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The MOCx motion control modules are modules for drive monitoring. With their help a very
wide range of types of drives (electrical, pneumatic, hydraulic etc.) can be safely
monitored, if suitable sensors are installed.

The function blocks which are described in this chapter are just available in conjunction
with a MOCx module. They are specifically tailored to applications for drive monitoring. In
general two types of function blocks are used. The first of these are the actual monitoring
function blocks, which monitor speed, position or stop and brake functions.

The Others are function blocks for data conversion. These function blocks are necessary,
because the MOCx modules can also process integer data types, in contrast to the rest of
the Flexi Soft system.

11 Product Features

111 Features

e 7 drive safety functions:

SLS SSM
Iméafely-limited speed  Safe speed monitor
1 {en
v : o

SS1 SS2
Safe stop 1 Safe stop 2
S0S SDI

Safe operating stop  « Safe direction

SBC
Safe brake control

e For all common encoder interfaces

-

e Programmable logic
e  Monitoring of up to 10 speed levels and 4 brake ramps

e Monitoring of multiple axes is possible

© SICK AG ° Industrial Safety Systems ¢ Germany ¢ All rights reserved 5
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Your benefits
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Integration into a Flexi Soft system with one software tool and one project file

allows quick project planning and commissioning

Easy logic development by using predefined, modifiable, freely configurable

applications

Optimal level of integration into higher-level controllers via all common fieldbus

systems through gateways

Documentation of the entire safety application simplifies machine acceptance

and validation

Monitoring movements instead of shutting down increases machine productivity

Flexibility because of a wide range of drive safety functions

Target applications

Handling systems

Portal robots

Packaging machines
Printing machines

Filling machines

Rack feeders

AGVs

Drilling-, Milling- and CNC-machines
Servo presses

Turning tables

Winding (foil, paper, metal)
Tire production

Industries

Machine building
Automotive

Tire manufacturing
Press manufacturers
Wood

Paper

Print

Intra-logistics
Transport-logistics
Packaging
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1.2 Application Examples

121 Stationary applications

Machines where the operator is separated from the hazardous point by mechanical
measures like housing, cover, moveable guards

e Access protection with standstill detection
e Maintenance and service mode with limited speed
e Emergency stop request

1.2.1.1 Access protection with standstill detection

Application: The unlocking of a safety door for
saw line

A safe speed monitor (SSM) signal has to be
provided for a saw line. For this reason the rotation
speed will be checked. When the rotation speed is
located in a safety area, a signal will be sent to the
safety controller. When the saw is at standstill, the
safety controller gives the command to unlock the
safety door whereupon the safety door can be
opened.

SICK

SSM releases a safe signal when the speed is
Yimn exceeding or undercutting a configured limit.

Swiitching output

HIzH

L

o

Your benefits:

e |t shows the standstill of the drive
e Fast access into the machine and fast intervention
e Rise in the productivity

8017009/2014-02-17 © SICK AG * Industrial Safety Systems ¢ Germany ¢ All rights reserved 7
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1.2.1.2 Maintenance and service mode

Application: Maintenance with limited speed on a
saw line

Maintenance has to be done with reduced speed to
minimize the risk for the operator. Therefore the Drive
Monitor monitors the speed. When the speed exceeds
the limit because of a malfunction, the Drive Monitor
switches off the drive.

The SLS function monitors the speed of the drive. The
drive will be stopped by the drive monitoring device
e.g. via STO, when a configured speed limit is
exceeded.

Your benefits:
* Drive is only allowed to move with a limited speed
* Higher efficiency, beacause downtime of the machine/system is minimized

¢« Convenient and safe maintenance

© SICK AG * Industrial Safety Systems ¢ Germany * All rights reserved 8017009/2014-02-17
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1.2.1.3 Emergency stop SS1

Application: Access protection with light curtain

When an operator enters a danger area, the SS1
function will be activated and a safely monitored
emergency stop ramp will be activated for the
directions of motion. The motion will be stopped fast
so that the operator will not be injured. The STO
function will be activated when the speed is below
the limit.

v SS1 induces the brake operation of the drive via an
emergency stop ramp at the point to. This brake
operation is monitored by the Drive Monitor. When
the current speed is below the limit (standstill = t4),
then the energy supply of the drive will be

™ disconnected (STO).

Your benefits:
. Stop via emergency stop ramp by monitoring the brake operation
. Fast intervention of the user

. Rise in the productivity

© SICK AG ° Industrial Safety Systems ¢ Germany ¢ All rights reserved 9
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1.2.1.4 Emergency stop SS2

Application: Unwarranted access on the hazardous
area

When a person enters the area which is protected
with light curtain, the SS2 function will be activated.
The motion of the machine will be stopped with an
emergency stop deceleration and the Drive Monitor
detects when the rotation speed is below the
configured limit. Via SOS function the load of the
cranes will be held in the position in which it has
been stopped.

n <

The SS2 function starts the brake operation via an

emergency stop deceleration at point ty. This brake

operation will be monitored by the Drive Monitor.

When the speed is below the configured speed limit
. Ve (t4), then the SOS function will be activated.

Your benefits:
. Controlled stop via an emergency stop ramp after a certain time
. Faster intervention possible

. The machine can start a new cycle without a readjustment

1.2.1.5 Summary of the stationary applications

Function Feature Benefit

. . Fast access into the
Access protection with

10

standstill detection

machine and fast
intervention

Rise in the productivity

Maintenance and service
mode

Drive is only allowed to
move with a limited speed

Better performance and
machine availability,
because idle times of
machines can be minimized

Emergency stop SS2, after
process interruption

e Fasterintervention
possible

e The machine can start
a new cycle without an
readjustment

e Higher productivity
e Less downtimes

© SICK AG * Industrial Safety Systems ¢ Germany * All rights reserved
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1.2.2 Mobile applications

Vehicles where humans may be located in the danger area, which are secured by optical
safety devices (safety laser scanner)

e AGVs, AGCs, cranes

e Speed monitoring and selection/activation of scanner fields depending on the
speed

e Emergency stop request

1.2.2.1 Safe operating stop SOS
Application: Lifter

After the pallet has been lifted on the shelf, it should
be held until it is completely out of the shelf, then it
starts to drop. The drive monitoring device monitors
that the position of the load is held.

The function SOS is used to remain the drive/ rotor in
the position, where the function was activated at t,.
That means that the energy supply of the drive is
retained and the drive operates against the extrinsic
force and torque so that the position of the rotor will be
maintained. The palette remains after lifting in the rest
t  position.

to

Your benefits:

e The drive or application will be stopped into the current position and remains on
energy supply

e Safe intervention is possible without a new adjustment of the machine

e Rise in the productivity

8017009/2014-02-17 © SICK AG * Industrial Safety Systems ¢ Germany e All rights reserved 11

Subject to change without notice



About the Drive Monitor FX3-
MOC Onlinehelp

Drive Monitor FX3- MOC

1.2.2.2 Safely limited Speed SLS

= : Application: Automatic guided vehicles (AGV)

-

When an AGV travels into a direction of an obstacle,
the laser scanner sends a signal to reduce the speed.
The speed monitoring of the drive monitoring device is
acitvated. The AGV doesn’t have to stop, but it can
approach slowly and controlled to the obstacle.

The drive has to stop only when the protection field of
the scanner is violated or the speed will not be reduced
to the expected level.

"_L

.

_—

d

‘Y’/

=

The SLS function monitors the speed of the drive.

wen 1H€ drive will be stopped by the drive monitoring device
e.g. via STO, when a configured speed limit is
exceeded. In the application the AGV system can
approach slowly to an obstacle.

