Frequency Band (Switch Mode = 6)

With parameter setting “SwitchMode” = 6, the frequency ismonitored within a frequency band.
Thefunctionisalwaysactive. The switching positionsinside the frequency bandare at Preselect

+/- Hysteresis.

Relevant Parameters

Remark

Switch Mode XXXX

=6

Pulse TimeXXXX statically = 0 or pulse duration in x seconds

Hysteresis XXXX +/- range (center)

Startup Mode type of start-up delay

Startup Output output assignment for start-up delay

Lock Output lock function

Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
Delay XXXX Shutter delay

Preselect XXX.L/H center

*IN* function

input function

Z

*IN* Config switching behavior (dynamically, statically)
Input Mode input configuration (affects the Safety Integrity Level SIL)
GPI Err Time Max. permissible delay time during illegal conditions
Frequency
+Hy3t. //////////
+Preselect OUTx =L, /OUTx = H, Relay closed
-Hyst.
Time
-Preselect—

Relevant input functions

| Remark

Selfhold function (function: 1-6)

Only if selfhold function is activated

Toggle switching points (function: 13)

Only if commutation function is activated

Example:

With Preselect = 1000.0 Hz and Hysteresis = 10 %, frequencies f < 900 Hz are declared as underspeed and
frequencies f > 1100 Hz as overspeed.
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11.8. Frequency > 0 Hz (Switch Mode = 7)

Withparametersetting “SwitchMode” =7, the direction of the frequencyismonitored. The function
isalways active. With positive frequencies (f > 0 Hz), the output is set to ON. The output will reset
with negative frequencies (f < 0 Hz) or with standstill (f = 0 Hz) after expiration of the Standstill Time.

Relevant Parameters | Remark
Switch Mode XXXX =7
Pulse TimeXXXX statically = 0 or pulse duration in x seconds
Standstill Time standstill time in seconds
Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
Frequency
1/Wait Time ///
OUTx =L, /OUTx=H
Relay closed
» Time
OUTx =L, /OUTx=H
Relay closed
-1/Wait Time
Relevant input functions Remark
none none
Example:

Thetransition fromanegative toapositive frequency will cause animmediate change of the output state. Only
incase of a transition from a positive frequency to zero, the output will not change before Standstill Time has
elapsed.
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11.9. Frequency < 0 Hz (Switch Mode = 8)

Withparametersetting “SwitchMode” =8, the direction of the frequencyismonitored. The function
isalways active. With negative frequencies (f < 0 Hz), the output is set to ON. The output will reset
with positive frequencies (f > 0 Hz) or with standstill (f = 0 Hz) after expiration of the Standstill Time.

Relevant Parameters | Remark
Switch ModeXXXX =8
Pulse TimeXXXX statically = 0 or pulse duration in x seconds
Standstill Time standstill time in seconds
Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
Frequency
A
1/Wait Time

OUTx =L, /OUTx=H
Relay closed

Standstill Time

» Time

OUTx =L, /OUTx=H
Relay closed

-1/Wait Time

Vikd

Relevant input functions Remark
none none
Example:

Thetransitionfromapositive toanegative frequency will cause animmediate change of the output state. Only
incase of a transition from anegative frequency to zero, the output will not change before Standstill Time has
elapsed.
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11.10. Clock Generation for Pulsed Readback (Switch Mode =9)

With parameter setting “Switch Mode” =9, the output supplies a clock or an inverted clock witha
specific frequency. The Output Mode of the output in use must be set tozero. Clock outputs provide
differentoutput frequencies. Thisfunctionisused tomonitor the readback contacts of anexternal
relay (see EDMfunction).

Relevant Parameters

Remark

Switch Mode XXXX

=9

Output Mode

= 0 for this output (inverse configuration)

INx

OUTXx

DS

g

External Relay
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11.11. STO/SBC/SS1 by Input (Switch Mode = 10)

With parameter setting “Switch Mode” = 10, an STO, SBC or 551 function is assigned to the output.
The functionrequiresan enable input signal which is assigned by the Matrix parameter. Parameter
“Lock Output” canbe usedtoactivatealock function, which canbe acknowledgedbyafurtherinput.
Acknowledgement is only possible with deactivated enable signal. There is no frequency or ramp
monitoring.

Relevant Parameters Remark

Switch Mode XXXX =10

Matrix XXXX use only inputs, but no feedback outputs

MIA-Delay XXXX =0

MAI-Delay XXXX =0

Lock Output for lock function use only range 0-31

Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
*IN* Function Input function

*IN* Config switching behavior (dynamically, statically)

Input Mode input configuration (affects the Safety Integrity Level SIL)
GPI Err Time Max. permissible delay time during illegal conditions

STO/SBC Function: with static high Enable Input and actived Selfhold

Enable L I H | L
Internal Signal MIA ] MAI

Delay Delay

OUTx =L, /OUTx = H, Relay closed Kellis s Nie iy sty B C0E UG

Relevant input functions Remark
Enable (Function: 21) Activates the function
Selfhold function (function: 1-6) Only if selfhold function is activated

Important: Asafety functionwill not be achieved before the DS230 monitor has been combined with
a corresponding actuatorunit.
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1112, STO/SBC Produced by Situation (Switch Mode = 10)

IfanSTOshoulde.g. betriggeredbyoverspeed, asecond feedback output, configured asoverspeed
can be used as enable input (parameter “Matrix XXXX”). One of the two functions requires a lock

function.
Relevant Parameters Remark
Switch Mode XXXX =10
Matrix XXXX feedback output

MIA-Delay XXXX

=0 (can also be set according to need)

MAI-Delay XXXX

=0 (can also be set according to need)

Lock Output for lock function use only range 0-31

Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
*IN* Function input function

*IN* Config switching behavior (dynamically, statically)

Input Mode input configuration (affects the Safety Integrity Level SIL)
GPI Err Time Max. permissible delay time during illegal conditions

Relevant input functions

Remark

Enable (Function: 21)

Activates the function

Selfhold function (function: 1-6)

Only if selfhold function is activated

11.13.  SS1 Produced by Input (Switch Mode = 10)

AnSS1functioncanbeachievedwhentheSTOfunctionisprovidedwithaMIADelay. Afterthis
safe delay time an STO will be triggered. Inthis case a lock function must be activated. In case the
Enablesignalshouldberesetduringthedelayperiod, the output willnot trigger. Thereisno

frequency or ramp monitoring.

Relevant Parameters Remark

Switch Mode XXXX =10

Matrix XXXX use only inputs, but no feedback outputs
MIA-Delay XXXX delay time

MAI-Delay XXXX

= 0 (can also be set according to need)

Lock Output for lock function use only range 0-31

Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
*IN* Function input function

*IN* Config switching behavior (dynamically, statically)

Input Mode input configuration (affects the Safety Integrity Level SIL)
GPI Err Time Max. permissible delay time during illegal conditions

Relevant input functions

Remark

Enable (Function: 21)

Activates the function

Selfhold function (function: 1-6)

Only if selfhold function is activated
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11.14.  SLS Produced by Input (Switch Mode = 11)

With parameter setting “Switch Mode” = 11, an SLS function is assigned to the output. The function is
triggered, independent of the direction of rotation, at overspeed. The function requires an enable input

signal which must be assigned by parameter Matrix.

Selfholdfunctioncanberealized with the parameter“"Lock Output”. The lock functioncanbe
acknowledgedbya furtherinput. Acknowledgement isonly possible with frequencies below
overspeed, or with theenable signal deactivated. Noramp monitoringisavailable.

Relevant Parameters Remark
Switch Mode XXXX =11
Matrix XXXX use only inputs, but no feedback outputs

MIA-Delay XXXX

=0 (can also be set according to need)

MAI-Delay XXXX

=0 (can also be set according to need)

Lock Output Selfhold function, use only range from 0-31
Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
Delay XXXX Shutter delay

Preselect XXX. L/H

switching point

*IN* Function

input function

*IN* Config switching behavior (dynamically, statically)
Input Mode input configuration (affects the Safety Integrity Level SIL)
GPI Err Time Max. permissible delay time during illegal conditions

Acknowledge

Ove

SLS Function: with static high Enable Input and actived Seifhold

rspeed Overspee

+ Preselect : 7/ \
Frequency \
- Preselect

Overspeed

[l 1

Enable

J p =

8 S

Internal Signal

Output

MIA

MAI

OUTx =L, /OUTx = H, Relay closed HeliyeE s, Bell) sty B L1 F VLTI

Relevant input functions

Remark

Enable (Function: 21)

Activates the function

Selfhold function (function: 1-6)

Only if Selfhold function is activated
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1.5, SMS (Switch Mode = 12)

With parameter setting “Switch Mode” = 12, an SMS function is assigned to the output. The function
istriggered, independent of thedirectionof rotation, atoverspeed. Selfhold functioncanberealized
withtheparameter“LockOutput”. Thelockfunctioncanbeacknowledgedbyafurtherinput.
Acknowledgement is only possible with frequencies below overspeed. No ramp monitoring is
available.

Relevant Parameters Remark

Switch Mode XXXX =12

Lock Output Selfhold function, use only range from 0-31

Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
Delay XXXX Shutter delay

Preselect XXX. L/H switching point

*IN* Function input function

*IN* Config switching behavior (dynamically, statically)

Input Mode input configuration (affects the Safety Integrity Level SIL)
GPI Err Time Max. permissible delay time during illegal conditions

SMS Function: with static high Enable Input and actived Selfhold

Overspeed Overspeed

+ Preselect

Frequency

- Preselect

Overspeed

Acknowledge

OUTx =L, /JOUTx = H, Relay closed RelVip 3l Aol ) pall B8 S EIRGT Y]

Relevant input functions Remark
Selfhold function (function: 1-6) Only if selfhold function is activated
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11.16. SDI Produced by Input (f > 0 Hz), (Switch Mode = 13)

With parameter setting “Switch Mode” =13, an SDI function is assigned to the output. The function s
triggered with positive frequency. Selfhold function can be realized with the parameter "Lock Output”.
Thelock function can be acknowledged by a furtherinput. An Acknowledgement is only possible with
frequencies lower than or equal to 0 Hz (f <0 Hz) or with the Enable signal deactivated. The SDI
function refers to evaluation of frequency, but not of the position.

Relevant Parameters Remark

Switch Mode XXXX =13

Wait Time reset time

Matrix XXXX use only inputs, but no feedback outputs

MIA-Delay XXXX

=0 (can also be set according to need)

MAI-Delay XXXX

=0 (can also be set according to need)

Lock Output Selfhold function, use only range from 0-31

Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
*IN* Function input function

*IN* Config switching behavior (dynamically, statically)

Input Mode input configuration (affects the Safety Integrity Level SIL)
GPI Err Time Max. permissible delay time during illegal conditions

SDI Function: with static high

f>

B/ —— e A -

+ Wait Time

Frequency

- Wait Time

Enable Input and actived Selfhold

0 f>0 f>0

Acknowledge

Enable =

Internal Signal 4
MIA

Output

|

MAI

OUTx =L, /OUTx = H, Relay closed HelVip &8, Arlell)p eyl B ;1R TETTY

Relevant input functions

Remark

Enable (Function: 21)

Activates the function

Selfhold function (function: 1-6)

Only if selfhold function is activated
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11.17.SDI Produced by Input (f < 0 Hz) (Switch Mode = 14)

With parameter setting “Switch Mode” = 14, an SDI function is assigned to the output. The function is
triggered with negative frequency. Selfhold function can be realized with the parameter "Lock Qutput”.
Thelock function can be acknowledged by a furtherinput. An Acknowledgement is only possible with
frequencies higher thanorequaltoOHz (f=0Hz), or withthe Enable signal deactivated. The SDI
function refers to evaluation of frequency, but not of the position.

Relevant Parameters Remark

Switch Mode XXXX =14

Wait Time reset time

Matrix XXXX use only inputs, but no feedback outputs

MIA-Delay XXXX =0 (can also be set according to need)

MAI-Delay XXXX =0 (can also be set according to need)

Lock Output Selfhold function, use only range from 0-31

Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
*IN* Function input function

*IN* Config switching behavior (dynamically, statically)

Input Mode input configuration (affects the Safety Integrity Level SIL)
GPI Err Time Max. permissible delay time during illegal conditions

SDI Function: with static high Enable Input and actived Selfhold

+ Wait Time
Frequency

- Wait Time

Acknowledge

Enable | I

Internal Signal 1 ]

MIA MAI

OUTx =L, /OUTx = H, Relay closed Reltapaa, Mo f)p el B E1E TG

Relevant input functions Remark
Enable (Function: 21) Activates the function
unlock lock function (function: 1-6) | Only if selfhold function is activated
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11.18. SSM via Input (Switch Mode = 15)

With parameter setting “Switch Mode” = 15, an SSM function is assigned to the output. The function
istriggeredbyunderspeed, independent of thedirectionof rotation. Thefunctionrequiresanenable
input signal which must be assigned by parameter Matrix.

A lock function can be set separately, which can be acknowledged by a further input.
Acknowledgementisonly possible with frequencies higher than underspeed, or with the enable signal
deactivated.

Relevant Parameters Remark

Switch Mode XXXX =15

Matrix XXXX use only inputs, but no feedback outputs

MIA-Delay XXXX =0 (can also be set according to need)

MAI-Delay XXXX =0 (can also be set according to need)

Lock Output for lock function use only range 0-31

Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
Delay XXXX Shutter delay

Preselect XXX. L/H switching point

*IN* Function input function

*IN* Config switching behavior (dynamically, statically)

Input Mode input configuration (affects the Safety Integrity Level SIL)
GPI Err Time Max. permissible delay time during illegal conditions

SSM Function:  with static high Enable Input and actived Selfhold

+ Preselect Underspeed Underspeéd
Frequency
- Preselect
Acknowledge ﬂ ﬂ
Enable l
Internal Signal I

MIA MAI

OUTx =L, /OUTx = H, Relay closed Jeliap i, Wile]ly s &l M - I FAVE YT

Relevant input functions Remark
Enable (Function: 21) Activates the function
Selfhold function (function: 1-6) Only if selfhold function is activated
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11.19.  SSM via Input (Switch Mode = 16)

With parameter setting “Switch Mode” = 16, an SSM function is assigned to the output. The function
istriggeredwhenthefrequency leaves the frequencyband, independent of thedirectionof rotation.
The function requires an enable input signal which must be assigned by parameter Matrix. A lock
functioncanbeset separately, which can be acknowledged by a furtherinput. Acknowledgement is
only possible with frequencies inside the frequency band, or with the enable signal deactivated.

Relevant Parameters Remark

Switch Mode XXXX =16

Hysteresis XXXX +/- range (center)

Matrix XXXX use only inputs, but no feedback outputs

MIA-Delay XXXX

=0 (can also be set according to need)

MAI-Delay XXXX

= 0 (can also be set according to need)

Lock Output for lock function use only range 0-31

Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
Delay XXXX Shutter delay

Preselect XXX. L/H center

*IN* Function

input function

*IN* Config switching behavior (dynamically, statically)
Input Mode input configuration (affects the Safety Integrity Level SIL)
GPI Err Time Max. permissible delay time during illegal conditions

SSM Function:

with static high Enable Input and actived Selfhold

Output

Dverspeed

+ Preselect

Frequency

- Preselect 7

Underspeed Underspeed
Acknowledge n H
Enable I | S
Internal Signal | | S S
MIA MAI

OUTx =L, /OUTx = H, Relay closed Jeltag a8  Mle]ly el 88 L E LT

Relevant input functions

Remark

Enable (Function: 21)

Activates the function

Selfhold function (function: 1-6)

Only if selfhold function is activated
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11.20. SOS/SLI/SS2 via Input (Switch Mode = 17)

With parameter setting “Switch Mode” = 17, an SOS/SLI/SS2 function is assigned to the output.
Thisfunctionwill be triggeredby overspeedor by positionerror, withnoregard of the direction of
rotation. An enable input signal is required, which can be assigned by the Matrix parameter.
Selfhold function can be switched on. The lock function can be acknowledged by a further input.
Acknowledgement isonly possible with frequencies lower than overspeed, or with the enable signal
deactivated. By switching the enablesignal frominactive toactive, the current positionis adopted
forerror evaluation. SLI and SOS are different with regard to the level of the switching points only.
While SLI corresponds to a monitored Jog operation, SOS provides standstill monitoring. A position
errorcanbeacknowledgedonlybydisablingthe Enablesignal. AnySOSfunctionwithMIADelay
unequal to zero will turn to an SS2 function.