-

Your benefits:
* The AGV is only allowed to move with a limited speed
»  Controlled approaching of the AGV to the obstacle is possible

»  Better performance, because idle times of the AGV system can be minimized

1.2.2.3 Safe direction SDI
Application: Automatic guided vehicles (AGV)

In an AGV-application the scanner recognizes an
E-ﬂxf e obstacle. The speed has to be reduced and if the
2 > protection field is violated, the AGV will be stopped
- completely. The drive monitoring device activates the
- SDI function whereby the currently used rotating
- direction of the drive will be blocked i.e. now the
vehicle can only move away from the obstacle.

The function SDI ensures that the drive can only move
t inone direction. In the application it will be assured
that the AVG can only move away from the obstacle

Your benefits:
* It ensures that the drive can only move in one direction
* Raising efficiency
*  Flexible shape of the transport process

¢ Industrial Safety Systems  Germany ¢ All rights reserved 8017009/2014-02-17
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1.2.2.4 Scanner field switching with Safe Speed Monitor SSM

Application: Switching the safety field of a laser

Switching output

s Il 1 .

L i

Your benefits

-

-

scanner

A safe speed monitor (SSM) signal has to be
provided to switch the fields of a scanner
depending on the speed of the vehicle. For this
reason the rotation speed will be checked. When
the rotation speed is located in a safety area, a
signal will be sent to the safety controller. Then the
safety controller passes the command to the
scanner to switch the field.

SSM releases a safe signal when the speed is
exceeding or undercutting a configured limit. In the

scanner fields.

* It shows the speed value of the drive

* Engineering in one file

* Rise in the productivity

1.2.2.5 Summary AGV

application, the signal can be used to switch

Function

Feature

Benefit

Safe Speed Monitor SSM

Detecting speed, selecting
protecting field of scanner,
EFI communication

Less wiring
More flexible navigation

Emergency stop SS2, after
detection of an obstacle

e  Drive will be
decelerated electrically

e No use of mechanical
brake

Fast restart
Less abrasion of
mechanical
components
Less downtimes

Safe operating stop SOS
and direction detection SDI

e Fast restart when
obstacle is away

e  More flexibility for
navigation

Higher productivity
Less downtimes

© SICK AG * Industrial Safety Systems ¢ Germany e All rights reserved 13
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Encoders in the FX3-MOCx motion control module

There are a total of 3 encoder groups to choose from. With drag & drop it’s possible to
draw or erase the different types of encoders on the Drive Monitor. To get to the encoder
configuration double click on the encoder symbol.

3 Flexi Soft Designer 16:0 - [Neues Projekt] cunsaveds. D - W oo

Project Device  Btras

. g.‘J H ﬁ‘ Com settings m(onned gu\:ccnnm Qg Trensfer gﬂ. Upload | BE ~
Q Logic editor + Mlnterfa:ei o Report @) Diagnostics ﬁ Data Recorder SICK Flexi Soft main module FX3-CPU2
Paiking area

@) First steps 0] a
B @) User defined setiings 4

@ How can| connect  sensor to EFI?
@ How can | minimize my reaction time?

StepVaxx  Step¥ i

@ How can | simulate the canfiguration?
& How can | transmit the configuration to the station
i

© Sensorsiencodersinputs
=
¥ Output types
&y
[ EFlelements s T
= ¢ Encoder a7
SICK 5
SiniCos encoder *f
a8 :I ABincremental encoder I " i
2
S ABincremental, HTL 24, 2 outputs FLEXI sat § ] H
AMB incremental encoder, HTL 24%, 2 outp. CPU2 H [+
4 UL ABincremental, HTL 24V, 2 pairs of ot s s
TUL A incrementsl encoder, HTL 24, 2 pairs []
41 ABincremental, TTL, 2 outputs
/B incremental encoder, TTL, 2 outputs 1-ea-20
+1I1J ABincremental, TTL, 2 pairs of outpw -
TUL A incrementsl encoder, TTL, 2 pairs of o
4 ABincremental, HTL 12V, 2 outputs

/8 incremental encoder, HTL 12, 2 oulp,
#7171/ A/Bincremental, HTL 12V, 2 pairs of ov
UL &/ incremental encoder, HTL 12V, 2 pairs
4Ll ABincremental, RS422, 2 pairs of outg
TUIL A ncrementsl encoder, RS422, 2 paire of
& S5l encoder

B, FlestiLoop

®% FlexiLine

T i 1 v
|<8F Etements |[] Modules (@ Info & Parisl applications [

[ Machine Operator [133 Offline |/i\ Designer configuration is not verified

At the beginning all encoders are treated equally.

[ ermentstings -~ T T s

% AB incremental, HTL 24V, 2 outputs: "AB incremental, HTL 24V, 2 outputs™
E1: AR incremental encader, HTL 2417, 2 outputs
Settings I
! Motion type (rotatory, linear) and t_ S |
Sealing of measuring system Motion type (rotatory. linear) and type of measuring system
Counting direction This selecticn has an influence on the scaling of the measuring system. Basically here the motion type (rotatory, linear) is selected. Accordingly
the inputs are either for rotatory motion (e.g. Rev/min) or for linear motion (e.g. mm/s).
Max possible speed jump .
) Rotatory motion
Encoder splitter box
|
Report
g
@ Linear motion and rotatory encoder
g
I
i
i © Linear mofion and linsar encoder or
distance senscr
i
i
i
i
I
i 3 E: Encoder B G Gear. cptional D Encoder resolution @ Pevplutions of the gear output
M M: Motor. optional L: linear moving part a ?::;IU"DHS on the encoder (@ Linear measuring system
<
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Encoders in the FX3-MOCx
motion control module Chapter 2

All three encoder groups have the tabs “Motion type”, “Scaling of measuring system”,

“Counting direction”, “Max possible speed jump”, “Encoder splitter box” and “Report”,
which initially all be treated equally.

The group of A/B incremental encoder has no further adjustment.

The group of Sin/Cos encoder has the additionally tab “Sin/Cos analog voltage
monitoring”.

The group of SSI encoder has the additional tabs “SSI Settings” and “Error evaluation”.
More information contains chapter 3 “Encoder configuration”.

2.1 A/Bincremental encoders

For this encoder type there are no encoder-specific settings or monitoring features.
To reach the required safety level, function blocks in the MOCx logic can be used to check
the information provided by the encoder (motion data).

2.2 Sin/Cos encoder

221 Overview of special parameters for sin/cos encoders

Parameters Description Possible values
See section 10.3.2

Sin/Cos analog “Sin/Cos analog voltage e Inactive

voltage monitoring monitoring” on page 279 e Active

(guide book).

See section 10.3.3 Sin/cos
Increased resolution increased resolution” on
page 283 (guide book).

Normal
Inverted

222 Sin/Cos analog voltage monitoring

This function is used to detect errors in the encoder system. This can be helpful particular
in applications in which an axis is to be monitored using only one sin/cos encoder. With
sin/cos analog voltage monitoring it is checked whether the sine voltage and cosine
voltage are in the required ratio in relation to each other.

If the sin/cos analog voltage monitoring detects invalid voltage ratios, then the status bits
in the motion data for the related encoder are set to invalid.

The status bits become valid again if the following conditions are met for at least 1 second
without interruption:

e The sin/cos analog voltage monitoring detects valid ratios.
° All other checks made also provide a positive result.

The ratio between the sine voltage and the cosine voltage is checked for two criteria by the
MOCx module during the sin/cos analog voltage monitoring;:

e  vector length
e signal swing

Further informations are to find in the Operating instruction, chapter 10.3

© SICK AG * Industrial Safety Systems ¢ Germany e All rights reserved 15
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223 Sin/Cos- increased resolution

This function is available on sin/cos encoders and is relevant for sin/cos encoder systems
with a low resolution that can result in the coarse graduation of the speed measurement.
With increased resolution activated, the number of counting points is increased by a factor
of 4 and in this way the resolution of the speed measurement improved.

Without increased resolution (deactivated). With increased resolution (activated).