Relevant Parameters Remark

Switch Mode XXXX =17

Matrix XXXX use only inputs, but no feedback outputs

MIA-Delay XXXX = 0 (can also be set according to need, 552)

MAI-Delay XXXX = 0 (can also be set according to need)

Lock Output Selfhold function, use only range from 0-31

Output Mode homogenous or inverse (affects the Safety Integrity Level SIL)
Delay XXXX Shutter delay

Preselect XXX. D switching point for position

Preselect XXX. L/H switching point for overspeed

*IN* Function input function

*IN* Config switching behavior (dynamically, statically)

Input Mode input configuration (affects the Safety Integrity Level SIL)
GPI Err Time Max. permissible delay time during illegal conditions

SOS Function: with static high Enable Input and actived Selfhold

+ Preselect.H/L 7 S~

Frequency r >~ - e N S (= O HZz
- Preselect. H/L ‘ \ 4

+ Preselect.D
Position —— = POS=0
- Preselect.D ———

Acknowledge - ”

Enable J =t

Internal Signal —

ALA MAI
VILA
Ou‘pUt - -

OUTx = L, /JOUTx = H, Relay closed OUTx = H, /OUTx = L, Relay open

Relevant input functions Remark
Enable (Function: 21) Activates the function
Selfhold function (function: 1-6) Only if selfhold function is activated
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11.21,  Standstill via Input (Switch Mode = 18)

With parameter setting “Switch Mode” =18, a standstill function is assigned to the output. The
functionistriggeredatstandstill. Thefunctionrequiresanenableinputsignalwhichcanbe
assigned by parameter Matrix. There is no lock functionimplemented. By switching the enable
signalfrominactivetoactive, the current positionwill beadoptedforerrorevaluation. The output
isset after Standstill Time has elapsed. In case of a position error, or with a frequency unequal to
zero, theoutputwillreset. Positionerrorscanbeclearedonly by deactivation of the Enablesignal.

Relevant Parameters Remark

Switch Mode XXXX =18

Wait Time reset time

Matrix XXXX use only inputs, but no feedback outputs

MIA-Delay XXXX

= 0 (can also be set according to need)

MAI-Delay XXXX

= 0 (can also be set according to need)

Output Mode

homogenous or inverse (affects the Safety Integrity Level SIL)

Preselect XXX. D

switching point for position

Standstill Time

time (sec.)

*IN* Function

input function

*IN* Config switching behavior (dynamically, statically)
Input Mode input configuration (affects the Safety Integrity Level SIL)
GPI Err Time Max. permissible delay time during illegal conditions

Standstill Monitor: with static high Enable Input

f>C
e —

J
+ Wait Time , =
RS L \ e e
N
f

- Wait Time

<0

+ Preselect.D

Position
- Preselect.D
Standstill Standstill
Time ﬁ Time
Acknowledge |
Enable J i S
I |

Internal Signal
MIA

I B

OUTx =L, /OUTx = H, Relay closed feltas: Blellss 8 B = FIET. T

Relevant input functions Remark

Enable (Function: 21) Activates the function
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11.22. Reserved (Switch Mode = 19)

This Switch Mode is reseved for factory tests.

11.23 No Standstill (Switch Mode = 20)

If the parameter ,,Switch Mode“ is set to 20, the functionality corresponds to the inverted Switch
Mode=3. Thefunctionisalwaysactiveasinthe SwitchMode=3, buttheoutputcanonlybesetup
statically.

With this function, therelay output isinvertedly controlled to the Switch Mode=3, therelayis closed
atstandstill and opened for frequencies different tozero. The Standstill Time defines a delay before
standstill is detected.

Relevant Parameters | Remark

Switch Mode XXXX =20

Pulse TimeXXXX Only statically = 0

Standstill Time Standstill time in x seconds

Output Mode homogenous or inverse output configuration (affects the Safety Integrity Level
SIL)

Relevant Input function Remark

no no

12.24 Ramp monitoring (Switch Mode = 21)

With parameter setting “Switch Mode” =21, aramp monitoring function is assigned to the output.
Therequirement forrampmonitoringisthat thebrakingbehaviorfollowsalinearfunctionof
frequency and time. During the transition from inactive to active enable flank, the current frequency
iscachedinthedeviceandtheexpectedfrequencycanbedeterminedbythepre-programmedramp
parameter "Presel XXXX .F". If the current frequency deviates so that the precalculated window
"Presel. XXXX.H/L "isleft, theoutputisset. Anenableinputsignalisrequiredforthefunction,
whichisassigned by the parameter "MatrixXXXX“". Alock functioncanbeattributed. Thelock
function canbe acknowledged by afurtherinput. Aconfirmationisonly possible if the enable signal
is disabled.
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Continuation,,rampmonitoring (SwitchMode=21)*:

Relevant Parameters

Remark

Switch Mode XXXX

= 21

Matrix XXXX

use only inputs, but no feedback outputs

MIA-Delay XXXX

= 0 (can also be set according to need)

MAI-Delay XXXX

= 0 (can also be set according to need)

Lock Output Selfhold function, use only range 0-31
Output Mode homogenous or inverse output configuration (affects the Safety Integrity Level SIL/PL)
Delay XXXX shutter release delay

Preselect XXXX.H/L

+/-range from the cached center point

Preselect XXXX.F

Entering the brake ramp

*IN* Function

configuration of the control inputs (affects the safety level SIL/PL)

*IN* Config function of the control input
Input Mode switching behaviour (single-channel, two-channel, inverse, homogeneous, dynamic,
static)
GPI Err Time max. permissible delay time during illegal conditions
SSM Function: with static high Enable Input and activated Selfhold
Freguency

N

+ Preselect XXX H/L

Acknowledge

Enable

f=0
- Preselect XXX H/L
1
J B | I
| g

Internal Signal

Remark

Relevant Input function

Enable, e.g. Parameter ,,IN1 Function® = 21

Activates the function

Clearlockfunction, e.g. parameter,,IN2Function“=1...6

Only when lock function is active
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Continuation,,rampmonitoring (SwitchMode=21)*:

The window is determined by the "Presel XXXX.H/L " and is entered directly in 0.00 Hz values. An
inputof 100.00Hzgeneratesawindow of +/-100.00Hz by the calculated frequency. The parameter
"Presel XXXX.F "indicates the braking ramp.

If lock functionhas been activated, the Delay parameter must alsobe activated. It must be set at
least to the smallest value of 2ms.

Example:
If abraking rampis triggered from0.01 Hz/msat 1353 Hz, the time to 0 Hz isreached: 1353 Hz/(0.01

Hz/ms) = 135.3 s = 2min 15,3s
Todeterminetheramp, thedriveshouldbebrakedate.g. 1kHzandthetimedurationmeasured. The
parameter value follows by calculation.

12.15 Ramp monitoring (Switch Mode = 22)

With parameter setting “Switch Mode” =22, aramp monitoring function is assigned to the output.
Therequirementforrampmonitoringisthat the brakingbehaviorfollowsalinearfunctionof
frequency and time. During the transition from inactive to active enable flank, the current frequency
iscachedinthedeviceandtheexpectedfrequencycanbedeterminedbythepre-programmedramp
parameter "Presel. XXXX.F". In contrast to switch mode =21, only one monitoring of the ramp is
carried out.

If the current frequencyisgreater, sothat the precalculated window "Presel. XXXX.H/L"is left, the
outputisset. If the current frequencyissmaller, sothat the calculated windowis left, the output is

not set. Anenable input signal is required for the function, which is assigned by the parameter
"MatrixXXXX". Alock functioncanbeattributed. Thelock functioncanbeacknowledgedbya
further input. A confirmation is only possible if the enable signal is disabled.

Relevant Parameters

Remark

Switch Mode XXXX

=22

Matrix XXXX

use only inputs, but no feedback outputs

MIA-Delay XXXX

=0 (can also be set according to need)

MAI-Delay XXXX

=0 (can also be set according to need)

Lock Output for lock function use only range 0-31
Output Mode homogenous or inverse output configuration (affects the Safety Integrity Level SIL/PL)
Delay XXXX shutter release delay

Preselect XXXX.H/L

+/-range from the cached center point

Preselect XXXX.F

Entering the brake ramp

*IN* Function

configuration of the control inputs (affects the safety level SIL/PL)

*IN* Config function of the control input

Input Mode switching behaviour (single-channel, two-channel, inverse, homogeneous, dynamic,
static)

GPI Err Time max. permissible delay time during illegal conditions
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Continuation,,rampmonitoring (SwitchMode=22)*:

SSM Function: with static high Enable Input and activated Selfhold

Frequency

+ Preselect XXX H/L
f=0

Acknowledge

Enable

Internal Signal

Relevant Input function Remark
Enable, e.g. Parameter ,,IN1 Function® = 21 Activates the function
Selfhold function, e.g. parameter ,,IN2 Function“ = 1 ...6| Only when selfhold function is active

The window is determined by the "Presel. XXXX.H/L "andis entered directly in 0.00 Hz values. An
input of 100.00 Hz generates arange of + 100.00 Hz by the calculated frequency. The parameter
"Presel. XXXX.F F" indicates the braking ramp.

If lock functionhas been activated, the Delay parameter must alsobe activated. It must be set at
least to the smallest value of 2ms.

Example:
If abrakingrampis triggered from0.01 Hz/msat 1353 Hz, the time toOHzis reached: 1353 Hz/(0.01

Hz/ms) = 135.3 s =2min 15,3s
Todeterminetheramp, thedriveshouldbebrakedate.g. 1kHzandthetimedurationmeasured. The
parameter value follows by calculation.
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12,
11,

Response times

Response Time of the Relay Output

Hardware delay of the relay itself: 50 ms (max.)

With normal monitoring of overspeed, underspeed or frequency band:
(with frequency band please choose the lower frequency, since this produces more delay)

2 x Sampling Time + 25 ms

for frequencies > 1 / Sampling Time

e.g. f = 10 kHz, Sampling Time = 1 ms

10 kHz > 1 kHz -> delay = 27 ms

2 x 1/frequency + 25 ms

for frequencies < 1 / Sampling Time

e.g.. f =100 Hz, Sampling Time = 1 ms

100 Hz < 1 kHz -> delay = 45 ms

With normal monitoring of standstill:

2 xWait Time + Standstill Time +25ms

for frequency =0

e.g. Standstill Time =0ms, Wait Time =100ms

delay = 225ms

These response times are based on a step function.

Forthistimes, the parameter “Filter” isnotregarded. IfFilterisactivated, Sampling Timeor
1/frequency has to be multiplied by the factor x 5. (5= a final value about 100% is reached,
3=afinal value about 95% is reached).

Withasystemerror (critical internal error) theresponse timewill be

85ms +25ms =110 ms (valid for versions 3B or higher)

12.1.

Response Time of the Analog Output

Hardware delay of the analog output itself: 1 ms

With normal monitoring of overspeed, underspeed or frequency band:
(with frequency band please choose the lower frequency, since this produces more delay)

2xSampling Time +1ms
e.g.f=10kHz, Sampling Time=1ms

for frequencies > 1/ Sampling Time
10 kHz > 1 kHz -> delay =3 ms

2x1/frequency+1ms
e.g.f=100Hz, Sampling Time=1ms

for frequencies < 1/ Sampling Time
100Hz < 1 kHz -> delay =21 ms

With normal monitoring of standstill:

2 xWait Time + Standstill Time + 1 ms
e.g. Standstill Time=0, WaitTime=100ms

for frequency =0
delay = 201 ms

These response times are based on a step function.

Forthistimes, the parameter “Filter” isnotregarded. If Filterisactivated, Sampling Timeor
1/frequency has to be multiplied by the factor x 5. (5 = a final value about 100% is reached,
3= afinal value about 95% is reached).

With a system error (critical internal error) the response time will be

85 ms + 1 ms =86 ms (valid for versions 3B or higher)
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12.3.  Response Time of the Digital Outputs
Hardware delay of the digital output itself: 1 ms

With normal monitoring of overspeed, underspeed or frequency band:
(with frequency band please choose the lower frequency, since this produces more delay)

2 x Sampling Time + 1 ms for frequencies > 1 / Sampling Time
e.g. f = 10 kHz, Sampling Time = 1 ms 10 kHz > 1 kHz -> delay = 3 ms
2 x 1/frequency + 1 ms for frequencies < 1 / Sampling Time
e.g. f = 100 Hz, Sampling Time = 1 ms 100Hz < 1 kHz -> delay = 21 ms

With normal monitoring of standstill:

2xWait Time + Standstill Time + 1 ms for frequency =0

e.g.Standstill Time=0, Wait Time=100ms delay = 201 ms

These response times are based on a step function.

For this times, the parameter “Filter” is not regarded. If Filter is abled, Sampling Time or
1/frequency has to multiplied by the factor x 5. (5 =a final value about 100% is reached, 3=a
final value about 95% is reached).

Withasystemerror (criticalinternalerror) theresponse timewill be

85ms +1ms =86 ms (valid for versions 3B or higher)

124, Response Time of the Splitter Output:

Hardware delay of the splitter output itself: 1 ms

These response times are based on a step function.
Withasystemerror (criticalinternalerror) theresponse timewill be
85 ms + 1 ms =86 ms (valid for versions 3B or higher)
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12.5.  Response Time of the Frequency Error Evaluation

Response time with a sudden frequency drop:
Time calculationsinthe subsequent tables assume the following settings:
Sampling Time = 10 ms, Wait Time = 100 ms

Valid for versions 3B or higher:
Use Sampling Time for the calculation when f > 1/Sampling Time
Use reciprocal frequency 1/f when f < 1/Sampling Time

Inaddition to the delay times shown in the tables below, please add also the hardware delay
time of the corresponding output
(relay =25 ms, analog output = 1 ms, digital output = 1 ms). The parameter Filter is excluded.
*) Calculated values for response times assume that “Sampling Time” would be greater than
the reciprocal frequency1/f.
Div. Filter = 10
With ,,Div. %-Value“ = 10: 11 x (Sampling Time or (1/f)) + 1x Wait Time -> delay = 210 ms*)
With ,,Div. %-Value“ = 20: 21 x (Sampling Time or (1/f)) + 1x Wait Time -> delay = 310 ms*)
With ,,Div. %-Value“ = 30: 31 x (Sampling Time or (1/f)) + 1x Wait Time -> delay = 410 ms*)
With ,,Div. %-Value“ = 40: 41 x (Sampling Time or (1/f)) + 1x Wait Time -> delay = 510 ms*)
Div. Filter =5
With ,,Div. %-Value“ = 10: 5 x (Sampling Time or (1/f)) + 1x Wait Time -> delay = 150 ms*)
With ,,Div. %-Value“ = 20: 10 x (Sampling Time or (1/f)) + 1x Wait Time -> delay = 200 ms*)
With ,,Div. %-Value* = 30: 15 x (Sampling Time or (1/f)) + 1x Wait Time -> delay = 250 ms*)
With ,,Div. %-Value* = 40: 21 x (Sampling Time or (1/f)) + 1x Wait Time -> delay = 310 ms*)
Div. Filter = 3
With ,,Div. %-Value“ = 10: 1 x (Sampling Time or (1/f)) + 1x Wait Time -> delay 110 ms¥)
With ,,Div. %-Value“ = 20: 2 x (Sampling Time or (1/f)) + 1x Wait Time -> delay 120 ms*)
With ,,Div. %-Value“ = 30: 3 x (Sampling Time or (1/f)) + 1x Wait Time -> delay 130 ms¥)
With ,,Div. %-Value“ = 40: 5 x (Sampling Time or (1/f)) + 1x Wait Time -> delay 150 ms*)
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Filtering effect with a frequency drop of 10 %

Div. Filter=3andDiv.

%-Value=10:

tripping after 9 x (Sampling Time or 1/f)

Div. Filter=5andDiv.

%-Value=10:

tripping after 10 x (Sampling Time or 1/f)

Div.Filter=10andDiv. %-Value=10:

tripping after 10 x (Sampling Time or 1/f)

Filtering effect with a frequency drop of 20 %

Div. Filter=3andDiv.