If the resolution of the speed measurement without sin/cos increased resolution is already
less than or equal to the internal representation of the speed value in the data type motion
(1 digit = 0.5 rev/min or 1 mm/s), then the activation of this option has no effect.

© SICK AG * Industrial Safety Systems ¢ Germany * All rights reserved 8017009/2014-02-17
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2.3 SSI encoder

Chapter 2

231 Overview of special parameters for SSI encoders

Parameters Description Possible values
The baud rate for the clock e O = Listener

Baud rate

output as SSI master.

e 100-1000 kBaud

[1] Number of bits for the

Number of clock cycles for a

16-62
entire SSI protocol frame transmission
Number of leading bits that
2] Number of leading bits . g. . 0-46
do not contain position data
Number of bits that contain
3] Number of
[31Nu the relevant position data 16- 32

position data bits

bits

Double data transmission

Selection whether the
position value is
transmitted once or twice in
an SSI protocol frame

e Transmission of a single
position value

e Double transmission of
the position value

[4] Number of bits between
the position data bits

Only available with double
transmission of the position
value

0-30

Data code

Data code for the position
data bits

e Binary
e Gray

Error bit evaluation

Monitoring of error bits that
are provided in the SSI
protocol frame by the
encoder

For each bit that is not a
position data bit

e liserror

e Qiserror

Max. data reception
interval

Maximum time in which
valid position data are
expected

4-100 ms

2.3.2

Double data transmission

Certain SSI encoders support multiple data transmission. During this process the same
encoder data are output again, if during this process the pause between the data
packages (monoflop time) is not exceeded. In this way, e.g., data corrupted by
transmission interference can be detected.

The MOCx module supports double position data transmission. If double data transmission
is activated, then it is checked by the MOCx module whether the two values for the
position data in the SSI protocol frame are identical. If they are not identical, then the
position data from this SSI protocol frame are ignored.

© SICK AG * Industrial Safety Systems ¢ Germany e All rights reserved 17
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233 Error bit evaluation

Certain SSI encoders also transmit in the SSI protocol frame, in addition to the position
data bits, error bits that reflect the result of internal encoder monitoring functions. Such
error bits can be evaluated using the MOCx module.

During this process it can be defined individually for each bit whether 1 or O represents the
error state. If the error state is detected for at least one selected error bit, then the
position data in this SSI protocol frame will be ignored.

234 Max. data reception interval

With this function it is possible to temporarily tolerate invalid position data and to use the
last valid position data for this time. If not all relevant checks were valid at least once for
longer than the Max. data reception interval, then the status bits in the motion data for the
related encoder are set to invalid.

The status bits are valid again if the Max. data reception interval was met for at least one
second without interruption.

On the SSI encoder the timer for the Max. data reception interval starts when one of the
following monitoring functions delivers a negative result:

e |D monitoring
eSSl protocol frame not received or only incompletely received (only applies for SSI
master)

e double data transmission

e error bit evaluation

e max. speed step
The MOCx module only ever evaluates just one SSI protocol frame in the 4 ms cycle. If the
SSI listener transmits several SSI protocol frames within 4 ms, the addition SSI protocol
frames are not evaluated.

© SICK AG * Industrial Safety Systems ¢ Germany * All rights reserved 8017009/2014-02-17
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3.1 A/Bincremental encoders

In the following is an example, which is not suitable for every application.

2 Flexi Soft Designer 160 - [New project] <unsaved>

= Ed
Project Device  Extras

3 - & B | &7 com settings I connect 1] pisconneet | gy ranster iy vpioaa | ES -
[ 1D Harcware configuretion [ Logic itor « 2 nseraces « (2] Report (@) Disgnostics 7% Date Recorder SICK Flexi Soft main module FX3-CPU2

Patking area @ Logic editor

% MOCOI - Logic editor

©) First steps
D @) User defired settings ‘
@ How can | connect a sensor bo EFI?
@ How can | minimize my reaction time?
@ How can | simulate the configuration?
[ How can | kransmit the configuration to the: station -

a

Step¥3xc | StepViax

<

Sensorsiencodersinputs

Output types

EFl elements

A1 A2 |

o

4 Encoder

© & F“E«E@QE

SICK s
@ SinCosencoder [ ]

” =
=] AB incremental encoder .
=3 g gt %
]
CE]

+[{ ABincremental, HTL 24V, 2 outputs FLEXI saft
AB incremental encoder, HTL 24Y, 2 outpy cpuz
41U ABincremental, HTL 24V, 2 pairs of ou a1 S
TUL  AB incrementsl encoder, HTL 24V, 2 psirs a
@4 ABincremental, TTL, 2 outputs
AMB incremental encoder, TTL, 2 outputs 1-EA-2
# 1/ ABincremental, TTL, 2 pairs of outpu! (5 814 8l
TUL  AB incremental encoder, TTL, 2 pairs of o
@4y ABincremental, HTL 12V, 2 outputs
A8 incremental encoder, HTL 12V, 2 outpy
41U ABincremental, HTL 12V, 2 pairs of ot
TUL AB incremental encoder, HTL 12V, 2 peirs
@11 ABincremental, RS422, 2 pairs of outr.
UL A incrementsl encoder, RS422, 2 pairs of
® & §8l encoder

FBMOC0.

5, FexiLoop
@ 5% FlexiLine
s

E E— | v
|8+ Elements | Modules (@ Info (€ Partial applications I

Machine Operator 133 Offline /& Designer configuration is not verified

To get to the encoder configuration double click on the encoder symbol.
Element settings =N

ULl AB incremental, HTL 24V, 2 pairs of outputs: "A/B incremental, HTL 24V, 2 pairs of outputs™
MIL E1- /8 incremental encoder, HTL 2417, 2 pairs of outputs

Setings i
=] Motion type (rotatory. linear) and L - & (3
I ‘Scaling of measuring system Motion type (rotatory. linear) and type of measuring system |

‘Counting direction This selection has an influence on the scaling of the measuring system. Basically here the motion type (rotatory, linear) is selected. Accordingly
the inputs are either for rotatory mation (e.g. Rev/min) or for linear motion (e.9. mm/s)
Max possible speed jump

Rotatory motion

Encoder splitier box ) a a
- M -~ k=l -,
Report o = e,
I I
|
]

©® Linear motion and rotatory encoder

i ) Linear motion and linear encoder or
distance sensor

it iy
| 1] 1]
|
| @ E: Encoder @ G Gear, optional D Encoder resolution @ Reyglutiens of the gear output
W} M: Mator. optional @ L linear moving part @ fevplutions onthe encoder gy | incar measuring system
<

'In the tab "Motion type" the used type of motion is selected.

© SICK AG ° Industrial Safety Systems ¢ Germany ¢ All rights reserved 19



Chapter 3 Encoder configuration Onlinehelp
Drive Monitor FX3- MOC

Element settings

% AB incremental, HTL 24V, 2 outputs: "AB incremental, HTL 24V, 2 outputs"
El: A/B incremental encoder, HTL 24V, 2 ootputs

Settings | BOM info | Summary

I Motion type (rotatory. linear) and t_ a & (4|

T e—
ing system:

measu
Counting direction e

Linear mation and rotatory encoder

M ble i a a a
ax possible speed jump i g 3 . -
Encoder splitier box v < - )
+
1]

| Report

Calculation of resolution
Calculation of resclution
Resolution @ s400 E Increments per mm

Speed acquisition g

mm/s
resolution

Encoder resolution: ) : @ 4@05 Pulses/Rev =

Due to counting the edges of tgffks A and B. the number of
increments = 4x number of pyfSes of cne track

Number of Revolutions
Qutput axis : Encoder axis
Gearbox factor a :FH - a :H
Mechanic factor: @  eEmmeer @ 2[] Revolutions

The speed aquisistion resolution depends on the scaling of the measuring

| system. This means, that the internal speed valuss are always in multiples of
the speed aquisition resolution. The speed aquisition resolution should be
significant smaller than the smallest monitored speed limit.

LT T
IE| HHHHAHWWT@_JLJ ! :

/
- ) /
With the “Scaling of measuring system”, the ratio between the information which is
provided by the encoder and the part moved mechanically is defined (number of
increments per turn or per mm, depending on movement type).
The available Assistant allows it to calculate the scaling, considering a gearbox factor and
a mechanical factor.

Based on this scaling, the information which is provided by the encoder is converted so
that the internal motion signal always has a consistent representation and because of
that, a usage in the MOCx logic is possible independent of the measuring system scaling.
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Element settings

Il A8 incremental, HTL 24V, 2 pairs of outputs: "A/B incremental, HTL 24V, 2 pairs of outputs™
TUL  £1: A8 incremental encader, HTL 24\, 2 pairs of outputs

Settings | BOM info | Summary
£ Mation type (rotatory, linear) and < > & +
I Scaling of measuring system Counting direction
Counting direction The count direction determines if the calculated position difference is considered positive or negative. For encoders that count in the opposite
direction based on the mounting position. this parameter can be used 1o adjust the counting dirsction
Max possible speed jump
@ MNomal -
Encoder spliter box <
1
Report [ Vi
1
[ . !
| B . !
ot
2 Inverted ©
I i
l
i |
| ] |
|
|

The counting direction defines if the determined position change is evaluated as positive
(normal) or negative (inverted). In case of encoders which count in the opposite direction
because of their installation position, the counting direction can be changed using this

parameter.

Element settings - - [
UL AB incremental, HTL 24V, 2 pairs of outputs: "A/B incremental, HTL 24V, 2 pairs of outputs™
Tl £1. A8 incrementai encoder, HTL 241, 2 pairs of outputs
Settings | BOM info | Summary (]
£ Motion type (rotatory, linear) and - 4 pod +
| Scaling of measuring system Revolution speed jump observation |
‘Counting direction Here you can set the maximum speed jump that can occur in the configuration. If larger speed changes are recognized. for example by errors
= like @ cennection failure at sufficiently high speed, this will result in the encoder signal to be interpreted as invalid
Manx possible speed jump

Encoder splitter bax

Repart

The maximum speed

[C] With menitoring

step which can occur in a configuration/application can be entered

here. This increases the diagnostic ability of the security application because a demolition/
defect of an encoder can be determined.
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Element settings ===
UL AB incremental, HTL 24V, 2 pairs of outputs: "AB incremental, HTL 24V, 2 pairs of outputs”
TUL 1 A/8 incremental encoder, HTL 24V, 2 pairs of outouts
Settings | BOM info | Summany "
£ Motion type (rotatory, linear) and t S -
| Scaling of measuring system ncoder supply voltage il |
Counting direction @ From FX3HMOCx
. - ) Extemal (e.g.. by PLC or frequency converter)
is selection affects the wiring example in the report.
Encoder splitter bax
Report Depending on this selection, monitoring of the 1D code of the encoder junclion box is activated or deactivated. In addition,
the wiring example and parts list is adjusted in the report based on the selection.
| 1] ] Bl Connectioncable B Connection cable
| for drive menitoring between connector
1o connecior bax boxes
- @ 2m @ 2m
@ g
"[ﬂ. ] 5 10m
i
2
[
[ [ Connection cable
| for drive monitaring
~ to connector box: 2
o -
| - @ Im
f £
|
| B Connectioncable B Customer-specific
for drive menitoring connecting cable
| 1o connecior bax
|| E ® 2m
i &
i 4
]
. Connecting cable for drive monitoring with fiying
leads. 2 m
(+)  Failure of the supply voltage for the encoder and/or interruption of the common GND connection from
FX3-MOCx to the encoder connector box are detected. M
<

The type of the encoder connection defines if an encoder connection box is used for the
encoder. The monitoring of the encoder connection box ID is activated or deactivated
based on this selection.

The selection of the supply voltage (“From FX3-MOCx” or “From external”) has no effect on
the function of the device. Corresponding to the selection, only the wiring diagram in the
Flexi Soft Designer report is adapted.

In the encoder connection box there is an ID in conjunction with the outputs for the
encoder voltage supply from the MOCx module (“ENC1_24V” or “ENC2_24V"). If a type of
connection with at least one encoder connection box is selected in the configuration,

then the MOCx module cyclically checks this ID code.
(Further information: Operating instruction page 277)
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Element settings ===
Il AB incremental, HTL 24V, 2 pairs of outputs: “A/B incremental, HTL 24V, 2 pairs of outputs™
TUL  £1: A/8 incramental encoder, HTL 24V, 2 pairs of outputs
Settings | BOM infa | Summary
£ Motion type (rotatory. linear) and t a4 B & (¢
| Scaling of measuring system o= I
1. Encoder parameters
Counting direction o
. . Parameter Value
Dol erEs Encoder Index 1
" Motion type Linear motion
Encoder splitter b
O TR Encoder type TTL/ HTL 12V HTL 24V, 2 output pairs.
Report Scaling of the measuring system 512.000 Increments/mm (5121 Incrementsimm}
Direction Normal
I Encoder connection box I check Enabled
i Max. allowed jump in speed Without monitoring
Sin/Cos analog voltage menitoring Disabled
Increase the resolution Disabled
<
'

A summary of the configuration of the function block, including all input and output links
and the configured parameters is displayed on the tab “Report”.

3.2 Sin/Cos encoder

The configuration of the Sin/Cos encoder is similar to the other incremental encoder, but
there is an additional parameter set “Sin/Cos analog voltage measuring”.

Sin/Cos analog voltage check:

When this parameter is activated the Diagnostic Coverage DC will be increased, because
faults on the encoder or the connection of the encoder can be detected.

When it is deactivated PL d can not be achieved with one single Sin/Cos encoder(see
chapter 2.2.2).

Increased resolution:

Further informations in Chapter 2.2.3.

Element zettings - — o B S

N SinCos, 1 Vpp: "Sin/Cos, 1 Vpp"
E1: Sin'Cos Incremental encoder, 1 lipp

Settings | BOM info | Summans |

£ Motion type {rotatory, linear) and £ < b & 3
Sealing of measuring system Sin/Cos analog voltage check
Counting direction This function is used for srror control of the
encoder system. When Sin/Cos analog voltage
Max possible speed jump monitoring is enabled. the required relationship

between the sine and cosine voltage is checked.
Pres el
; relationship. then the status bit in the Motion data
I Encoder splitter box of the correspondig enceoder is set to invalid

i| Report Sin/Cos analog voltage check

Increased resolution

i This function is relevant for low-resolution
enceder systems, which can lead to jumps in
| speed during signal acquisition. When resolution

enhancement is enabled. the number of counting
points is increased by a factor of 4.

Increased resolution
[l
\wiith the chesen sealing of the measuring system. this
[ E

[ ok ][ cancel ]
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3.3 SSI master/listener

SSI encoders can often be found as linear measurement sensor. For logistics applications
typical candidates are DME5000, DL100 and OLM

For machine tools applications typical candidates are TTK-70 or similar systems.

Thus there is a broad spectrum between very large distances as well a very high precision.
SSI sensors typically measure the position and the Drive Monitor calculates the speed as a
difference between two positions and the delta time. This generally leads to more dynamic
speed changes and a less continuous system.

Due to the measurement principle and transmission path, there may be less continuous
velocity profiles with small velocity jumps (even at standstill) in these systems. This has to
be considered during the configuration, to keep the reliability of the system high.