%-Value=20:

tripping after 13 x (Sampling Time or 1/f)

Div. Filter=3andDiv.

%-Value=10:

tripping after 4 x (Sampling Time or 1/f)

Div. Filter=5andDiv.

%-Value=20:

tripping after 20 x (Sampling Time or 1/f

Div. Filter=5andDiv.

%-Value=10:

tripping after 10 x (Sampling Time or 1/f

Div. Filter=10andDiv. %-Value=20:

Div.Filter=10andDiv. %-Value=10:

)
)
tripping after 20 x (Sampling Time or 1/f)
tripping after 10 x (Sampling Time or 1/f)

Filtering effect with a frequency drop of 30 %

Div. Filter=3andDiv.

%-Value=30:

tripping after 16 x (Sampling Time or 1/f)

Div. Filter=3andDiv.

%-Value=20:

tripping after 7 x (Sampling Time or 1/f)

Div. Filter=3andDiv.

%-Value=10:

tripping after 3 x (Sampling Time or 1/f)

Div. Filter=5andDiv.

%-Value=30:

tripping after 30 x (Sampling Time or 1/f

Div. Filter=5andDiv.

%-Value=20:

tripping after 20 x (Sampling Time or 1/f

Div. Filter=5andDiv.

%-Value=10:

tripping after 10 x (Sampling Time or 1/f

Div.Filter=10andDiv. %-Value=30:

tripping after 30 x (Sampling Time or 1/f

Div.Filter=10andDiv. %-Value=20:

tripping after 20 x (Sampling Time or 1/f

Div.Filter=10andDiv. %-Value=10:

~ |~ |~ I~ [~ |~

tripping after 10 x (Sampling Time or 1/f

Filtering effect at a frequency drop of 40 %

Div. Filter=3andDiv.

%-Value=40:

tripping after 18 x (Sampling Time or 1/f)

Div. Filter=3andDiv.

%-Value =30:

tripping after 9 x (Sampling Time or 1/f)

Div. Filter=3andDiv.

%-Value=20:

tripping after 5 x (Sampling Time or 1/f)

Div. Filter=3andDiv.

%-Value=10:

tripping after 2 x (Sampling Time or 1/f)

Div. Filter=5andDiv.

%-Value =40:

tripping after 36 x (Sampling Time or 1/f)

Div. Filter=5andDiv.

%-Value=30:

tripping after 26 x (Sampling Time or 1/f)

Div. Filter=5andDiv.

%-Value=20:

tripping after 16 x (Sampling Time or 1/f)

Div. Filter=5andDiv.

%-Value=10:

tripping after 6 x (Sampling Time or 1/f)

Div. Filter=10andDiv. %-Value=40:

tripping after 40 x (Sampling Time or 1/f

Div.Filter=10andDiv. %-Value=30:

tripping after 30 x (Sampling Time or 1/f

Div.Filter=10andDiv. %-Value=20:

Div.Filter=10andDiv. %-Value=10:

)
)
tripping after 20 x (Sampling Time or 1/f)
tripping after 10 x (Sampling Time or 1/f)
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13, Connection of thelnputs

Therearedifferentwaystoconnect theinputs. The DS2xxmonitorsoffer HTLinputswithSIL3
capability, provided that their configuration is set to two-pole-inverse operation. The finally resulting
Safety Integration Level (SIL) howeveralso depends on the remote circuit and on the configuration.

Relevant Parameters | Remark

xINx Config Input characteristics (bipolar, unipolar, clocked)

Input Mode Configuration of inputs (individual input, signal pair, mixed)
Switch ModeXXXX =9, when an output is used for clock generation with clocked input
Output Mode Clock output must be set to “inverse”

GPI Err Time Max. permissible delay time during illegal conditions

e Unipolar, un-clocked inputs provide SIL =1 only
e Unipolar, clockedinputscanreach SIL =1 -2
e Bipolar, un-clocked inputs canreachSIL=2-3

Whereyou utilize clockedinputs, for the clock generation you should use OUT1, OUT2
and OUT3 first, and lastly OUT4. The clock outputs are different regarding the output
frequency, and OUT1 is able to emit the highest frequency.

Both output tracks can be used due to the 180° phase displacement (please observe
parameter ,,Output Mode“)

13.1. Connection of Unipolar, Un-Clocked Inputs

Unipolar, un-clockedinputsare connectedas shownbelow. Alternatively achange-overcontactcan
beused, togglingbetween GNDand +24V. Unipolar, un-clocked inputs provide Safety Integrity Level
(SIL) =1. Parameter “xINx Config” must be set to a value between 8 and 11. Parameter

“Input Mode” must be set to 1 or 2. No errors can be detected, so there is no influence on the
response time.

+24V

DS2XX

CONTROL INPUT
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13.2. Connection of Unipolar, Clocked Inputs

Unipolar, clockedinputs are connected as shown below. This type of input reaches a Safety Integrity
Level (SIL) =1 - 2. Parameter “xINx Config” must be set to a value between 20 and 35. Parameter
“Input Mode” must be set to 1 or 2. For clock generation, one of the outputs must be available. In
case of incorrect or missing clock signal, the tripping function (static high/low) must be chosenina
way that nosafety risk can come up (line interruption and switching failure cannot be detected). In
caseoferror,aRuntimeReadbackDigital OutputErrorwillresultandtheresponsetimewillbe
approx. 20 ms.

LTI
DS2XX
CONTROL INPUT CONTROL OUT
Juuuy
DS2XX
CONTROL INPUT CONTROL OUT

h 4

Impacts to the final Safety Integrity Level (SIL):

Separate areas for cable leads of switch cables

Forcibly guided and redundant series contacts

Protected switch terminals to avoid short circuits and shunt faults
MTTFd specification if the switch
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13.3.  Connection of Bipolar, Un-Clocked Inputs

Bipolar, un-clocked inputs can be connected as shown below. This type of input reaches a
Safety Integrity Level (SIL) =2 - 3. (homogenous =2 - 3, inverse = 3). Parameter “xINx Config” must
be set to avalue between0and 7. Parameter “Input Mode” must be set toOor 1. In case of error, a
Runtime GPIError will result and the response time will be approx. 20ms. Parameter GPIErr Time
defines the max. permissible delay time duringillegal conditons (1 equals approx. 1 ms).

+24V

DS2XX

___x__‘r

CONTROL INPUT

+24V +24V

DS2XX

CONTROL INPUT

Impacts to the final Safety Integrity Level (SIL):

Separate areas for cable leads of switch cables

Forcibly guided and redundant series contacts

Protected switch terminals to avoid short circuits and shunt faults
MTTFd specification if the switch
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14, Connection ofthe Outputs

There are different ways to connect the outputs. The DS2xx monitors offers HTL outputs with SIL3
capability, provided that their configuration is set to two-pole-inverse operation. The finally resulting
Safety Integration Level (SIL) also dependsontheremote circuit and on the configuration.

Relevant Parameters | Remarks
Output Mode Output configuration (homogenous / inverse)

e Unipolar outputs provide SIL =1
e Bipolar homogenous outputs canreachSIL=2-3
e Bipolar inverse outputs can reach SIL = 3

15, EDM Function

The EDMfunction (External Device Monitoring) provides special surveillance of faulty operation of
remoterelayorcontactorsby meansof aseparate feedbackcircuit. Forfeedbackaclocked output
signalis used, whichis lead back to an input by a positively driven relay contact. This means that
the DS2xxmonitorhastoallocate one output todrive therelay coil, another output togenerate the
clock signal, and an input for reading back of the clock signal.

Parameter *IN* Function appoints the output to be used for control of the relay. Possible settings are
from17-20and22. Parameter *IN*Configappoints the output tobe usedfor clock generation.
Possible settings are from 12 to 19.

Thefinallyresulting Safety Integration Level (SIL) alsodependson the remotecircuitandonthe
configuration. Incase of error, aRuntime External RB Error signal will be produced.

Relevant Parameters | Remarks

Read Back OUT Possible inversion of the relay control

Switch Mode Output to control the relay coil (setting: ,,inverse®)

Switch Mode Clock output (setting: ,inverse®)

*IN* Function Specification of the relay feedback

*IN* Config Specification of the clock feedback

Input Mode Configuration of the read-back input (single input for read-back)

Read Back Delay Delay time to ensure that the relay has quite certainly energized
(common parameter valid for all relays in use)
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15.1. EDM:

1Relay, 1 Qutput, 1 Input (NO)

DS230 Forcibly guided relay

ouT2 )

JOUT1

GND

IN2 (

Aux. contact

(NO, normally open) Main contact

IN2 = IN3 (previous assignment)

Parameter

Setting | Description

Switch Mode

ouT1t |0 OUT1 to detect overspeed

Switch Mode OUT2 | 9 OUT2 to generate clock signal
Read Back OUT 1 Inversion (connection to /OUT1 via NO contact)
IN2 Function 17 Adaption toOUT1 (overspeed)

IN2 Config 14 Adaption to clock output OUT2 [X10/4]
Input Mode 2 4 single inputs for free use
Read Back Delay 0,050 | Delay 50 ms to obviate contact bouncing
Output Mode 0 Inverse configuration

Function:

With normal operation speed the inverted output /OUT1 isin HIGH state and the relay is
energized. Theforciblyguidedaux. contact thereforeisclosedandtheclocksignalis
conductedtotheinput. Uponoverspeedoutput /OUT1 will descend to LOW and the remote
relay will drop.

Errorsin the clock circuit canonly be detected while therelay is energized. Under error
condition the DS2xx monitor will set all digital outputstoLOW, i.e. the remoterelay will be
de-energized, which will signal “overspeed”. With errors occurring under normal operating
speed, the unit will take an error state which signals “overspeed” again (Safety Integrity
Level =1).

The main contacts can be used as opener or closer depending on the application.
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15.2. EDM: 1 Relay, 1 Output, 1 Input (NC)

Forcibly guided relay

DS230
SMERL FET
ouUT2 )
/OUT1
GND
IN2 %

Aux. contact

(NC, normally closed) Main contact
IN2 = IN3 (previous assignment)
Parameter Setting | Description
Switch Mode OUT1 |0 OUT1 to detect overspeed
Switch Mode OUT2 |9 OUT?2 to generate clock signal
Read Back OUT 0 No inversion (connection to /OUT1 via NC contact)
IN2 Function 17 Adaption toOUT1 (overspeed)
IN2 Config 14 Adaption to clock output OUT2 [X10/4]
Input Mode 2 4 single inputs for free use
Read Back Delay 0,050 | Delay 50 ms to obviate contact bouncing
Output Mode 0 Inverse configuration

Function:

With normal operation speed the inverted output /OUT1isin HIGH state and the relay is
energized. Theforcibly guided aux. contact thereforeisopenandthe clock signalis
disconnected fromtothe input. Uponoverspeed output /OUT1 will descend toLOW and the
remote relay willdrop.

Errorsinthe clock circuit canonly be detected while the relay is de-energized. Under error
condition the DS2xx monitor will set all digital outputs to LOW, i.e. the remote relay will be
de-energized, whichwillsignal “overspeed”. Witherrorsoccurringunderoverspeed
conditions, theunit will take anerrorstate which signals “overspeed” again (Safety Integrity
Level =1).

The main contacts can be used as opener or closer depending on the application.
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15.3. EDM:

2 Relays, 1 Output, 1 Input (NC, NO)

Forcibly guided relay
Main contact

_rmnn
DS$230 QU2
ouT1 1
4
foutt i
GND
GND
IN2
Aux. contacts
IN2=IN3 (previous assignment) 2 x NC in senes
2 x NO in series
Parameter Setting | Description

Switch Mode

ouT1t |0 OUT1 to detect overspeed

Switch Mode

out2 |9 OUT2 to generate clock signal

Read Back OUT 1 Inversion

IN2 Function

17 Adaption toOUT1 (overspeed)

IN2 Config 14 Adaption to clock output OUT2 [X10/4]
Input Mode 2 4 single inputs for free use
Read Back Delay 0,050 | Delay 50 ms to obviate contact bouncing
Output Mode 0 Inverse configuration

Function:

With normal operation speed, output /OUT1 is in HIGH state and output OUT1 is in LOW
state. With overspeed, output /OUT1 isin LOW state and output OUT1 is in HIGH state.
Therefore, atanytimeone of therelays isenergized while the otheroneis de-energized.

Theclockloopisclosedwithnormal speed andinterrupted with overspeed.

The GND lines of the two relays must be independent one from each other.

Errorsinthe clock circuit canonly be detected with the clock loop closed. In case of errors the
DS2xx monitor will set all digital outputs to LOW, i.e. both relays will drop and overspeed will
beindicated. Incaseof errorsintheclock loop duringoverspeed, anerrorsignal willbe
produced and overspeed will be indicated. (Safety Integrity Level =2).

Themain contacts can be used as opener or closer depending on the application.
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15.4. EDM: 2 Relays, 2 Outputs, 1 Input (NC, NO)

Forcibly guided relays Main contacts

Y L i
DS230 ouT1 - -
/OUT2 1 ‘l
L W W .
v\ \ O\
/OUT3 1
GND
GND
IN2 - —
Aux. contacts

2 x NC in series

IN2 = IN3 (previous assignment) 2 x NO in series

Parameter Setting | Description
Switch Mode OUT1 |9 OUT1 to generate clock signal
Switch Mode OUT2 |0 OUT?2 to signal overspeed
Switch Mode OUT3 | 0 OUT3 to detect overspeed
Read Back OUT 0/6 Inversion yes or no, depending on type of aux. contact
IN2 Function 18/19 | Adaption to OUT2 or OUT3 (overspeed)
IN2 Config 12 Adaption to clock output OUT1 [X10/4]
Input Mode 2 4 single inputs for free use
Read Back Delay 0,050 | Delay 50 ms to obviate contact bouncing
Output Mode 0 Inverse operation

Function:

Thisapplicationusestwoindependent outputs /OUT2and /OUT3 withfullyidentical
configuration concerning their switchingcharacteristics. The basic functionissimilartothe
application with onerelay. The auxiliary contacts of both relays are connected in series to
conduct the clock signal toaninput. Parameter IN2 Function canbeset to 18 or 19, since the
switching behavior of both outputs must be identical. The GND lines of the two relays must
be independent one from each other (Safety Integrity Level = 2).

The main contacts can be used as opener or closer depending on the application.
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15.5. EDM: 2 Relays, 2 Outputs, 2 Inputs (NC)

Forcibly guided relays

AL Main contacts
3250 (0P SN I I I
ouUT1
/OUT2 1
/OUT3 1
TN\ A\
\ N\ O\
GND
GND
IN2
/IN2
Aux. contacts

IN2 = IN3 (previous assignment)
/IN2 = IN4 (previous assignment)

Parameter Setting | Description
Switch Mode OUT1 | 9 OUT1 to generate clock signal
Switch Mode OUT2 |0 OUT2 to signal overspeed
Switch Mode OUT3 |0 OUT3 to detect overspeed
Read Back OUT 0 No inversion (connection via NC contact)
IN2 Function 18 Adaption toOUT2 (overspeed)
IN2 Config 12 Adaption to clock output OUT1 [X10/4]
/IN2 Function 19 Adaption toOUT3 (overspeed)
/IN2 Config 13 Adaption to clock output /OUT1 [X10/5]
Input Mode 2 4 single inputs for free use
Read Back Delay 0,050 | Delay 50 ms to obviate contact bouncing
Output Mode 0 Inverse operation

Function:

Thisapplicationusestwoindependent outputs /OUT2and /OUT3 withfullyidentical
configuration concerning their switching characteristics. The basic functionissimilartothe
application with one relay. The auxiliary contacts of both relays are individually connected to
aseparate input each. The GND lines of the two relays must be independent one from each
other (Safety Integrity Level = 3).

The main contacts can be used as opener or closer depending on the application.
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15.6. EDM: 2 Relays, 2 Outputs, 2 Inputs (NO)

Forcibly guided relays

s O Main contacts
= [OUT
OouUT1
/OuT2 1
\ A N W §
\ N O\
/OUT3 1
X XA X
\ X X
GND
GND
IN2
JIN2
Aux. contacts

IN2 = IN3 (previous assignment)
/IN2 = IN4 (previous assignment)

Parameter Setting | Description
Switch Mode OUT1 | 9 OUT1 to generate clock signal
Switch Mode OUT2 |0 OUT?2 to signal overspeed
Switch Mode OUT3 | 0 OUT3 to detect overspeed
Read Back OUT 6 Inversion (connection via NO contact)
IN2 Function 18 Adaption toOUT2 (overspeed)
IN2 Config 12 Adaption to clock output OUT1 [X10/4]
/IN2 Function 19 Adaption toOUT3 (overspeed)
/IN2 Config 13 Adaption to clock output /OUT1 [X10/5]
Input Mode 2 4 single inputs for free use
Read Back Delay 0,050 | Delay 50 ms to obviate contact bouncing
Output Mode 0 Inverse operation

Function:

Thisapplicationusestwoindependent outputs /OUT2and /OUT3 withfullyidentical
configuration concerning their switching characteristics. The basic functionissimilartothe
application with one relay. The auxiliary contacts of both relays are individually connected to
aseparate input each. The GND lines of the two relays must be independent one from each
other (Safety Integrity Level = 3).

The main contacts can be used as opener or closer depending on the application.
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15.7. EDM: 2 Relays, 2 Outputs, 2 Inputs (NO, NC)

Forcibly guided relays

L B Main contacts
DS230 goutt | o 2 e 1 1 s
OuUT1
/OUT2 1
/ouUT3 1
TN\ N\
\ A \ A
GND
GND
IN2
/IN2

Aux. contacts
IN2 = IN3 (previous assignment)

/IN2 = IN4 (previous assignment)

Parameter Setting | Description
Switch Mode OUT1 | 9 OUT1 to generate clock signal
Switch Mode OUT2 |0 OUT2 to signal overspeed
Switch Mode OUT3 |0 OUT3 to detect overspeed
Read Back OUT 2 Inversion (connection via NO, NC contact)
IN2 Function 18 Adaption toOUT2 (overspeed)
IN2 Config 12 Adaption to clock output OUT1 [X10/4]
/IN2 Function 19 Adaption toOUT3 (overspeed)
/IN2 Config 13 Adaption to clock output /OUT1 [X10/5]
Input Mode 2 4 single inputs for free use
Read Back Delay 0,050 | Delay 50 ms to obviate contact bouncing
Output Mode 0 Inverse operation

Function:

Thisapplicationusestwoindependent outputs /OUT2and /OUT3 withfullyidentical
configuration concerning their switchingcharacteristics. The basic functionissimilartothe
application with one relay. The auxiliary contacts of both relays are individually connected to
aseparate input each. The GND lines of the two relays must be independent one from each
other (Safety Integrity Level = 3).

The main contacts can be used as opener or closer depending on the application.
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15.8. EDM: Configuration of Relay Out X1

Main contacts

124V ) )
DS230 Forcibly guided relays
LI

QU2 S

REL1

REL2 I

GND

IN2 <=
Aux. contact
{NO, normally open)

IN2 = IN3 (previous assignment)

Parameter Setting | Description
Switch Mode REL1 0 REL1 to detect overspeed
Switch Mode OUT2 | 9 OUT2 to generate clock signal
Read Back OUT 16 Inversion (connection to REL2 via NO contact)
IN2 Function 22 Adaption to REL1 (overspeed)
IN2 Config 14 Adaption to clock output OUT2 [X10/4]
Input Mode 2 4 single inputs for free use
Read Back Delay 0,100 | Delay 100 ms to obviate double contact bouncing
Output Mode 0 Inverse configuration
Function:

Withnormaloperationspeedtherelayoutput X1isclosed, theexternalrelay thereforeis
energized. UponoverspeedtherelayoutputX1isopenandtheremoterelaywilldrop. The
forcibly guided aux. contactis closed, when therelay output X1isenergized and the clock signal
is conducted to the input.

Under error condition the DS2xx monitor will open the relay output X1, the remote relay will be
de-energized, which will signal “overspeed”. With errors occurring under normal operating
speed, the unit will take an error state which signals “overspeed” again (Safety Integrity Level =
1). The main contacts can be used as opener or closer depending on the application.
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ConfigurationofSIL3:

IN2 = IN3 (previous assignment)
JIN2 = INA (previous assignment)

Aux. contacts

Forcibly guided relay
1 LML L Main contact
ouT1 —
D530 / L rerere
QuT1
RELY
REL2
1
\ AW WA \
\ N\
GND l
IN2
/IN2

Configurationof SIL2 :

IN2 = IN3 (previous assignment)

Aux. contacts
NO in series

24V Forcibly guided relays Main contacts
e P 5 LS
DS230 ouT2
REL1
REL2 3
\ U U \
\ N O\ \
\ h U W\
\ N O\ \
GND 1
IN2
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16. Overlap

Using the sensor parameter ,,Sensor Overlap®, Overlap monitoring canbe activated. The Overlap
function canonly be performed if the “Operational Mode* =5 3 isactivated, i.e. both sensors work
with a HTLsignals.

If the sensors are proximity switch, the recesses of both sensors must be installed in such a way
that only three of the four possible output states occur during the run-off.

Thepicture below shows that thereisneveracondition where both proximity switchare uncovered.
If a sensor fails, an error can be triggered in the uncovered phase of the other sensor, because both
sensorsdisplay thestateuncovered. Removing bothsensorsoracablebreak canalsocausean
error.

The type of recess can cause an error while at the same time covered or at the same time uncovered
state. By choosing the proximity switch PNP opener or PNP closer, the polarity can be adjusted to
the input of the DS. (DS input open corresponds to low).

Overlap:
E INI'1

—>>

— §

Error:

INI1

—> —

- B = B

&y
EINI'I
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17, Technical Specifications

Power supply: Input voltage: 18 ... 30 VDC

Protective circuit: reverse polarity protection

Ripple: max. 10 % at 24 VDC

Power consumption: approx. 150 mA (unloaded)

Protection: external fuse (2.5 A, medium time lag) necessary

Connections: X3, screw terminal, 2-pin, 1.5 mm? / AWG 14
Encor supply: Number: 2

Output voltage: approx. 2VDC lowerthaninput voltage

Output current: max. 200 mA per encoder

Protection: short circuit proof

SinCos inputs:

Number of inputs:
Signal tracks:
Amplitude:

DC offset:
Frequency:
Connections:

2

SIN+, SIN-, COS+, COS-

0.8.1.2Vpp

2.4...2.6VDC

max. 500 kHz

(with Lissajous figure monitoring max. 100 kHz)
X6 and X7, SUB-D (male), 9-pin

Incremental inputs:

Number of inputs:
Format:
Frequency:
Connections:

2

RS422standard (differentialsignalA, /A, B, /B)

max. 500 kHz

X8 and X9, screw terminal, 7-pin, 1.5 mm? / AWG14

Control-/ incremental
inputs:

Number of inputs:
Application:

Signal level:

Load:

Frequency (control):
Frequency incremental):
Connections:

2 (complementary format)

HTL encoder, proximity switch, control command
HTL / PNP (10 ... 30 V)

max. 15 mA

max. 1 kHz

max. 250 kHz

X10, screw terminal, 5-pin, 1.5 mm? / AWG 14

SinCos output:
(safety related)

Splitter output:
Signal tracks:
Amplitude:
DC offset:
Frequency:
Connection:

Source: inputSinCos 1
SIN+, SIN-, COS+, COS-
0.8.1.2Vpp
2.4...2.6VDC

max. 500 kHz

X5, SUB-D (female), 9-pin

Incremental output:
(safety related)

Splitter output:

Source:inputSinCos1,SinCos2,RS4221,R54222
HTL1 or HTL2

Format: RS422 (differentialsignalsA, /A, B, /B)

Frequency: max. 500 kHz

Connections: X4, screw terminal, 7-pin, 1.5 mm? / AWG 14
Analog output: Current output: 4 ... 20 mA (load max. 270 Ohm)
(safety related) Resolution: 14 bit

Accuracy: +0.1%

Connection: X4, screw terminal, 7-pin, 1.5 mm? / AWG 14
Control outputs: Number of outputs: 4 (complementary format)
(safety related) Output voltage: HTL (approx. 2VDClower thaninputvoltage)

Output current:

Switching characteristic:

Protective circuit:
Connection:

max. 30 mA per output

Push-Pull

short-circuit-proof

X2, screw terminal, 8-pin, 1.5 mm? / AWG 14

Relay output:
(safety related)

Number of relays:
Switching capability:
Switching capacity:
Connection:

tworelaysinseries with forced-guided contacts (NO)
5...36VDC

5mA...5A

X1, screw terminal, 2-pin, 1.5 mm? / AWG 14
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Continuation ,, Technical Specifications*:

Shock resistance:
RoHs 2011/65/EU:

USB interface: Version: UsB 1.0
Connection: X12, USB-B (female)
Operating System: Software DS2xx from version 4c for WIN7 /8 / 10 (tested with
(1511 build 10586.104), otherwise only for WIN7 / 8
Display: Green LED: ,»ON*
Yellow LED: ,ERROR*
Switches: DIL switch: 1 x 3-pin
Marking: S1
Conformity and standards: | MD2006/42EC EN 1SO 13849-1
EN 61508
EN 62061
EMC 2004/108/EC: EN 61000-6-2
EN 61000-6-3
EN 61000-6-4
EN 61326-3-2
Vibration resistance: EN 60068-2-6 (sine, 7 g, 10 - 200 Hz, 20 cycles)

EN 60068-2-27
EN 60068-2-27
EN 50581

(half sine, 30 g, 11 ms, 3 shocks)
(half sine, 17 g, 6 ms, 4000 shocks)

Safety characteristic data:

Classification:

Approved Safety function:

System structure:
System architecture:
DCavg:

SFF:

MTTFy:

PFH:

Asp:

Asu:

)\DDZ

)\DU:

Safety functions:

SIL3/PLe (depends on encoders in use)

Certification No.: 44 207 14018601

dual-channel

Cat. 3/ HFT =1

97,95 %

98,77 %

38,1 Jahre

3,76* 108 h 1

1,93*10¢h !

4,64*108h

2,94*10¢h "

6,14*108h 1

equivalent toEN61800-5-2 for SS1, S52, SOS, SLS, SDL, SSM,
SLI, SBC, STO, SMS (depending on the used encoder input

signals)

Housing: Material: Plastic

Mounting: to 35 mm top hat rail (according to EN 60715)

Dimensions: 50 x 100 x 165 mm (B x Hx T)

Protection class: P20

Weight: approx. 390 g
Ambient temperature: Operation: -20 °C ... +55 °C (without condensation)

Storage: -25°C... +70 °C (without condensation)
Maintenance: Interval: Switchon/off foratleast 1 timesayear (at continuous operation)
Programming module Display: OLED-Display
BG230 (optional): Operation: Touch screen

Ds230_07a_e.docx / Mar-19

Page105/148




17.1.  Dimensions
(incl. BG230 on front)

Front:
100
Rear:
DS230
3
0 BG230 (option)
80
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18.

Certificate

ZERTIFIKAT
CERTIFICATE

Hiermit wird bescheinigt, dass die Firma / This is to certify, that the company

motrona GmbH
ZeppelinstraBe 16
78244 Gottmadingen
Deutschland

berechtigt ist, das unten genannte Produkt mit dem abgebildeten Zeichen zu kennzeichnen.
is authorized to provide the product described below with the mark as illustrated.

EN ISO 13849:2015 Kat.3, PL e
EN 61508:2010 - SIL 3
EN 62061:2013 - SIL,, 3

Geprift nach
Tested in accordance with

TW@

DS2xx Wachter Serie zur sicherheitsgerichteten
Uberwachung von Drehzahl, Stillstand und Drehrichtung
DS2xx monitor series for safety-related monitoring of speed,

Beschreibung des Produktes
(Details s. Anlage 1)
Description of product

(Details see Annex 1) standstill and direction of rotation

motrona GmbH
Zeppelinstrale 16
78244 Gottmadingen
Deutschland

Fertigungsstatte
Manufacturing plant

Registrier-Nr. / Registered No. 44 207 14018601
Prufbericht Nr. / Test Report No. 3513 5111
Aktenzeichen / File reference 8000429910

Zertifizierugsstgile der T' 'ORD CERT GmbH
Certification boay of TUV NORD CERT GmbH
TUV NORD CERT GmbH Langemarckstralle 20 45141 Essen

Bitte beachten Sie auch die umseitigen Hinweise
Please also pay attention to the information stated overleaf

(( pAKKS

Deutsche
Akkreditierungsstelle
D-ZE-12007-01-06
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EN ISO 13849-1
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EN 62061
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SIL3
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Giiltigkeit / Validity
von / from 2015-06-11
bis / until 2020-06-10

Essen, 2015-06-11

www.tuev-nord-cert.de machinery@tuev-nord.de
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parameter:

For the DS230 / DS240 safety units

e  SupplementtotheDSoperatingmanual

e  Describes the DS parameter functions
e incl. Parameter list as short overview

e  Forsetup and commissioning procedure

e  Overview of allregisters
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Version: Description:

Ds230_04b_pd_e.doc/Jan- | First separated version as parameter description
16/ag
Ds230_05a_pd_e.doc/af Page 27 line 19... / OUT5 replaced with .../OUT4

Capter2.2: Parameter 090, Default=0,000- 1,000 (instead of 0000-
1000)

New parameter, major modifications

Ds230_06a_pd_e.doc/af New Parameter A-Edge 2/1

Frequency range from 0.1Hz to 0.01Hz was enlarged
Ds230_07a_pd_e.docx/cf | New parameters, major adjustments

Ds230_07b_pd_e.docx/cf Minor adjustments

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 motrona GmbH.

General

This parameter description was created as a separate document for an optimum overview.
It contains information about the entire DS230 / DS240 registers as well as a parameter list at the
end of thedocument.

Table of Contents

Parameter / MenU OVEIVIEW . .ovvvriirttiiiiiiiiiiieeeeeeeeeennnnnnnens 110
2. Parameter Description .....cvvviiiiiiiiiiiiiiiiiiiii i e 112
2.1 Important notes for DS240 / DS246.........ccveveiriiiiiiniiiiiinienennnnenenes 112
2.2 MAINMENU .ttt ittt ittt eie it eteeeteeneeseesneensesssnnennens 113
P Y= 1o g I 1 U= [V N 120
P = 1 1o 7 A 1 U= £ [V 121
A TR o (L= (=T =T [ RSP 122
2.6 SWItChING MENU ... vttt ei e eie e eeeeeaaeeans 125
2.7, CONEFOLMENU tovtveiittiiii it iii ittt ettreerneenneesseennneennneenns 137
R T =T o - | U= 3 T 141
P Y o L1 €= g 1= U P 143
N (O o =1 (o =T o 1 N 144
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R T o (=111 13 (=] gl S TP 146
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19. Parameter / MenuOverview

Thissectionprovidesan overview of the menusand their assignments to the different unit functions.
The menunames are printed bold and associated Parameters are arrayed directly under the menu
names.

No.  Menu /Parameter Nr. Menu / Parameter
Main Menu Preselect Menu
000 Operational Mode 031 Preselect OUT1.H
001  Sampling Time 032  Preselect OUT1.L
002 Wait Time 033 Preselect OUT1.D
003  F1-F2 Selection 034 Preselect OUT2.H
004  Div. Switch %-f 035 Preselect OUT2.L
005 Div. %-Value 036 Preselect OUT2.D
006  Div. f-Value 037 Preselect OUT3.H
007  Div. Calculation 038 Preselect OUT3.L
008  Div. Filter 039 Preselect OUT3.D
009  Error Simulation 040 Preselect REL4.H
010  Power-up Delay 041 Preselect REL4.L
011  SIN Error 042 Preselect REL4.D
012 Div. Mode 043 Preselect REL1.H
013  Div. Inc-Value 044 Preselect REL1.L
014  Filter 045 Preselect REL1.D
015  A-Edge 2/1 046  Preselect OUT1.F
016  Sensor Overlap 047  Preselect OUT2.F
Sensor1 Menu 048 Preselect OUT3.F
017  Direction1 049 Preselect OUT4.F
018  Multiplier1 050  Preselect REL1.F
019  Divisort1 051 Reserved
020  Position Drift1
021  Phase Err Count1
022  Set Frequency1
023  SIN Err Time1
Sensor2 Menu
024 Direction2
025  Multiplier2
026  Divisor2
027  Position Drift2
028  Phase Err Count2
029  Set Frequency2
030  SIN Err Time2
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Nr.