“lement settings W e

UL SSlmaster: "S5l master”
551 E2: 55fencoder, RS422, master

Seftings | BOM info | Surnrnary |

2% Motion type (rotatory, linear) and t - < p ﬂ +
Scaling of measuring system Structure of the S5 protocol frame
Counting direction Definition of the clock cycles, data width and data layout
Max possible speed jump Number of bits of the —
complete S5I protocol D 27 E Number of leading bits a o2
=
I Error evaluation MNumber of position data bits B 24 Baud rate 100 = kBaud
[l Encoder splitter box
Double data transmission
Report
@ Single transmission of position data Clack I
1 Double data transmission of the position data { { { {u‘lf { {
Diats Bit —— -4.!_-\ —
DN
[l Data coding “B—-—8—
") Binary —g—
f @ Gray
| |
Maximum time, until 3 valid telegram is expected.
|
Data timeout 4 [=] :
|
<
ok | [ cancal

DME generally works with the following configuration:

Element settings - W gy ()

MY SSI master: “SSI master”
551 E2: SSiencoder, RE42Z, master

Settings | BOM info | Summary I

£ Mation type {rotatory, linear) and 4 p & (4
Scaling of measuring system Structure of the SS1 protocol frame
Counting direction Definition of the clock cycles, data width and data layout
N M ble speed Number of bits of the
=X possE S e complete 381 protocal ] 25 E Number of leading bits 2] o=
w
|| Eroreiaton Number of position data bits € 2¢ 2] Baud rate 100%] kBaud
\||  Encodersplitier box
Double data transmission
Report
@ Single tranamission of position data Clock I
“) Double data transmission of the position data AR {.'; e
Dtz Bit___ PR —
Ieeeyen
if
[ Data coding a8+~ —8—
71 Binary —g—
i @ GCray
[
Maximum time, until 2 valid telegram is expected
[
Data timeout 4 EY ms
[
<
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The “Number of bits of the complete SSI protocol frame” is higher than “Number of
position data bits”. For example DME provides additional information, regarding diagnosis
and sensor error in the SSI protocol. The meaning and interpretation of these bits is
defined in the section “Error evaluation”.

Number of leading bit:

This parameter defines if the position information (measured data) starts with the first or
any other bit of the SSI frame. So with this parameter it can be configured where additional
diagnostic and error informations are placed in the SSI frame.

Baud rate:
Frequency of the clock signal of the SSl interface.

Data Time out:
The maximum time in which valid position data are expected.

Error evaluation:
Defines where error bits and their status are placed when a fault is signaled by the sensor.

r[lemenl settings — - —_-_ E M

M S81 master: “SS| master”
S5 B2 BEFencoder, REEEZ, master

Settings ‘ BOM info | Summary |

£ Motion type (rotatory, linear) and t d p & +
Sealing of measuring system Error bit evaluation

Counting direction

Bit index:
Max possible speed jump Dis error olElE
S5 Settings 1is error DlDlD
.

] Encoder splitier box

Report

ok [ Cancel

8017009/2014-02-17 © SICK AG * Industrial Safety Systems ¢ Germany ¢ All rights reserved 25

Subject to change without notice



Chapter 4

Connection of encoders

4.1
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Encoder connection

On the front of the FX3-MOCO there is a 15-pin micro-S-Sub socket for the connection of

up to two encoders.

Plug Pin | Signal Description Color coding
1 | ENC1_A+ Encoder 1, signal pair A, positive signal White
2 | ENC1_B+ Encoder 1, signal pair B, positive signal Green
3 | ENC1_C+ Encoder 1, signal pair C, positive signal Grey
4 | ENC1_24V | 24 V voltage supply for encoder 1/ Blue
hardware ID connection box encoder 2
A 5 | ENC2_24V | 24 V voltage supply for encoder 2/ Red
‘:::--:; ﬂ\ hardware ID connection box encoder 1
'“,I\_H;": f/.i\:' 6 ENC2_C+ Encoder 2, signal pair C, positive signal White/Green
\°) ﬂ 7 | ENC2_B+ | Encoder 2, signal pair B, positive signal Grey/Pink
£y NV
Lf’ ﬂ 8 | ENC2_A+ Encoder 2, signal pair A, positive signal Black
rd '\.. '\_ 1/
qx '/ﬂ\‘ 9 | ENC1_A- Encoder 1, signal pair A, negative signal Brown
:\m,f fc;.\ 10 | ENC1_B- Encoder 1, signal pair B, negative signal Yellow
) : — 11 | ENC1_C- | Encoder 1, signal pair C, negative signal Pink
: 12 | ENC_OV | OV volt ly f der 1 and
_ voltage supply for encoder 1 an White/Yellow
encoder 2
13 | ENC2_C- Encoder 2, signal pair C, negative signal Brown,/Green
14 | ENC2_B- Encoder 2, signal pair B, negative signal Red/Blue
15 | ENC2_A- Encoder 2, signal pair A, negative signal Purple

26
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Depending on the encoder type, the signals are to be connected as per the following table:

Signal ) )
P |: P |: -
g =18 |8
g 9 g 9 8 5
Sog | 8 E | Gp g
8T | § T | ST 2 3
§52 | f22 | 825 3
E3 | Ead | E2q |8 g
g 52 g5 e 5 z S °
EQZ | EQZ | 2EQE | B 3
ENCx_C- - B- - - Clock-
ENCx_C+ - B+ - - Clock+
ENCx_B- B- ov - Sin_Ref | Sin- -
ENCx_B+ B+ B - Sin Sin+ -
ENCx_A- A- ov A- Cos_Ref | Cos- Data Out-
ENCx_A+ A+ A A+ Cos Cos+ Data In+
ENC_OV 0 V supply for the encoders
ENCx_24V 24 V supply for encoders, available on the FX3-MOCO module
On-board voltage output, can be switched between 5V, 7V, 12V and
Uout . .
24V, available on encoder connection boxes

The following graphic shows the differences on the connection of incremental encoders
with two output pairs and incremental encoders with two outputs.

Differential
encoders

Connection of encoders with
2 output pairs

Connection of encoders with 2 outputs

FX3-MOCx

Encoder with

2 outputs
o

|

>
E

FX3-MOCx

On encoders with 2 outputs the input A- and B- on the MOCx must not remain open, but
must be connected to O V. The connection must be made as close as possible to the
encoder’s O V connection.

24 V are available on the encoder connection on the FX3-MOCO module to supply the
encoder. A selectable supply voltage is available on the connection boxes.

© SICK AG * Industrial Safety Systems ¢ Germany ¢ All rights reserved
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4.2 Connection boxes for encoders

The connection boxes ease the connection of encoders to the encoder interface on the
FX3-MOCO modules, in particular for encoders that are used for a FX3-MOCO as well as for
motor feedback in a drive system.

o Motor feedback splitter box: Facility for connecting one encoder. Is normally used in
conjunction with a motor feedback encoder. Additional terminals are available for
forwarding signals that are not required for the FX3-MOCO module, but that can still be
carried in the encoder cable, e.g. brake operation, temperature sensor etc.

o Dual encoder connection box: Facility for connecting two encoders.

Connection principle with motor feedback splitter box Connection principle with
dual encoder connection box

bl bl i e bl b 182l b b e

e e R e e

ol

[
]
]

A [HH

T
—
c-;j\-..

Connections of the motor feedback splitter box | Connections of the dual encoder connection box
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Description
Motor feedback splitter box Dual encoder connection box
(6 e Plug-in spring clamp terminals for the connection of encoder signals from an
encoder
e 2 terminals for forwarding other signals
Cc2 e  Plug-in spring clamp terminals with | e  Plug-in spring clamp terminals for
8 terminals for forwarding other the connection of encoder signals
signals from a further encoder
C3 e  15-pin HD-D-Sub socket with M3 screws for the connection of the
connection cable to the FX3-MOCO
C4 e  9-pin D-Sub socket with M3 screws | -
for the connection of a second
motor feedback splitter box
(forwarding the ENC2_x signals
from the 15-pin HD-D-Sub plug)
Uout | ¢ Selector switch for the on-board voltage supply for encoders, supplied from
the FX3-MOCO
e Screen terminals for both encoder cables (from the encoder and to the
motor controller) for a low-impedance connection for both cable screens
e |ID in combination with the supply voltage for sampling by the FX3-MOCO

The connection boxes for encoders must be mounted in an enviroment that corresponds
to enclosure rating IP 54 (EN 60 529), e.g. in a control cabinet with the enclosure rating IP
54.

On-board voltage supply Uout

On-board voltage supply that can be used optionally for the encoder, supplied from the
FX3-MOCO (C3.ENC1_24V and C3.ENC2_24V). The output voltage Uout can be switched
between 5V, 7V, 12 V and 24 V nominal using a rotary switch.

Switch S ly voltage
w.| \ Upply v g Max. current Notes
position Uout
0 5V 240 mA
1 7V 170 mA Tolerance: 5 %
2 12V 100 mA
The supply voltage for the
2V bel
3 24V nominal 75 mA encoder can be up to be Qw
the supply voltage for the main
module (terminal A1).

Only actuate the rotary switch for the supply voltage with the supply voltage switched

off!

Actuate the rotary switch for the supply voltage on the connection box only if the supply
voltage is switched off. Otherwise the encoder connected may be damaged by voltage

spikes that occur on switching.

© SICK AG * Industrial Safety Systems ¢ Germany ¢ All rights reserved
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Terminal strip Terminal | Signal Description
1 NC2 Not connected to the splitter box, is
. only used for forwarding a signal,
r:_:I;l 2 NC1 e.g. for an external voltage supply
Ifi:l (instead of using ENC_Uout)
h N
(3 3 Uout Encoder voltage supply from the on-
board voltage supply in this motor
(a) feedback splitter box
@ 4 ENC_OV | Encoder OV voltage supply
=
(8 5 ENC_C- | Encoder channel C, negative signal
G ' 6 ENC_C+ | Encoder channel C, positive signal
81
(_: 7 ENC_B- Encoder channel B, negative signal
(9
:_J 8 ENC_B+ | Encoder channel B, positive signal
10
9 ENC_A- Encoder channel A, negative signal
10 ENC_A+ Encoder channel A, positive signal

Pin assignment of the connection terminals C2 on the motor feedback splitter box

Terminals strip | Terminal | Signal Description
(D) 1 NC
vy
@ 2 |Ne
@f 3 NC
N
@) 4 NC Not connected to the splitter box, is
('\_. 5 NC only used for forwarding signals
(6) 6 NC
(7) 7 NC
@ 8 NC
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Terminal strip Terminal | Signal Description
1 Uout Encoder voltage supply from the
N voltage regulator in this connection
~ box
|/2\|
bt 2 ENC_OV | Encoder O V voltage supply
.fa
k:" 3 ENC2_C- | Encoder 2, channel C, negative signal
(4)
(ji 4 ENC2_C+ | Encoder 2, channel C, positive signal
|
:/\ 5 ENC2_B- | Encoder 2, channel B, negative signal
|\§/|
7 6 ENC2_B+ | Encoder 2, channel B, positive signal
A
@ 7 ENC2_A- | Encoder 2, channel A, negative signal
8 ENC2_A+ | Encoder 2, channel A, positive signal

Pin assignment of the HD-D-Sub-15 socket C3 on the encoder connection boxes

Both connection boxes for encoders have a 15-pin HD-D-Sub socket for the connection to

the FX3-MOCO.

Socket Pin Signal Description
1 ENC1_A+ Encoder 1, signal pair A, positive signal
2 ENC1_A- Encoder 1, signal pair A, negative signal
3 ENC1_24V | 24 V voltage supply for encoder 1
4 ENC2_A+ Encoder 2, signal pair A, positive signal
/\ 5 ENC2_A- Encoder 2, signal pair A, negative signal
®®® L 6 ENC1_B+ Encoder 1, signal pair B, positive signal
®®® 7 ENC1_B- Encoder 1, signal pair B, negative signal
@@ 8 ENC_OV 0 V voltage supply for encoder 1 and
@ encoder 2
@@@ 9 ENC2_B+ Encoder 2, signal pair B, positive signal
@ [ 10 ENC2_B- Encoder 2, signal pair B, negative signal
J 11 ENC1_C+ Encoder 1, signal pair C, positive signal
12 ENC1_C- Encoder 1, signal pair C, negative signal
13 ENC2_24V | 24 V voltage supply for encoder 2
14 ENC2_C+ Encoder 2, signal pair C, positive signal
15 ENC2_C- Encoder 2, signal pair C, negative signal
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Pin assignment of the D-Sub-9 socket C4 on the motor feedback splitter box

This motor feedback splitter box also has a 9-pin D-Sub socket for the connection of a

second motor feedback splitter box.

Notes:

e The connection of a dual encoder connection box is not permitted here.

e A maximum of two motor feedback splitter boxes are allowed per MOCx module.

Socket Pin Signal Description
1 ENC_A+ Encoder channel A, positive signal
2 ENC_B+ | Encoder channel B, positive signal
@ 3 ENC_C+ | Encoder channel C, positive signal
@ 4 ENC_24V | 24 V voltage supply for encoder/
@ hardware ID connection box
®® 5 ENC_ID Encoder splitter box ID
®® 6 ENC_A- Encoder channel A, negative signal
@ 7 ENC_B- Encoder channel B, negative signal
8 ENC_C- Encoder channel C, negative signal
9 ENC_OV | OV voltage supply for encoder
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Data exchange CPU - MOC

5.1 Data exchange between main module and MOCx

As the main modules and the MOCx modules can process different data types and more
complex signal pre-processing and logic can be programmed in the MOCx, the exchange of
data between the modules must be organized. 18 bits can be sent to the MOCx from the
main module and from the MOCx to the main module 16 bits. These bits must be routed in
the logic editor. The name of the input + block + module is assigned to these bits as the
tag name.

The data are exchanged via the internal FLEXBUS+ bus.
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5.2 Data types in the MOCx logic-

The function blocks in the MOCx can process various data types. This feature differentiates
them from the function blocks in the main module, which can only process Boolean
values. Which data type is expected or output, depends on the related function block input
or output used.

Boolean
Data of type Boolean are binary. They can only be either 1 or O, low or high.

Motion

Data of type Motion contain all the information provided by an encoder. They comprise the
following elements:

Resolution Resolution
. Internal value range )
Element Size . for rotary for linear
(number of digits)
movement type | movement type
16 bit -32.767 1 digit 1 digit
Speed value with sien to = =
g +32.767 0,5 rpm 1 mm/s
— invali
Speed status 1 bit 0 mv? id
1 = valid
-2.147.483.647 1 digi 1 digi
Relative 32 bit t083 6 O!g't O!g't

position value | WIth SN | > 147.483.647 | 1/30.000rev | 1/250 mm

Relative 1 bit 0 =invalid
position status 1 = valid

-2.147.483.647 1 digit 1 digit
Absolute 32 bit . el 8

iti [ ith si N -
position value | WIth SN | > 147.483.647 | 1/30.000rev | 1/250 mm

Absolute 1 bit 0 =invalid
position status 1 =valid
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Internal resolution of the speed and position information

Chapter 5

The smallest unit of speed information and position information acquired is defined by the

internal resolution of these data. It can also be further limited by the resolution of the

encoder system.

Type of measurement system

Speed information

Position information

Rotary movement type

0,5 rpm

1/30.000 rev

Linear movement type

1 mm/s

1/250 mm

uis

Data of type UI8 make it possible, e.g., to select or display a speed or position range.