Menu /Parameter
Switching Menu

052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094

Switch Mode OUT1
Switch Mode OUT2
Switch Mode OUT3
Switch Mode OUT4
Switch Mode REL1
Pulse Time OUT1
Pulse Time OUT2
Pulse Time OUT3
Pulse Time OUT4
Pulse Time REL1
Hysteresis OUT1
Hysteresis OUT2
Hysteresis OUT3
Hysteresis OUT4
Hysteresis REL1
Matrix OUT1
Matrix OUT2
Matrix OUT3
Matrix OUT4
Matrix REL1
MIA-Delay OUT1
MIA-Delay OUT2
MIA-Delay OUT3
MIA-Delay OUT4
MIA-Delay REL1
MAI-Delay OUT1
MAI-Delay OUT2
MAI-Delay OUT3
MAI-Delay OUT4
MAI-Delay REL1
Delay OUT1

Delay OUT2

Delay OUT3

Delay OUT4
Delay REL1
Startup Mode
Startup Output
Standstill Time
Lock Output
Action Output
Action Polarity
Read Back OUT
Output Mode

Nr. Menu / Parameter

095 Reserved

096 Reserved

097 Reserved

098 Reserved

099 Reserved
Control Menu

100 IN1 Function

101 IN1 Config

102 /IN1 Function

103 /IN1 Config

104 IN2 Function

105 IN2 Config

106 /IN2 Function

107 /IN2 Config

108 Input Mode

109 Read Back Delay

110 GPI Err Time
Serial Menu

111 Serial Unit Nr.

112 Serial Baud Rate

113 Serial Format

114 Serial Page

115 Serial Init

116 Reserved
Splitter Menu

117 RS Selector
Analog Menu

118 Analog Start

119 Analog End

120 Analog Gain

121 Analog Offset

122 Reserved
OPU Menu

123 X Factor 1

124 / Factor 1

125 +/- Value 1

126 Units 1

127 Decimal Point 1

128 X Factor 2

129 / Factor 2

130 +/- Value 2

131 Units 2

132 Decimal Point 2

133 Reserved
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20. Parameter Description

201, 2.1 Important notes for DS240 /DS246
hen using a DS240 resp. DS246 variant, the following hints must be observed:
Nr. Parameter Hints for D5240 /. DS246
000 Operational Mode | Exclusively ,,Mode = 0“ may be used
003 F1-F2 Selection Both settings have the same effect
017 Direction1 Direction1 and Direction2 must be equal
018 Multiplier1 The setting must be ,,1
019 Divisor1 The setting must be ,,1
020 Position Drift1 Position Drift1 and Position Drift2 must be equal
021 Phase Err Count1 | Phase Err Count1 and Phase Err Count2 must be equal
023 Direction2 Direction1 and Direction2 must be equal
024 Multiplier2 The setting must be ,,1
025 Divisor2 The setting must be ,,1
026 Position Drift2 Position Drift1 and Position Drift2 must be equal
027 Phase Err Count2 | Phase Err Count1 and Phase Err Count2 must be equal
028 *IN* Function To clear drift errors, Clear Drift 1&2 must be used
030 RS Selector Both settings have the same effect
100 - 107| *IN* Function To erase drift errors, Drift 1 & 2 must be used
117 RS Selector Both settings deliver the same result
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20.2. 2.2 MainMenu
No. | Parameter Range Default
000 | Operational Mode: 0-9 0

This parameter determines which frequency input is assigned to
Sensor1 and Sensor2. Depending on the assighment, up to4 control

inputs for external commands are available.

Notesand examplesfor wiringtheencoders, controlinputsetc. can

be found in the operating manual of the DS unit.

Operational Mode of DS23x:

To ensure the safety function, two independent sensors / encoders are required.

Mode | Sensor1 Sensor2 [X10: 2 and 3] | [X10: 4 and 5]
0 SinCos encoder to SinCos encoder to Available for Available for
[X6 | SINCOSIN1] [X7 | SINCOSIN2] control signals control signals
1 SinCos encoder to HTLencoder (A,B,90°) | Available for Not available for
[X6 | SINCOSIN1] to[X10 | CONTROLIN] | control signals control signals!
7 SinCos encoder to HTLencoder (A) to Available for Not available for
[X6 | SINCOSIN1] [X10| CONTROLIN] control signals control signals!
3 HTLencoder (A,B,90°) | HTLencoder(A,B,90°) | Not available for | Not available for
to[X10 | CONTROLIN] | to[X10 | CONTROLIN] | control signals! | control signals!
4 HTLencoder (A,B,90°) | HTLencoder (A) to Not available for | Not available for
to[X10 | CONTROLIN] | [X10 | CONTROLIN] control signals! | control signals!
5 HTL encoder (A) to HTLencoder (A) to Not available for | Not available for
[X10 | CONTROLIN] [X10 | CONTROLIN] control signals! | control signals!
6 SinCos encoder to RS422 encoder to Available for Available for
[X6 | SINCOSIN1] [X9 | RS4221IN2] control signals control signals
7 RS422 encoder to RS422 encoder to Available for Available for
[X8 | RS4221IN1] [X9 | RS4221IN2] control signals control signals
8 RS422 encoder to HTLencoder (A,B,90°) | Available for Not available for
[X8 | RS422IN1] to[X10 | CONTROLIN] | control signals control signals!
9 RS422 encoder to HTLencoder (A) to Available for Not available for
[X8 | RS422IN1] [X10| CONTROLIN] control signals control signals!

Operational Mode of DS24x:

To ensure the safety function, a SIL3/PLe certified SinCos sensor resp. encoder is required.

Mode | Sensor1 Sensor2 [X10: 2 and 3] | [X10: 4 and 5]
0 SIL3/PLe SinCos encoder| Sensor1 and Sensor2 | available for available for
to [X6 | SINCOS IN 1] | are internally bridged | control signals control signals
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Continuation “Main Menu”:

This Parameter determines, which of both input frequencies of
Sensor1orSensor2 (parameter ,,Operational Mode“) willbe monitored
and processed as basic frequency.

The basic frequency selection affects the following outputs:

Analog output
Control outputs
Relay outputs

0 Frequency of Sensor1 serves as basic frequency
1 Frequency of Sensor2 serves as basic frequency

No. Parameter Range Default
001 Sampling Time: 0.001 - 9.999| 0.001
The configured value corresponds to the minimum measurement time. (sec.)
The Parameter is used as a filter in case of irregular frequencies. This
parameterdirectly affectstheresponsetimeof theunit. Thesettingis
valid for both inputs channels.
1 2 3 4 5 6
_ 6
s <
Sampling Time (Setting) .
3 T = Real Sampling Time y
002 Wait Time (Zeroing): 0.010 - 9.999| 0.100
Defines the period time of the lowest frequency resp. the waiting time (sec.)
between 2 rising edges, which is detected as frequency = 0 Hz by the
unit.
| | Wait Time
f
\
i > t
All frequencies with a period longer than the Wait Time value will be
interpreted as frequency = 0 Hz.
0.010 | Frequency =0Hzwithfrequencies smaller than 100 Hz
9.999 | Frequency =0Hzwithfrequencies smallerthan0.1Hz
The setting is valid for both inputs channels.
003 F1-F2 Selection (Basic Frequency Selection): 0-1 0
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Continuation “Main Menu”:

No.

Parameter

Range

Default

004

Div. Switch %-f (Divergence switching point %-Hz):

The DS unit constantly compares the frequencies of Sensor1 and
Sensor2 to the adjusted maximum allowed divergence.
Application-specific a percentage comparison can be problematic
with lower frequencies, so that a direct monitoring of the
difference frequency in Hz can deliver better results.

This Parameter allows to define a limit. When undershooting the
adjusted value the comparison will proceed no more percentages,
but absolute inHz.

0-999.99
(Hz)

100.00

005

Div. %-Value (maximum Divergence %):

Defines the maximum allowed percentage divergence between
the frequencies of Sensor1 and Sensor2. If this value is
exceeded, theunitswitchestoanerrorstate. Thecalculationis
specified by parameter "Div. Calculation”.

0-100
(%)

10

006

Div. f-Value (maximum Divergence Hz):

Defines the maximum allowed absolute divergence in Hz
between the frequencies of Sensor1 and Sensor2. If the adjusted
valueis exceeded, the unit switches toanerror status.

0-99.99
(Hz)

30.00

007

Div. Calculation (Divergence Calculation Mode):

This parameter will calculate the percentage divergence.

0 Reference value is the frequency of Sensor1:
[1(%) = (Sensor1 - Sensor2) : Sensor1 x 100 %

1 Reference value is the frequency of Sensor2:
[1(%) = (Sensor2 - Sensor1) : Sensor2 x 100 %

008

Div. Filter:

This digital filter parameter evaluates the divergence between
Sensor1 and Sensor2.

0 The filter is not active:

The unit reacts immediately to each frequency deviation
5 | Medium filter effect:

The unit tolerates temporary deviations and fluctuations
e. g. causedfromtorsionormechanicalvibrationsand
reactsdelayedtodeviationsbetweenbothinput
frequencies

10 | Higher filter effect:

The unit tolerates temporary deviations and fluctuations
e. g. caused from torsion or mechanical vibrations and
reactswithaverylongdelay toprolongeddeviations

between both input frequencies
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Continuation “Main Menu”:

No.

Parameter

Range

Default

009

Error Simulation:

This Parameter is only allowed in Programming Mode and serves
exclusively for test purposes during the commissioning procedure.
Itallows tosimulate and suppress error messages as follows:

0 Error state:

Setstheunitintoerror status. By using this parameter
itis possible to check, if the entire follow-up system
reacts correctly in case of errors.

1 Normal state:
Before exiting the Programming Mode,
this parameter always must besetto1.

2 Error clearing:

All errors reported by the unit will be reset.

Adirect changeover between 0 and 2 should be avoided.

After the test, this parameter must be reset to default (=1).

0-2

010

Power-up Delay:

Adelay time setting isrecommended to ensure a safely power up
and enough time for stabilization after switching the encoder
supplyforallconnectedencoders. Theevaluation of theencoder
signals will start after the selected delay time has been elapsed.
Thisparameter canalsobeusedtocompensate differentstart-up
times at powerup.

0.001 - 9.999
(sec.)

0.100

011

SIN Error (activating or de-activating SIN/COS error):

This parameter allows activating or de-activating SIN/COS errors.
SINErrTimeXdefinesapermittedtimelimitforeachsensor.
With setting 1, all SIN/COS errors are suppressed.

0 SIN/COS errors are evaluated.

1 AllL SIN/COS errors are suppressed .
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Continuation “Main Menu”:

012

Div. Mode (Type of comparison):

This parameter defines the type of comparison for sensor
evaluation. Frequency comparison compares the two sensor
frequencies. Parameters 004 - 008 are relevant. Sensor Position
Comparison compares the twosensor positions. Parameter 013 is
relevant.

0 Frequency Comparison:
Differencesbetweenthe twosensorfrequencies
results in a Run Time error.

1 Sensor Position Comparison:
Differences between the two sensor positons results
in a Run Time error.

2 Frequency und Sensor Position Comparison:
Differences between the twosensor frequenciesand
the sensor positions results in a Run Time error.

Stronglyfluctuating frequencies caused by stepmotorsorelastic
connections between the encoders, Sensor Position Comparison
could be morestable.

Relationshipbetween the encoders whicharenotadjusted by the
parameter Multiplier and Divisor could cause cumulativeerrors.
In this case Frequency comparison is more stable.

The DS24x is normally used with Position Comparison.

013

Div. Inc-Value (absolute deviation in increments):

This parameter defines the maximum acceptable deviation in
increments by Sensor Position Comparison.

If value 1000 is set, a position deviation higher than 1000 or
lower than -1000 increments results in a Run-Time error.

This parameter is only used by Sensor Position Comparison.

If the parameter is set to 0, no error is recognized.

0 - 9999999
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Continuation “Main Menu”:

014

Filter (filtering the input frequencies):

If valueisset to 0, smoothing andfiltering of the input frequencies
will not beexecuted.

Thehigherthevaluesetting, thestronger the smoothing of theinput
frequencies, the lower the dynamic within frequency chances.

A combination of Sampling Time and filtering is the best for

smoothed input frequencies The Sampling Time affects more on
high-frequency range (period time shorter than the Sampling Time).

Filtering affects the frequency value determined after the Sampling
Timeresp. frequencies with period times longer than the Sampling
Time.

Frequencies > 1/Sampling Time:

ForSampling Time = 1ms and Filter =10, avalue approx. 65 %is
reached after 10 ms, 95 % after 30 ms and the final value is reached
after 50ms.

Atenfold of the Sampling Time occurs atenfold of thefiltering time.
Same for a tenfold of Parameter Filter and filtering time.
Themin. filtertimeisapprox. 100 us, up totwosampling periods.

T (63 %) = Sampling Time x Filter
T (95 %) = 3 x Sampling Time x Filter
T (100 %) = 5 x Sampling Time x Filter

Frequencies < 1/Sampling Time:

In this case, you have to look at the period time = 1/f.

For Filter = 10, after 10 periods a final value approx. 63 %, and after
30 periods a final value approx. 95 % is reached.

T (63 %) = 1/f x Filter
T(95 %) =3 x 1/f x Filter
T (100 %) =5 x 1/f x Filter

0-999

015

A-Edge 2/1 (edge evaluation with A Single):

This parameter is only active, if the operation mode issetto2, 4, 5
or9.Theparameterreferstothe ASinglesignalprocessing. Here
every edge (AEdge 2/1=0) or every second edge (AEdge 2/1=1) can
beevaluated. Forsignalswithdifferent pulse/pausetimes, the
parametermustbesetto1inordertodetectaclearfrequency.
A faster reaction time is achieved by the setting of = 0
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Continuation “Main Menu”:

016

Sensor Overlap:

The overlap of the two sensors can be defined with this parameterin

Op.-Mode =5.

0

Off:
The overlap is disabled. No error evaluation occurs.

1 Error at low:
Theoverlapforbothsignalsof theencoderisactive. An
erroristriggered when bothsensors are controlled with
low.

2 Error at high:

The overlap for both signals of the encoderis active. An
erroristriggered when both sensors are controlled with
high.
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20.3.

2.3 Sensor1Menu

No.

Parameter

Range

Default

017

Direction1:

With DS240 / DS246 versions: Direction1 = Direction2
Parameter to assign the direction of Sensor1

0 | No changes

1 Changes the sign of the direction

This allows toreverse direction of Sensor1in order to adapt
Sensor1 to direction of Sensor2.

0-1

0

018

Multiplier1 (proportional pulse scaling factor):

With DS240 / DS246 versions: Multiplier1 =1, Multiplier2 = 1

Is used to modulate the frequencies of Sensor 1 and Sensor2.
This scaling affects only the calculation of the divergence.

1-10 000

019

Divisor1 (reciprocal pulse scaling factor):

WithDS240 / DS246 versions: Divisor1=1, Divisor=1

Toadjust the frequencies of Sensor1and Sensor2.
This scaling affects only the calculation of the divergence.

1-10000

020

Position Drift1 (drift monitoring at standstill):

With DS240 / DS246 versions; PositionDrift1 = PositionDrift2

This parameter handles drift movements at standstill. If the
period time of the input frequency exceeds the adjusted ,,Wait-
Time” parameter, the sensor is assigned to frequency = 0 Hz,
even if a slow drift movement is present.

Incase of anillegal drift, this parameter allows to preset anerror
threshold (symmetrical positionwindow +/- xxxpulses). Anerror
statusis triggered if the adjusted value is exceeded.

Themonitoringisonly performedatstandstilland beginsat
position 0, immediately whenfrequency=0Hzisdetected.

0 Drift monitoring is not active

XXX | Anerror message appears, if the positionis drifting
out of the adjusted window of +/- xxx pulses (single
edge evaluation).