Element | Size Values for speed ID

ui8 8 bit

e O=invalid
e 1-31 =range index

Inputs and outputs that expect or output data types other than Boolean are
correspondingly marked in the function block symbols. Here M stands for Motion data and

UI8 for Unsigned integer 8-bit.
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53 Function blocks for data conversion

53.1 Speed to laser scanner

.' Speed bit 0
. Speed bit 1
. Speed bit 2
. Speed bit 3
. Speed bit4
. Speed bit 5
. Speed bit 6
- Speed bit 7
- Speed bit B
- Speed bit 9
Speed bit 10

- Speed bit 11
F Speed status

Motion = M 1
o
=5

5.3.2 UI8 to Boolean converter

Input 1 a 2 L Output 1
uIg
"m Qutput 2
ﬁ Qutput 3
=)

Qutput4
Qutput 5
QOutput 6
Output 7
Qutput 8

i

H

5.3.3 Boolean to UI8 converter

Input 1 = 0 U|8I Qutput 1
Input 2

Input 3 = ﬁ&
Input 4 =
Input 5 =
Input 6 =
Input 7 =
Input 8 =

’

© SICK AG * Industrial Safety Systems ¢ Germany * All rights reserved

The function block “Speed to laser scanner” converts
the speed on the “Motion” input into a Boolean value
with the scaling cm/s. For this purpose the 12
outputs “Speed bit 0” to “Speed bit 11” are available
as well as the Speed status output. Each of the
“Speed bit x” outputs contains the corresponding bit
of the output value calculated for the speed.

This value can, e.g., be output to a SICK laser scanner
connected via EFl and used by this scanner for speed-
based monitoring case switching.

The function block “UI8 to Boolean converter”
converts an 8-bit integer value (UINT8) on Input 1 to
Boolean. Output 1 to Output 8 output the decoded
value as Boolean. This function is a pure data type
conversion so that connection to Boolean signals is
possible.

Example: It is used to transmit the Speed status ID
from the Drive Monitor to the CPU.

The function block “Boolean to UI8 converter”
converts an 8-bit Boolean value on Input 1 to Input 8
to an integer value (UINT8). The decoded value is
output as an integer on Output 1. This function is a
pure data type conversion so that connection to
Boolean signals is possible.

Example: It is used to transmit the Speed enable ID
from the CPU to the Drive Monitor.
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5.3.4 Example

As the main modules and the MOCx modules can process different data types and more
complex signal pre-processing and logic can be programmed in the MOCx, the exchange of
data between the modules must be organized. 18 bits can be sent to the MOCx from the
main module, from the MOCx to the main module 16 bits. These bits must be routed in the
logic editor. The name of the input + block + module is assigned to these bits as the tag
name.

The data are exchanged via the internal FLEXBUS+ bus.

5 .
el

Thus the data can be used in the MOC logic.
2. The Speed enable ID activates the maximum speed which is currently allowed.
The Speed status ID indicates the current speed range.
4. Finally the Speed status ID (UI8 data) from the MOC logic is converted to binary
data. Thus the data about the speed can be used in the CPU logic.
The information receives the CPU via the backplane bus.

w
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Function blocks for monitoring functions

6.1 Speed Cross Check

Motion 1 = M 5 M . Motion

Motion 2 =M m

Inhibt error reaction = G

Monitoring status
. a

Reset =

Enable Limit 2 .

Enable Limit 3 =

General description:

The function block “Speed cross check” compares speed values from two different signal
sources. The checks made during this process are used to achieve a higher level of safety,
particularly if encoders that are not safe are used.

Due to, e.g. slip, friction, mechanical coupling behavior etc., continuous and also
temporary differences between the two measured values may occur. For this reason the
function block provides various parameters that can be used to compensate for such
differences. In this way erroneous switching can be prevented and the availability of the
machine safeguarded.

Inputs:

Motion In:
Data of type “Motion” contain all the information provided by an encoder.

Inhibit error reaction:

Using the optional input “Inhibit error reaction” it's possible to control if an error
(monitoring status = Low) also simultaneously triggers an error reaction. In this case the
output “Motion” is set to 0 and invalid. If safety is ensured independent of the monitored
movement, e.g. by means of a closed guard, then this error reaction can be inhibited. If the
input “Inhibit error reaction” is high, an error (Monitoring status = Low) does not cause
that the “Motion" output to be set to O.

Reset
Activation of the optional input “Reset” for error reset using an external signal.

Enable Limit 2 and 3:

The inputs “Enable limit 2” and “Enable limit 3” are optional. When these inputs are
used and a high signal is present, the transgression of the value of Limit 1, relative speed
difference is allowed. Both inputs are limited in time and can be set via the Max time limit
2 and 3.
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Outputs:

Motion:
The parameter “Speed output mode” defines which value is to be output at the “Motion”
output. The following settings are possible:

e Motion 1

e Higher speed of Motion 1 or Motion 2

e Mean speed of Motion 1 or Motion 2

Monitoring status:

The output “Monitoring status” goes low if the allowed relative speed difference is
exceeded. This happens independent from the state of the input “Inhibit error reaction”.
The output “Monitoring status” goes high again when the error has been reset.

There are two possible ways of resetting the error:

e Manual Reset: An error is reset by a rising edge on the optional input “Reset”,
if the averaged speed nearly was zero for a period of about 1 s and the relative
speed difference is lower than Limit 1.

e Automatic reset: An error is reset if the optional input “Inhibit error reaction” is
high and the speed difference drops below the permissible relative speed
difference before the input “Inhibit error reaction” changes from high to low.

The option “Automatic error reset is dependent on the absolute speed” defines if
the absolute speed is considered.

With double click on the function block, the context menu opens.

£ Speed Cross Check >
T Speed Cross Chedk < B & Morion 1[—sl M m B wirion
Faysl
Units The function block compares speed values from two different signal L wonzf—slm Py
sources. The performanced checks can be used to achieve a higher Inhibit emo... |—sl .
Inputs level of safety. especially when working with non-safe encoders —— Manitoring
Speed cross check mode Enable Lim... |
Enable Um... |—si —

Limits for speed cross check

Compensation for signal propagatio... Units
Speed output mode The type of measuring system is Linear motion and configuration is in mmJ/s

/0 Comment Inputs
Report Manual reset Disabled

Automatic reset Disabled

Warning: If neither input ‘Reset’ nor input ‘Inhibit error reaction’ is enabled, there is no way to reset a fauli condition during

operation

Speed cross check mode

Atolerance speed is Calculated

The tolerance speed is calculated from MOTION 1 and MOTION 2. The calculation is With sign.
Compensation for signal propagation delay

Compensation for the signal propagation delay is Disabled

The speed cross check al value change is Disabled

Limits for speed cross check

Tolerance monitoring is enabled at a difference of 0 mm/s.
Any deviation from 50 % makes the MONITORING STATUS invalid.

Speed output mode
Motion outputs the speed of Motion 1

< @

This function block compares speed values from two different signal sources.
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4% Speed Cross Check > &J |
v % Speed Cross Check Units a4 p o ition 1| o = hition
With lhl_s se_let:llon._you determine which unit you want to enter the ﬂl—ﬂ M ey
o wvalues in this function block. Inhibit :r:; l—'j Moritaring
Speed cross check mode Enable Lim I—IJ
Limits fer speed cross check Enable Lim l—lJ _
‘Compensation for signal propagatio. Speeds:
Spead cutput mode Relevant for Standstill speed, Maximum speed, Reduced speeds
/O Comment mms v
Report

On the tab “Units” can be set, which units to be used e.g. for calculation of speeds
(mm/s, km/h, rpm, etc.).

‘7“'3' Speed Cross Check &J
v & Speed Cross Check Inputs for error handling ad P od Mation 1 I—IJ M e M B Wtion
Units Here_\npuls can be enabled to reset errer condition er to inhibit error ﬂ'_ﬂ =
hm reactions —I = hanitoring
Speed cross check mode Enable Lim... '—IJ
Limits for speed cross check _Enable ... {—=i -

‘Compensation for signal propagatio. Manual reset

Speed cutput mode With this option the input 'Reset' can be enabled. With this a error state can be reset with by an external signal.
1O Comment [C] Input Resst

Report
Epol A N

With this option the input ‘Inhibit error reaction’ can be enabled. With this it is possible to inhibit the error reaction in certain
operating conditions and to automatically reset the error, provided the error reaction is still inhibited and the required speed

] Inhibit error reaction

Additional inputs can be enabled to reset a error condition or to inhibit a error reaction.