0 - 100 000

When using two encoders with differing pulse rates or in case of a mechanical reduction
betweenbothencoders, thehigher frequency mustbe converted tothe lower frequency by

using the scalingfactors.
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Continuation “Sensor1 Menu”:

No. Parameter Range Default
021 Phase Err Count1 (faulty pulse counting limit): 1-1000 10
The DS unit is able to detect incorrect pulse sequences as well as
faulty phase positions.
Normally, the parametershouldremainsetto10. Adifferent
setting is useful only in special cases.
Theerrorstatus will bereleased if the adjusted number of faulty
pulses is exceeded.
Incorrect pulses canbe caused by faulty wirings, EMC-problems,
incorrect mode settings, when turn up the encoder supply or
when reverse the direction Parameter.
022 SetFrequency1 (simulation of a fixed encoder frequency): -500 000,00 0,00
This Parameter isused for test purposes and allows to substitute )
the real encoder frequency by a fixed frequency. 500 000,00
The parameter is only effective, while the unit is in the (Hz)
ProgrammingMode andif theinputisassignedtothisfunction.
023 SIN Err Time1 (time until SIN/COS error will appear ): 0-99 0
This parameter defines the timein 20 msintervals, appearinga
SIN/COSerror. If the parameteris 1, every SIN/COS error longer
than20ms, resultsinaRUNTimeerror. If the parameteris0,
every SIN/COS error results in a RUN Time error.
IfSINErroris1, thisparameterisdisabled, noSIN/COSerrorwill
appear.
204, 2.4 Sensor2Menu
No. Parameter Range Default
024 Direction2: 0-1 0
e The functions of the Sensor2

025 Multiplier2: 1- 10000 1

mpuer= parameters are identical to

026 Divisor2: Sensor1 menu, but all 1-10000 1

027 Position Drift2: settings are related to 0 - 100 000 0

. Sensor2 which is specified by
028 Phase Err Count2: the parameter ,,Operation 1-1000 10
029 Set Frequency2: Mode*“. -500 000,00 0,00
500 000,00 (Hz)

030 SIN Err Time2 : 0-99 0
When using 2 encoders with differing pulse rates or in case of a mechanical reduction
between both encoders, the higher frequency must be converted to the lower frequency
by using the scaling factors.
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205,  2.5. Preselect Menu

This menu is used to set the switching points of the following outputs:

1 xrelayoutput  [X1 | RELAY OUT]
4 x control output [X2 | CONTROL OUT]

All limit values are related to the selected basic frequency (parameter “F1-F2 Selection”). The pulse-
scaling does not influence the switching points.

Two separate switching points for each output are available, which allows e. g. to define the limit
valuesforthesetupmodeandproductionmode. Forthispurpose, thefunction"PreselectionChange”
must be assigned to an unused control input (parameter “*IN* Function”).

Aswitchover between the switching points HIGH and LOW can only be released by an external
commandviacontrolinputat terminal [X10 | CONTROLIN]. Thechange will affect all outputs.

A switchover is only possible, if the control input is available by setting the parameter
,Ooperational Mode”.

e Index .Hmeans HIGH and requires definition of the higher limit value.
e Index.L means LOW and requires definition of the lower limit value.
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Continuation ,,Preselect Menu“

No

Parameter

Range

Default

031

Preselect OUT1.H:
Upper switching point of output OUT1 [X2:1-2]

032

Preselect OUT1.L:
Lower switching point of output OUT1 [X2:1-2]

033

Preselect OUT1.D:
Maximum drift if parameter Switch Mode OUT1 =17 or 18
Drift values are indicated in 4 increments

034

Preselect OUT2.H:
Upper switching point of output OUT2 [X2:3-4]

035

Preselect OUT2.L:
Lower switching point of output OUT2 [X2:3-4]

036

Preselect OUT2.D:
Maximum drift if parameter Switch Mode OUT2 =17 or 18
Drift values are indicated in % increments

037

Preselect OUT3.H:
Upper switching point of output OUT3 [X2:5-6]

038

Preselect OUT3.L:
Lower switching point of output OUT3 [X2:5-6]

039

Preselect OUT3.D:
Maximum drift if parameter Switch Mode OUT3 =17 or 18
Drift values are indicated in 4 increments

040

Preselect OUT4.H:
Upper switching point of output OUT4 [X2:7-8]

041

Preselect QUTA4.L:
Lower switching point of output OUT4 [X2:7-8]

042

Preselect OUT4.D:
Maximum drift if parameter Switch Mode OUT4 =17 or 18
Drift values are indicated in % increments

043

Preselect REL1.H:
Upper switching point of the relay output [X1:1-2]

044

Preselect REL1.L:
Lower switching point of the relay output [X1:1-2]

045

Preselect REL1.D:
Maximum drift if parameter Switch Mode REL1 =17 or 18
Drift values are indicated in 4 increments

-500 000,00

500000,00
(Hz)

(defined by the
»F1-F2 Selection“

parameter)

2 000,00

1 000,00

0

4 000,00

3 000,00

0

6 000,00

5 000,00

0

8 000,00

7 000,00

0

200,00

100,00
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Continuation ,,Preselect Menu“

046 | Preselect OUT1.F: 1-5000,0000| 046
Thisparameterisforsettingthefrequencydifference perunitoftime
for "Switch Mode OUT1" = 21 and 22.

Time = frequency [Hz] / setting [Hz/ms]
It follows: 1000 Hz / 0,1 [Hz/ms] = 10 000ms = 10s

Frequency | Setting Time
10Hz 00,0010 10s
100Hz 00,0100 10s
1kHz 00,1000 10s
10kHz 01,0000 10s
100kHz | 10,0000 10s

Frequency | Setting Time
1kHz 1,0000 1s
1kHz 0,1000 10s
1kHz 0,0100 100s

047 | Preselect OUT2.F: 1 - 5000,0000 | 1000,000
Thisparameterisforsetting thefrequencydifference perunitoftime 0

for "Switch Mode OUT2" = 21 and 22.
(see parameter Preselect OUT1.F)

048 | Preselect OUT3.F: 1-5000,0000 | 1000,000
Thisparameterisforsettingthefrequencydifference perunitoftime 0

for "Switch Mode OUT3" = 21 and 22.
(see parameter Preselect OUT1.F)

049 | Preselect OUTA4.F: 1 - 5000,0000 | 1000,000
Thisparameterisforsetting thefrequencydifference perunitoftime 0

for "Switch Mode OUT4" = 21 and 22.
(see parameter Preselect OUT1.F)

050 | Preselect REL1.F: 1-5000,0000 | 1000,000
Thisparameterisforsetting thefrequencydifference perunitoftime 0

for "Switch Mode REL1 =21 and 22.
(see parameter Preselect OUT1.F)

051

e Theupperswitchingpoints (index.H)areonlyactive, if noerror canbedetected
andif the function Preselection Change is assigned to the controlinput.

e Theoperatorhastoassign the values to the switch-points correctly.
The HIGH value must always be higher than the LOW value.

e Thedriftdependsonthe parameter"F1-F2 Selection"and thusrefers to the selected
encoder channel. Depending on the setting adrift error can set the output, but does
not produce an error state.
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20.6. 2.6 SwitchingMenu

This menu is used to set the switching conditions of the following outputs:

1 xrelayoutput  [X1 | RELAY OUT]
4xcontroloutput [X2 | CONTROLOUT]

The following form of writing is used:

If| =absolute value of the basic frequency
|Preselection| = absolute value of the switching point
f = direction dependent, direction signed basic frequency

Preselection = direction dependent, direction signed switching point

Additional output features:

{S} = self-locking function
{H} = switching hysteresis
{A} = start updelay

e Withanactiveself-locking function no hysteresis setting is necessary, because no
bouncing is possible.

e Withaninactive self-locking function a hysteresis setting is always useful.

e  When using Switch Mode 7 or 8, the specified standstill-time must be higher than
the adjusted wipe period. Thisis helpful to prevent a breakdown of the wipe signal
before the wipe period has been elapsed.

e  WithSwitchMode 2, 6 and 16, the parameter “Hysteresis” is used for determining
the frequency band.
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Fortsetzung ,Switching Menu*:

No.

Parameter

Range

Default

052

Switch Mode OUT1 (switching conditions for OUT1):

0

f| >= |Preselection|
Output switches in event of overspeed.

5, H}

1

|f| <= |Preselection|
Output switches in event of underspeed.

{5, H, A}

f| == |Preselection|
Output switches in event of leaving the
frequency band (Preselection +/- Hysteresis).

5, A

Standstill
Output switches in event of standstill.

f >= Preselection
Output switches in event of overspeed.

5, H}

f <= Preselection
Output switches in event of underspeed.

{5, H, A}

f == Preselection
Output switches in event of leaving the
frequency band (Preselection +/- Hysteresis).

5, A

f>0

Output switches, if a positive frequency (e.g.
clockwise direction) is detected. The directional
informationwill be deletedimmediatelywhen
yStandstill® is detected.

f<0

Output switches, if a negative frequency (e.g.
anticlockwise direction) is detected. The
directional information will be deleted
immediately when ,,Standstill* is detected.

Clock generation for pulsed readback
EDM and pulse monitored inputs

10

STO/SBC/SS1
Enable + external self-locking,
without ramp monitoring

53

1"

SLS If| >= |Preselection|
Overspeed + enable + external self-locking,
without ramp monitoring

53

12

SMS [f| >= |Preselection|
Overspeed without enable + external self-
locking

53

0-22

0
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Continuation ,,Switching Menu“:

No.

Parameter

Range

Default

052

13

SDI1 f >0
Enable + external self-locking, frequency
monitoring, no position monitoring

53

14

SDI2 f <0
Enable + external self-locking, frequency
monitoring, no position monitoring

53

15

SSMT1 |f| <= |Preselection|
Underspeed + enable + external self-locking

5}

16

SSM2 [f| within |Preselection +/- Hysteresis|
Underspeed + overspeed + enable +
external self-locking

53

17

SOS/SLI/SS? |f| > |Preselection| or Position Error
Overspeed + position + enable + self-locking

53

18

Standstill (at StandstillandnoPosition Error)
Standstill + position+enable +self-locking

19

Reserved

20

No standstill

This Mode operates like Mode 3, but only
statically and the output is inverted. Here the
inverted relay control is important.
Output switches if f is not equal to Zero
(no standstill)

21

Ramp monitoring 1

Under Speed + Overspeed + Enable + External
self-locking

The condition is that the braking behaviour is
linear. The parameter " Preselect XXXX.H/L"
describes the slope. The parameter " Preselect
XXXX.D*“ in Hz describes the +/- deviation.

53

22

Ramp monitoring 2

Under Speed + Overspeed + Enable + External
self-locking

The condition s that the braking behaviour is
linear. The parameter " Preselect XXXX.H/L"
describes the slope. The parameter "Preselect
XXXX.D“ describes the +/- deviation.

53

0-22

053

SwitchMode OUT?2 (switching conditionfor OUT2):

Settings are analogous to parameter ,,Switch Mode OUT1“

054

SwitchMode OUT 3 (switching conditionfor OUT3):

Settings are analogous to parameter ,,Switch Mode OUT1“

055

Switch Mode OUT4 (switching conditionfor OUT4):

Settings are analogous to parameter ,,Switch Mode OUT1“

056

SwitchMode REL1 (switching conditionfor therelay output):

Settingsareanalogous toparameter ,,SwitchMode OUT1*
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Continuation ,,Switching Menu“:

e Withanactiveself-locking function no hysteresis setting is necessary, because no

bouncing ispossible.

e Withaninactiveself-lockingfunctionahysteresissettingisalwaysuseful.

e  When using Switch Mode 7 or 8, the specified standstill-time must be higher than
the adjusted wipe period. Thisis helpful to prevent a breakdown of the wipe signal

before the wipe period has been elapsed.

o  WithSwitch Mode 2, 6 and 16, the parameter “Hysteresis” is used for determining

the frequencyband.

No.

Parameter

Range

Default

057

Pulse Time OUT1 (Wipe Signal Period of OUT1):
0:  static wipesignal
#0:  wipe signal period in seconds

058

Pulse Time OUT2 (Wipe Signal Period of OUT2):
Settingsareanalogous toparameter ,,Pulse Time OUT1“

059

Pulse Time OUT3 (Wipe Signal Period of OUT3):
Settingsareanalogous toparameter ,,Pulse Time OUT1“

060

Pulse Time OUT4 (Wipe Signal Period of OUT4):
Settingsareanalogous toparameter ,,Pulse Time OUT1“

061

Pulse Time REL1 (Wipe Signal Period of the relay):
Settings are analogous to parameter ,,Pulse Time OUT1“(min. 25 ms)

0-9.999
(sec.)

0,000

e  Theminimum wipe period of the control outputsis 1 msec.

The minimum wipe period of the relay is 25 msec.

o [fawipesignalisadjusted, noself-locking function canbe

assigned to the corresponding output.

062

Hysteresis OUT1:
Percental hysteresis of the adjusted switching point of parameter
»Preselect OUT1*

063

Hysteresis OUT2:
Percental hysteresis of the adjusted switching point of parameter
»Preselect OUT2*

064

Hysteresis OUT3:
Percental hysteresis of the adjusted switching point of parameter
,Preselect OUT3“

065

Hysteresis OUT4:
Percental hysteresis of the adjusted switching point of parameter
,Preselect OUT4

066

Hysteresis REL1:
Percental hysteresis of the adjusted switching point of parameter
»Preselect REL1“

0-100.0
(%)

0,0
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Continuation ,,Switching Menu“:

Duetothevarianceof thefrequency measurementanoutput-bouncingaround the limit
value canoccur. This behavior can be prevented by setting a hysteresis. Areasonable
hysteresis value is approximately 1%.

The setting of a hysteresis is only possible when the parameter "Switch Mode" is
setto0, 6 or 16.

No.

Parameter Range Default

067

Matrix

OUT1 (enable matrix for output OUT1): 0-511 0

Definestheenablesignal (for SwitchMode 10...18) of output OUT1
byinput selection at terminal X10 as well as the remaining feedback
outputs (see table below). Aninput as well as a feedback output can
beusedasenablesignal (ORoperationincase of severalsignals).

Bit 0

Input 1 [X10: 2]

Bit 1

Input 2 [X10: 3]

Bit 2

Input 3 [X10: 4]

Bit 3

Input 4 [X10: 5]

Bit 4

Output OUT1, not available here

Bit 5

Output OUT2

Bit 6

Output OUT3

Bit 7

Output OUT4

Bit 8

Output REL1

068

Matrix

OUT2 (enable matrix for output OUT2): 0-511 0

Bit 0

Input 1 [X10: 2]

Bit 1

Input 2 [X10: 3]

Bit 2

Input 3 [X10: 4]

Bit 3

Input 4 [X10: 5]

Bit 4

Output OUT1

Bit 5

Output OUT2, not available here

Bit 6

Output OUT3

Bit 7

Output OUT4

Bit 8

Output REL1

069

Matrix

OUT3 (enable matrix for output OUT3): 0-511 0

Bit 0

Input 1 [X10: 2]

Bit 1

Input 2 [X10: 3]

Bit 2

Input 3 [X10: 4]

Bit 3

Input 4 [X10: 5]

Bit 4

Output OUT1

Bit 5

Output OUT2

Bit 6

Output OUT3, not available here

Bit 7

Output OUT4

Bit 8

Output REL1
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Continuation ,,Switching Menu“:

No.

Parameter

Range

Default

070

Matrix OUT4 (enable matrix for output OUT4):

Bit 0 | Input 1 [X10: 2]

Bit 1 | Input 2 [X10: 3]

Bit 2 | Input 3 [X10: 4]

Bit 3 | Input 4 [X10: 5]

Bit 4 | Output OUT1

Bit 5 | Output OUT2

Bit 6 | Output OUT3

Bit 7 | Output OUT4, not available here

Bit 8 | Output REL1

0 -511

071

Matrix REL1 (enable matrix for output REL1):

Bit 0 | Input 1 [X10: 2]

Bit 1 | Input 2 [X10: 3]

Bit 2 | Input 3 [X10: 4]

Bit 3 | Input 4 [X10: 5]

Bit 4 | Output OUT1

Bit 5 | Output OUT2

Bit 6 | Output OUT3

Bit 7 | Output OUT4

Bit 8 | Output REL1, not available here

0 -511

072

MIA-Delay OUT1 (delay for transition inactive to active):
Matrix delayinactive toactive foroutput OUT1 (inseconds).
Thissettingwill delay theenable function, if theenableinput
or the feedback output changes from inactive to active.

- 99.999(sec.)

0,000

073

MIA-Delay OUT2 (delay for transition inactive to active):

- 99.999(sec.

0,000

074

MIA-Delay OUT3 (delay for transition inactive to active):

0,000

075

MIA-Delay OUT4 (delay for transition inactive to active):

(
-99.999sec.
- 99.999sec.

0,000

076

MIA-Delay REL1 (delay for transition inactive to active):

o O O ©

- 99.999sec.

c.)
c.)
c.)
c.)

0,000

077

MAI-Delay OUT1: (delay for transition active toinactive):
Matrix delay active toinactive for output OUT1 (inseconds).

Thissettingwill delay theenable function, if the enable input
or the feedback output changes from active to inactive.

0-99.999
(sec.)

0,000

078

MAI-Delay OUT2 (delay for transition active to inactive):

- 99.999(sec. )

0,000

079

MAI-Delay OUT3 (delay for transition active to inactive):

- 99.999(sec

)

0,000

080

MAI-Delay OUT4 (delay for transition active to inactive):

- 99.999(se

)

0,000

081

MAI-Delay REL1 (delay for transition active to inactive):

(sec.
(
(sec
- 99.999(sec.)

0,000
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Continuation ,,Switching Menu“:

No. | Parameter Range Default
Delay OUT1 (Delay of the tripping for OUT1): 0-9,999
Trip delay for the output OUT1 in seconds. This delay delays the (sec.)
trippingof OUT1. If the outputhasbeenreset before the delay time
has expired, no change of state takes place at OUT1. Thereturn
082 | takes place without delay. Oscillating releases and their recall 0,000
ensure that the delay time restarts.
If a wiping time is activated, a new wiping impulse can be issued
only after recall and after the expiry of the delay time.
Does not apply to Switch Mode = 3, 9,1 0 and 20
083 Delay OUT2 (Delay of the tripping for OUT2): - 9,999 (sec.) 0,000
084 Delay OUT3 (Delay of the tripping for OUT3): - 9,999 (sec.) 0,000
085 Delay OUT4 (Delay of the tripping for OUT4): - 9,999 (sec.) 0,000
086 Delay REL1 (Delay of the tripping for REL1): - 9,999 (sec.) 0,000
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Continuation ,,Switching Menu“:

No.

Parameter

Range

Default

087

Start-up Mode (start-up delay time window):

Windowfordelaytimeuntil themonitoringfunctionisactivated.

Only useful in combination with parameter setting
,Switch Mode“ =1, 2, 5 oder 6.

Touse thestart-updelay, it must be assigned to an output.

The start-up delay will be activated:
- with next power-up

- always when after standstill afrequency is detected again

o

no start-up delay

start-up delay 1 second

start-up delay 2 seconds

start-up delay 4 seconds

start-up delay 8 seconds

start-up delay 16 seconds

start-up delay 32 seconds

start-up delay 64 seconds

start-up delay 128 seconds

O (O N|ocUT DM W —

for the first time

automatically, until the value has been exceeded

The defined delay time window is valid for all outputs.

0-9

088

Startup Output (assishment of a start-up delay to outputs):

By using a5 bit binary code the start-up delay function can be

assigned to an output. Settings see below:

Output: | RELAY ouT4 ouT3 ouT2 OUT1
Bit: 5 4 3 2 1
Binary: 10000 | 01000 | 00100 | 00010 | 00001
Value: 16 8 4 2 1

Example: Asetting of Startup Output =17 (binary 10001) means that
astart-updelayis assigned to OUT1 and to the RELAY output.
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Continuation “Switching Menu”:

Theassignment of aself-locking-functiontoanoutput canbe
adjusted by using a 6 bit binary code as follows:

Output: * RELAY | OUT4 | OUT3 | OUT2 | OUT1
Bit 6 5 4 3 2 1
Binary: | 100000 | 010000 | 001000 | 000100 | 000010 | 000001
Value: 32 16 8 4 2 1

Bits 1 to 5 are used to assign the lock function to the respective
outputs.

*) The highest valued bit 6 determinesif alocked output can be
released exclusively by an externalinput signal via parameter
“*IN*Function” (bit 6 =0) or additionally by an automatic reset when
standstill is indicated (bit 6 = 1).

Example:

Anadjustment of Lock Output =17 (binary 10001) means that alock
is assigned to output OUT1 and to the relay, which can be
deactivated exclusively by an external input signal.

Further the adjustment Lock Output = 49 (binary 110001) means that
the lock-functions of OUT1 and the relay are deleted additionally
when standstill isdetected.

Please note: Withanactive wipe timesetting, noself-locking
functioncanbe assigned to the corresponding output.

No. | Parameter Range Default
089 | Standstill Time (delay time for standstill detection): 0-9.999 0,000
Thisparameter definesthe delay timeuntil the unit detectsastandstill (sec.)
after detecting frequency = 0 Hz.
f
A
Sensor1 fi=0 . i
f
A
ml 220 Ny
Plantis runing | f2=0 fi2=0 “Standstill” detection "
: 1 Ld
Standstill Time
Prior condition is that both input frequencies are detected as ,,Zero
(f1,2=0Hz). From that moment, the standstill period runs off and
indicates a standstill when elapsed.
090 | Lock Qutput (assignment of a lock-function to an output): 0-63 0
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Continuation “Switching Menu”:

No

Parameter

Range

Default

091

Action Output (output selection for overwriting):

The function toset fixed output conditions for OUT1to OUT4isonly
effective in the Programming Mode. It is used for test purposes and
allowstoforceeachoutput toadefined switching condition.

The,,Action Output® parameterselectsthe outputstobetested.
Thenext Parameter ,,ActionPolarity“isusedtoassign the desired

switching conditions to the selected outputs.

The outputs are selectable by using a 5 bit binary code:

Output: | RELAY | OUT4 OouT3 ouT2 OUT1
Bit 5 4 3 2 1
Binary: 10000 | 01000 | 00100 | 00010 | 00001
Value: 16 8 4 2 1

Example: Asetting of Action Output = 14 (binary 01110) means that
the outputs OUT2, OUT3 and OUT4 are selected for overwriting.

REL| O No overwriting
ouT4 | 1 Status see parameter “Action Polarity”
ouT3 1 Status see parameter “Action Polarity”
out2 | 1 Status see parameter “Action Polarity*
OuUT1 0 No overwriting

After the test this parameter must be reset to default (= 0).

0 - 31
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Continuation “Switching Menu”:

No. | Parameter Range Default
092 | Action Polarity (setting the output conditions): 0-511 0
Thissetting-functionisonly effectivein the Programming Mode and
requiresaselection of the corresponding outputs by the parameter
“Action Output”.
The output-conditions are assignable by a 9 bit binary code:
OuT: REL| 4 | /4| 3 | /3] 2 | /2] 1 1
Bit: 9 8 7 6 5 4 3 2 1
Bnary: 1| 8 1818/8|18/8|8|2|5
o o o o o o -~ o o
o o o o o ~ o o o
o o o o -~ o o o o
o o o ~— o o o o o
o o ~ o o o o o o
o ~ o o o o o o o
~ o o o o o o o o
Value: | 256 | 128 | 64 | 32 | 16 | 8 4 2 1
Example: Asetting of Action Output =275 (binary 10001 0011) causes
the following output conditions:
REL| 1 | Contact closed
OUT4| 0 |LOW
/OUT4| 0 | LOW
OUT3| 0 | LOW
/OUT3 | 1 | HIGH
OuT2| 0 |LOW
/0UT2 | 0 | LOW
OUT1| 1 | HIGH
/0UT1 | 1 | HIGH
After the test, this parameter must be reset to default (= 0).
093 | Read Back OUT (output for the EDM function): 0- 31 0

Defines the read back output for the EDM function - with respect to
inverting or non-inverting.

Bit0 | = 0 EDM function of OUT1
=1 EDM function of /QUT1
Bit1 | = 0 EDM function of OUT2
=1 EDM function of /OUT2
Bit2 |~ 0 EDM function of OUT3
=1 EDM function of /OUT3
Bit3 |~ 0 EDM function of OUT4
=1 EDM function of /0UT4
Bit4 | = 0 EDM function of REL1
=1 EDM function of REL1 (inverted)
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Continuation ,,Switching Menu“:

No. Parameter Range Defaul
t
094 Output Mode (output configuration): 0-15 0
Defines the configuration of the outputs:
Bito |- 0 OUT1 and /OUT1 are inverse
=1 0UT1 and /OUT1 are homogeneously
Bit1 |- 0 OUT2 and /0OUT2 are inverse
=1 0UT2 and /0UT2 are homogeneously
Bit2 |- 0 OUT3 and /0OUT3 are inverse
=1 0UT3 and /0OUT3 are homogeneously
Bit3 |- 0 OUT3 and /0UT4 are inverse
=1 0UT3 and /0UT4 are homogeneously
095
096
097
098
099
e Withhomogeneous outputs, all inputs will be pulled down to GND in case of power or
hardware failure. Thereby an error state cannot be clearly transmitted to another
device by theseoutputs.
e Using homogeneous outputs will reduce the Safety Integrity Level (SIL).
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20.7.  2.7. Control Menu

Thischapterdescribesthe featuresand configurationoptionsof the controlinputs. Dependingon
themode (parameter “OperationalMode”) twoup tofour HTL/PNP controlinputsareavailableat
the terminal [X10 | CONTROL IN].

Three different input configurations can be set by the parameter ,,Input Mode“:

e Two 2-pole inputs (IN1, /INT +IN2, /IN2)
Thecontrolinputsare eitherhomogeneousorinversely. Inthiscaseeachinputrequiresa
dual signal.

[X10: 2] LOW | [X10: 3] LOW | Error if inverse
. ) Error if : .
. . [X10: 2] LOW | [X10: 3] HIGH homogeneously Configuration by )
Signalpair1 Error if parameter ,,IN1 Function
[X10: 2] HIGH | [X10: 3] LOW homogeneously and ,,IN1 Config
: : rror if inverse
[X10: 2] HIGH | [X10: 3] HIGH | Error if i
[X10: 4] LOW | [X10: 5] LOW | Error if inverse
. ) Error if : .
. . [X10: 4] LOW | [X10: 5] HIGH homogeneously Configuration by )
Signalpair2 Error if parameter ,,IN2 Function
[X10: 4] HIGH | [X10: 5] LOW homogeneously and ,,IN2 Config
: : rror if inverse
[X10: 4] HIGH | [X10: 5] HIGH | Error if i

e One2-poleinput (IN1, /IN1) and two 1-pole inputs (IN2 + /IN2)
The2-poleinputiseitherhomogeneousorinversely. The 2-pole controlinput requiresadual
signal, while the 1-pole inputsonly requireasingle signal. Thus three independentinputsare

available.
[X10: 2] LOW | [X10: 3] LOW | Error if inverse Configuration by
Signalpair1 [X10: 2] LOW | [X10: 3] HIGH | Error if homogeneously parameter ,,IN1
[X10: 2] HIGH | [X10: 3] LOW | Error if homogeneously|  Function“ and ,,IN1
[X10: 2] HIGH | [X10: 3] HIGH | Error if inverse Config“
Sl 2 [X10: 4] LOW Configuration by parameter
[X10: 4] HIGH ,»IN2 Function* and ,,IN2 Config*
el 8 [X10: 5] LOW Configuration by parameter
[X10: 5] HIGH ,»/IN2 Function*“ and ,,/IN2 Config“

e Four 1-pole inputs (INT + /IN1T + IN2 + /IN2)
The1-poleinputsrequireonlyasinglesignal. Thus fourindependentinputsareavailable.

Signal 1 [X10: 2] LOW Configuration by parameter
[X10: 2] HIGH ,»IN1 Function* and ,,IN1 Config*
Sional [X10: 3] LOW Configuration by parameter
[X10: 3] HIGH ,»/IN1 Function® and ,,/IN1 Config“
Sl § [X10: 4] LOW Configuration by parameter
[X10: 4] HIGH ,»IN2 Function* and ,,IN2 Config*
Sl [X10: 5] LOW Configuration by parameter
[X10: 5] HIGH ,»/IN2 Function® and ,,/IN2 Config“
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Continuation ,,Control Menu“

No

Parameter

Range

Default

100

IN1 Function (assigns a function to input [X10 : 2]):

This parameter defines the input function. The respective switching
behavior can be specified by using the “IN1 Config” parameter.

0 | No function assigned

1 | Release lock of output OUT1 [dyn]

2 | Release lock of output OUT2 [dyn]

3 | Release lock of output OUT3 [dyn]

4 | Release lock of output OUT4 [dyn]

5 | Release lock of output REL1 [dyn]

6 | Release all output locks together [dyn]

7 | Set Frequency1 [stat]

Frequency simulation of Sensor1 [PRG]

8 | Set Frequency2 [stat]

Frequency simulation of Sensor2 [PRG]

9 | Set Frequency12 [stat]

Frequency simulation of Sensor1 und Sensor2 [PRG]

10 | Freeze Frequency1 [stat]
Freezes the actual encoder frequency of Sensor1 | [PRG]

11 | Freeze Frequency2 [stat]
Freezes the actual encoder frequency of Sensor2 | [PRG]

12 | Freeze Frequency12 [stat]

Freezes the encoder frequency of Sensor1 and Sensor2 | [PRG]
13 | Preselection Change
Switchoverbetween the upperand lower switching [stat]
point. The changeover takes effect toall outputs.

14 | Clear Drift1

Clears the counter of position drift 1.

15 | Clear Drift2

Clears the counter of position drift 2

16 | Clear Drift12

Clears both counters (position drift 1 and 2)

17 | EDM function of OUT1 or /OUT1

18 | EDM function of OUT2 or /0UT2

19 | EDM function of OUT3 or /OUT3

20 | EDM function of OUT4 or /0UT4

21 | Enable input for the output function of parameter
,Switch Mode“ =10 - 18

[dyn]

[dyn]

[dyn]

[stat]

22 | EDM function for REL1

[dyn] =dynamicfunctionifarisingedge appears at the input
[stat] =static permanent function
[PRG] =function onlyinthe “Programming Mode” active

0-22

In case of simultaneous commands "Set Frequency” and "Frequency freeze"

@ viabothcontrolinputs, the function"Set Frequency"has priority.
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Continuation ,,Control Menu“

No

Parameter

Range Default

101

IN1 Config (switching behavior of input [X10 : 2]):

Thisparameterdefines the switchingbehaviorof theinput. The
respective function assignment can be specified by using the
“IN1 Function” parameter.

Inverse dual channel input (statically, LOW)

Inverse dual channel input (statically, HIGH)

Inverse dual channel input (dynamically, LOW)

Inverse dual channel input (dynamically, HIGH)

Homogeneous dual channel input (statically, LOW)

Homogeneous dual channel input (statically, HIGH)

Homogeneous dual channel input (dynamically, LOW)

Homogeneous dual channel input (dynamically, HIGH)

Single channel input (statically, LOW)

Single channel input (statically, HIGH)

Single channel input (dynamically, LOW)

Single channel input (dynamically, HIGH)

Single channel input EDM clock of OUT1

Single channel input EDM clock of /OUT1

Single channel input EDM clock of OUT2

Single channel input EDM clock of /0UT2

Single channel input EDM clock of OUT3

Single channel input EDM clock of /OUT3

Single channel input EDM clock of OUT4

_— | e | e | e | e | e | e | | -
\om\lo‘m-BWN_\o‘ooo\lo‘U'l-hWN—\o

Single channel input EDM clock of /0UT4

N
o

Pulsedsingle channelinputof OUT1 (statically, HIGH)

21 | Pulsedsinglechannelinputof /OUT1 (statically, HIGH)
22 | Pulsedsinglechannelinputof OUT2 (statically, HIGH)
23 | Pulsedsinglechannelinputof /OUT2 (statically, HIGH)
24 | Pulsedsinglechannelinputof OUT3 (statically, HIGH)
25 | Pulsedsinglechannelinputof /OUT3 (statically, HIGH)
26 | Pulsedsinglechannelinputof OUT4 (statically, HIGH)
27 | Pulsedsinglechannelinputof /OUT4 (statically, HIGH)
28 | Pulsed single channel input of OUT1 (statically, LOW)
29 | Pulsedsinglechannelinputof /OUT1 (statically, LOW))
30 | Pulsed single channel input of OUT2 (statically, LOW)
31 | Pulsedsinglechannelinputof /OUT2 (statically, LOW)
32 | Pulsed single channel input of OUT3 (statically, LOW)
33 | Pulsedsinglechannelinputof /OUT3 (statically, LOW)
34 | Pulsed single channel input of OUT4 (statically, LOW)
35 | Pulsedsinglechannelinputof /OUT4 (statically, LOW)

0-35 0
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Continuation ,,Control Menu“

Afterthistime, illegal conditionsat the GPlInput resultsinanerror.
Adefault value of 10 corresponds to an error time of approx. 10 ms.

No. | Parameter Range Default
102 | /IN1 Config (switching behavior of input [X10 : 3]): 0-22 0
The functions are identical to the parameter "IN1 Function”
103 | /IN1 Config (switching behavior of input [X10 : 3]): 0-35 0
The functions are identical to the parameter "IN1 Config"
104 | IN2 Config (switching behavior of input [X10 : 4]): 0-22 0
The functions are identical to the parameter "IN1 Function”
105 | IN2 Config (switching behavior of input [X10 : 4]): 0-35 0
The functions are identical to the parameter "IN1 Config"
106 | /IN2 Config (switching behavior of input [X10 : 5]): 0-22 0
The functions are identical to the parameter "IN1 Function”
107 | /IN2 Config (switching behavior of input [X10 : 5]): 0-35 0
The functions are identical to the parameter "IN1 Config"
108 | Input Mode (input configuration): 0-2 0
Defines the input types:
0 | Two dual-channel input pairs
1 | One dual-channel input pair and two single inputs
2 | Four single-ended inputs
109 | ReadBack Delay (time until the read back is active again): 0,000 - 1,000 0,000
Bounce time delay for an external relay of the EDM function (sec.)
110 | GPIErr Time (value 1 corresponds to an error time of approx. 1 ms): 1-999 10
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20.8.

2.8. Serial Menu

No

Parameter

Range

Default

111

Serial Unit No. (assigns a serial unit number):

The devices can be assigned by unit numbers between 11 and 99
(default =11).

Please note: Unit numbers must not contain a 0 because
these numbers are reserved for group- or bulk-addressing.

11 -99

11

112

Serial Baud Rate (serial transmission speed):

o

9600 Baud
4800 Baud
2400 Baud
1200 Baud
600 Baud
19200 Baud
38400 Baud
56000 Baud
57200 Baud
76800 Baud
115200 Baud

O O NovNUT DN W —

-
o

113

Serial Format (format of the serial data):

0: | 7databits, parityeven, 1 stopbit
1. | 7databits, parityeven, 2 stop bits
2. | 7databits, parityodd, 1 stopbit
3: | 7databits, parityodd, 2 stopbits
4. | 7databits, noparity*, 1 stopbit
5: | 7databits, noparity*, 2 stopbits
6: | 8databits, parityeven, 1 stopbit
7. | 8databits, parityodd, 1 stopbit
8. | 8databits, noparity*, 1 stopbit
9. | 8databits, noparity*, 2 stopbits

*) With setting ,,no parity“ no secure data transmission guaranteed.
For a secure data transmission ,,Parity even® or ,,Parity odd*“ must be selected.
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Continuation ,,Serial Menu*:

No

Parameter

Range Default

114

Serial Page (serial page number of a variable):

The Parameter serves only for diagnosis purposes by the
manufacturer.

0-16 0

115

Serial Init:

This parameter determines the baud rate for the transmission of the
initialization values to the operator surface 056.0 respectively to the
BG230 programming and display unit.

0

Theinitialization values will be transmitted with 9600
baud. After that, theunitreturnsback tothebaudrate
set by theuser.

Theinitializationvalues will be transmitted with theuser
setting. After that, the unit continues with this baud rate.

With settings higher than 9600 baud the duration of the initialization
can be shortened.

116
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20.9.

2.9. Splitter Menu

(Looping of Sensor Signals for further Target Units)
The Splitter function is only integrated in DS230 and DS240.

No

Parameter

Range Default

117

RS Selector (determination of the RS422 output source):

Thisparameter defineswhichinputfrequency (Sensor1orSensor2)
is exported at terminal [X4 | RS422 OUT].

The assignment of channels for sensor1 and sensor 2 is specified by
the parameter ,,Operational Mode*.

0 Sensor1
Acopy of the Sensor1 frequency appears at terminal
[X4 | RS4220UT]

1 Sensor2
Acopy of the Sensor2 frequency appears at terminal
[X4 | RS4220UT]

Independent fromtheinputsignal, alwaysincremental R5422
square-wave pulses are generated.

SinCos signals are converted toincremental signals with
1 pulse / period (without an interpolation).

0-1 0
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20.10. 2.10.

Analog Menu

(Analog Output Configuration)

Thesettingof parameter “F1-F2-Selection” determineswhetherthe frequency of Sensor1 or Sensor2
is used to generate the analog output signal.

No

Parameter

Range

Default

118

Analog Start (initial value of the conversion range in Hz):

Definestheinitial frequency, at whichtheanalogoutput
should set its initial value of 4 mA.

119

Analog End (final value of the conversion range in Hz):

Definesthefinal frequency, at which theanalogoutput
should set its final value of 20 mA.

-500 000,00

500 000,00
(Hz)

0

1000,00

120

Analog Gain (gain of the D/A converter):

With a setting of 100, the frequency curve between the
parameters,Analog Start“and,,Analog End“ corresponds tothe
whole stroke of 16 mA (20 mA - 4 mA).

Withasettingofe. g. 50thestrokewouldbeonly8mAandthe
analogoutput suppliesavalueof4+8=12mAwhenreaching
the end frequency of parameter ,,Analog End“.

1-1000

100

mA A

20

16 =

12 =

8_

1 1
50 75
Analog S\Q/ing %

25

I
Analog Start (Hz)

I
Analog End (Hz)

»
|4

121

Analog Offset (fine adjustment of the zero point in pA):

Accurateadjustmentof theanalog offset withinafinerange.

-25 ...+25
(HA)

122
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201, 2.11.  OPU Menu

(Operational Unit Menu in case of a connected BG230)

No  Parameter Range Default
123 | X Factor 1 (no function for DS, internal BG parameter) 1 - 999 999 1
124 | / Factor 1 (no function for DS, internal BG parameter) 1-999 999 1
125 | +/- Value 1 (no function for DS, internal BG parameter) |-.999999-999999 0
126 | Units 1 (no function for DS, internal BG parameter) 0-12 0
127 | DecimalPoint 1 (nofunctionforDS, internal BG parameter) 0-5 0
128 | X Factor 2 (no function for DS, internal BG parameter) 1 - 999 999 1
129 | / Factor 2 (no function for DS, internal BG parameter) 1 - 999 999 1
130 | +/- Value 2 (no function for DS, internal BG parameter) |-999999-999999 0
131 | Units 2 (no function for DS, internal BG parameter) 0-12 0
132 | DecimalPoint2 (nofunctionforDS, internal BG parameter) 0-5 0
133

Hint: The actual BG230 operating manual describes further details about these parameters.
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.

Parameter List

No. |Parameter Min. Value|Max. Value| Default | Characters |Decimal Places Serial Code
000 | Operational Mode 0 9 0 1 0 AO
001 | Sampling Time 1 9999 1 4 3 A1
002 |Wait Time 10 9999 100 4 3 A2
003 | F1-F2 Selection 0 1 0 1 0 A3
004 | Div. Switch %-f 0 99999 10000 5 2 A4
005 |Div. %-Value 1 100 10 3 0 A5
006 |Div. f-Value 0 9999 3000 4 2 A6
007 | Div. Calculation 0 1 0 1 0 A7
008 | Div. Filter 0 20 1 2 0 A8
009 | Error Simulation 0 2 1 1 0 A9
010 | Power-up Delay 1 9999 100 4 3 BO
011 |SIN Error 0 1 0 1 0 B1
012 |Div. Mode 0 2 0 1 0 B2
013 | Div. Inc-Value 0 9999999 0 7 0 J2
014 | Filter 0 999 0 3 0 J3
015 | A-Edge 2/1 0 1 0 1 0 J4
016 | Sensor Overlap 0 2 0 1 0 J5
017 |Direction1 0 1 0 1 0 B3
018 | Multiplier1 1 10000 1 5 0 B4
019 | Divisor1 1 10000 1 5 0 B5
020 | Position Drift1 0 100000 0 6 0 Bé6
021 | Phase Err Count1 1 1000 10 4 0 B7
022 |Set Frequency1 | -50000000 | 50000000 0 88 2 B8
023 |SIN Err Time1 0 99 0 2 0 B9
024 | Direction2 0 1 0 1 0 co
025 |Multiplier2 1 10000 1 5 0 C1
026 |Divisor2 1 10000 1 5 0 C2
027 | Position Drift2 0 100000 0 6 0 C3
028 | Phase Err Count2 1 1000 10 4 0 C4
029 |Set Frequency2 | -50000000 | 50000000 0 88 2 C5
030 |SIN Err Time2 0 99 0 2 0 C6
031 |Preselect OUT1.H| -50000000 | 50000000 100000 88 2 c7
032 |Preselect OUT1.L | -50000000 | 50000000 | 200000 88 2 C8
033 |Preselect OUT1.D 0 9999999 0 7 0 MO
034 | Preselect OUT2.H| -50000000 | 50000000 300000 88 2 C9
035 |Preselect OUT2.L | -50000000 | 50000000 | 400000 88 2 DO
036 |Preselect OUT2.D 0 9999999 0 7 0 M1
037 |Preselect OUT3.H| -50000000 | 50000000 500000 88 2 D1
038 | Preselect OUT3.L | -50000000 | 50000000 600000 88 2 D2
039 |Preselect OUT3.D 0 9999999 0 7 0 M2
040 |Preselect OUT4.H | -50000000 | 50000000 700000 88 2 D3
041 | Preselect OUT4.L | -50000000 | 50000000 800000 88 2 D4
042 | Preselect OUT4.D 0 9999999 0 7 0 M3
043 | Preselect REL1.H | -50000000 | 50000000 10000 88 2 D5
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Continuation ,,ParameterList“:

N° | Parameétre Valeur min. | Valeur max. | Défaut |Chiffres| Décimales |Serial Code
044 Preselect REL1.L | -50000000 | 50000000 | 20000 88 2 D6
045 |Preselect REL1.D 0 9999999 0 7 0 M4
046 | Preselect OUT1.F 1 50000000 | 10000000 8 4 NO
047 | Preselect OUT2.F 1 50000000 | 10000000 8 4 N1
048 | Preselect OUT3.F 1 50000000 | 10000000 8 4 N2
049 | Preselect OUT4.F 1 50000000 | 10000000 8 4 N3
050 | Preselect REL1.F 1 50000000 | 10000000 8 4 N4
051 | Reserved 0 10000 1000 5 0 D8
052 | SwitchMode OUT1 0 22 0 1 0 D9
053 | SwitchMode OUT2 0 22 0 1 0 EO
054 SwitchMode OUT3 0 22 0 1 0 E1
055 | SwitchMode OUT4 0 22 0 1 0 E2
056 | Switch Mode REL1 0 22 0 1 0 E3
057 | Pulse Time OUT1 0 9999 0 4 3 E4
058 | Pulse Time OUT2 0 9999 0 4 3 E5
059 | Pulse Time OUT3 0 9999 0 4 3 E6
060 |Pulse Time OUT4 0 9999 0 4 3 E7
061 | Pulse TimeREL1 0 9999 0 4 3 E8
062 Hysteresis OUT1 0 1000 0 4 1 E9
063 | Hysteresis OUT2 0 1000 0 4 1 FO
064 | Hysteresis OUT3 0 1000 0 4 1 F1
065 Hysteresis OUT4 0 1000 0 4 1 F2
066 Hysteresis REL1 0 1000 0 4 1 F3
067 ' Matrix OUT1 0 511 0 3 0 KO
068 Matrix OUT2 0 511 0 3 0 K1
069 Matrix OUT3 0 511 0 3 0 K2
070 Matrix OUT4 0 511 0 3 0 K3
071 | Matrix REL1 0 511 0 3 0 K4
072 | MIA-Delay OUT1 0 99999 0 5 0 K5
073 | MIA-Delay OUT 2 0 99999 0 5 0 Ké
074 | MIA-Delay OUT 3 0 99999 0 5 0 K7
075 | MIA-Delay OUT 4 0 99999 0 5 0 K8
076 | MIA-Delay REL1 0 99999 0 5 0 K9
077 | MAI-Delay OUT 1 0 99999 0 5 0 LO
078 | MAI-Delay OUT 2 0 99999 0 5 0 L1
079 | MAI-Delay OUT 3 0 99999 0 5 0 L2
080 | MAI-Delay OUT 4 0 99999 0 5 0 L3
081 | MAI-Delay REL1 0 99999 0 5 0 L4
082 |Delay OUT1 0 9999 0 4 3 N5
083 |Delay OUT2 0 9999 0 4 3 N6
084 |Delay OUT3 0 9999 0 4 3 N7
085 |Delay OUT4 0 9999 0 4 3 N8
086 |Delay REL1 0 9999 0 4 3 N9
087 |Startup Mode 0 9 0 1 0 F4
088 | Startup Output 0 31 0 2 0 F5
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Continuation ,,ParameterList“:

C | Parameter Min - Wert | Max - Wert Default Stellen | Nachkommastellen |Serial Code
089 | Standstill Time 0 9999 0 4 3 F6
090 | Lock Output 0 63 0 2 0 F7
091 | Action Output 0 31 0 2 0 F8
092 | Action Polarity 0 511 0 3 0 F9
093 | Read Back OUT 0 31 0 2 0 GO
094 | Output Mode 0 15 0 2 0 G1
095 | Reserved 0 10000 1000 5 0 H2
096 | Reserved 0 10000 1000 5 0 H3
097 | Reserved 0 10000 1000 5 0 H4
098 | Reserved 0 10000 1000 5 0 JO
099 | Reserved 0 10000 1000 5 0 J1
100 | IN1 Function 0 22 0 2 0 G2
101 |IN1 Config 0 35 0 2 0 G3
102 | /IN1 Function 0 22 0 2 0 10
103 | /IN1Config 0 35 0 2 0 11
104 | IN2 Function 0 22 0 2 0 G4
105 |IN2 Config 0 35 0 2 0 G5
106 | /IN2 Function 0 22 0 2 0 12
107 | /IN2 Config 0 35 0 2 0 13
108 | Input Mode 0 2 0 1 0 14
109 | Read BackDelay 0 1000 0 4 3 G6
110 | GPI Err Time 1 999 10 3 0 G7
111 | Serial Unit Nr. 11 99 11 2 0 90
112 | Serial BaudRate 0 10 0 2 0 91
113 | Serial Format 0 9 0 1 0 92
114 | Serial Page 0 16 0 2 0 ~0
115 | Serial Init 0 1 0 1 0 9~
116 | Reserved 0 10000 1000 5 0 HO
117 | RS Selector 0 1 0 1 0 H1
118 | Analog Start -50000000 | 50000000 0 88 2 H5
119 | Analog End -50000000 | 50000000 | 1000000 88 2 Hé6
120 | Analog Gain 1 1000 100 4 0 H7
121 | Analog Offset -25 25 0 83 0 H8
122 | Reserved 0 10000 1000 5 0 H9
123 | X Factor 1 1 999999 1 6 0 z0
124 | / Factor 1 1 999999 1 6 0 yAl
125 | +/- Value 1 -999999 | 999999 0 86 0 72
126 | Units 1 0 12 0 2 0 z3
127 | Decimal Point1 0 5 0 1 0 z4
128 | X Factor 2 1 999999 1 6 0 z5
129 | / Factor 2 1 999999 1 6 0 z6
130 | +/- Value 2 -999999 | 999999 0 86 0 z7
131 | Units 2 0 12 0 2 0 z8
132 | Decimal Point2 0 5 0 1 0 29
133 | Reserved 0 10000 1000 5 0 00
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