%%, Speed Cross Check

v & Speed Cross Check Speed cross check mode a &
Units ‘with this option you determine how the speed difference is
calculated. If dizabled. the the speed difference will be always 0 and Inhibit emmo... I—IJ -

Inputs: thereby the speed cross check disbaled Reset [—a o rforng
Limits for speed cross check Enable Lim... |—1 —
C for signal pr 0. | Speed cross check mode
Speed output mode: With this option you determine how the speed difference is r; . J_‘“‘

calculated. o -
1/0 Comment

v
Report

Enable spedd cross check

@ With Sign

7 Without Sign

With the “speed cross check mode" can be defined, how the speed difference has to be
calculated.

The configuration mainly depends on the application.

In the following part are some recommendations for the configuration.
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1. Stationary machines with fixed mechanical coupling
e  With sign

2. Stationary machines with elastic mechanical coupling
e  Without sign

3. Stationary machines with fixed mechanical coupling and SSI linear measurement
Sensors
Notice: Typically linear measurement systems with SSI interface have high resolution but low
repeatability precision, which means the position is jumping from cycle to cycle. This causes
discontinuities in speed and large speed deltas even, when the position jump is only a little
absolute value. To compensate that it is better to compare without sign.

e  Without sign

4. AGV - Enable/Turning the position
e  Without sign

S Speed Cross Check

v £ Speed Cross Check Limits for speed cross check ad o
Units With this options you determine up to which level a speed
differences is tolerated. For this a permanent limit can be Inhibit erro '—IJ
Inputs configured. Additionally up to 2 conditional increased limit can be Fresat |l
configured, which can be time limited andior depend on input
Speed cross check mode ‘Enable limit 2' or ‘Enable limit 3. | Enabe Lim... g

Limits for speed cross check | Enable Lim... |2

Compensation for signal propagatio...

Limits for speed cross check
Speed output mode: Absolute tolerance limit for 0 E mmis
speed difference
1'0 Comment
Report

Limit 1, relative speed o
difference 1] 50 o

[[] Input Enable limit 2

In which height a speed difference should be tolerated, has to be set in the tab "Limits for
speed cross check".

Different applications, with a possible selection, are described in the following part.
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1. Stationary machines with fixed mechanical coupling

Typically the coupling is good and there are nearly no differences between the encoders.

s

v ﬁ Speed Cross Check
Units
Inputs
Speed cross check mode

Limits for speed cross check

Ci ion for signal pr tio.

Speed output mode
1/0 Comment

Report

Limits for speed cross check 4 B

Wwith this options you determine up to which level a speed L

differences is tolerated. For this a permanent limit can be Inhibit emra.. |—l

configured. Additionally up to 2 conditional increased limit can be Resell sl f m

e TN MIH»m

configured, which can be time limited andfor depend on input
'Enable limit 2' or 'Enable limit 3

Limits for speed cross check
Absolute tolerance limit for

speed difference

Limit 1. relative speed Fs
difference 1] =

™ Input Enable limit 2

Limit 2. relative speed o
differs -

Maix time limit 2 me

I¥ Input Enable limit 3

Ma time lirmit 3 ms

@ Tolerance monitoring is enabled at a difference of 6 mm/s

0K | Cancel | Yy
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2. Stationary machines with elastic mechanical coupling

Typically in this type of machines, one sensor will react faster than the other. In worst case
one sensor accelerates in positive direction while the other accelerates in negative
because of bad coupling or mechanical distortion. During the acceleration and direction
change of the drive, the sensors need time to accelerate both in the same direction.

The configuration below can be a start point to optimize the system.

It must be ensured by a risk analysis, that with activation of the limits 2 and 3 possible
errors at the sensors are detected sufficiently rapidly and do not cause hazards.

-z Speed Cross Check al x|
v £ Speed Cross Check Limits for speed cross check 4P EETEE-sv M E—boton |
Units With this options vou determine up to which level a speed m_‘. M
differences is tolerated. For this a permanent limit can be Inhibit erra. |—I
Inputs configured. Additionally up to 2 conditional increased limit can be R m
3 - A . aset |—.
configured, which can be time limited andfor depend on input
Speed cross check mode "Enable limit 2' or "Enable limit 3" J Enable im... S
Limits for speed cross chedk W_. -
Ci ion for signal pr io.. | Limits for speed cross check
Speed output mode Absolute tolerance limit for £ * mmis
speed difference hd
140 Comment
Report Limit 1. relative speed -~
differance a B
¥ Input Enable limit 2
Limit 2. relative speed a0 * o 1
difference 80, %
Max time lirmit 2 00 5 me
— i
% Input Enable limit 3 -
' Inp sec (5] a
Limit 3, relative speed o T el EE e L T R
difference 8 w,= a =1 = t
Masx time lirnit 3 5] 402 ms statey

< o Tolerance monitoring is enabled at a difference of & mm/s.

Ok Cancel | y

The inputs “Input Enable limit x” can be connected to a static 1.
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3. Stationary machines with fixed mechanical coupling and SSI linear measurement
Sensors

Typically linear measurement systems with SSl interface have high resolution but low
repeatability precision, which means that the position is jumping from cycle to cycle.
This leads to disruption of the speed and even to large differences in speed, when the
jump position is only a small absolute value. To compensate this it is better if no sign is
used.

During the acceleration and direction change of the drive, the sensors need time to
accelerate both in the same direction.
The configuration below can be a start point to optimize the system.

It must be ensured by a risk analysis, that with activation of the limits 2 and 3 possible
errors at the sensors are detected sufficiently rapidly and do not cause hazards.

WARNING
8 x
v & Speed Cross Check Limits for speed cross check 4 b m—] Mmun
Units \With this options you determine up to which level a speed
differences is tolerated. For this a permanent limit can be Inhlbn emo..
Inputs configured. Additionally up to 2 conditional increased limit can be Resetl s
configured, which can be time limited and/or depend on input
Speed cross check mode 'Enable limit 2' or 'Enable limit 3
Limite for epeed cross check
Ce ion for signal pr fi0.. | Limits for speed cross check
Speed output mode Absolute tolerance limit for 6 = nmis
speed difference > ¢
/0 Comment
Report Limit 1. relative speed .
difference a By %
[ Input Enable limit 2
Limit 2. relative speed i 0~ o
difference 60, %
Max time lirnit 2 o s ms
¥ Input Enable limit 3
Limit 3, relative speed o
difference 3] W, %
Max time lirnit 3 5] 405 ms
< 0 Tolerance monitoring is enabled at a difference of 6 mm/s
Ok | Cancel | y
H “ F ” :
The inputs “Input Enable limit x” can be connected to a static 1.
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4. AGV - Enable/Turning the position

When AGVs travel curves the speed information from the encoders can be different for a
longer period of time. This can be configured with “Limit 2, relative speed difference” and
“Limit 3, relative speed difference”.

Limit 2 is the parameter for curves with large radius and Limit 3 for small radius.

The inputs “Input Enable limit x” supposed to be activated by a PLC vehicle via the Flexi
Soft CPU. In addition, they can also be connected to a static 1.

It must be ensured by a risk analysis, that with activation of the limits 2 and 3 possible
occuring errors at the sensors are detected sufficiently rapidly and do not cause hazards.

8«
v &% Speed Cross Check Limits for speed cross check 4 k& m_‘ W.Dn |
Units With this options you determine up to which level a speed
differences is tolerated. For this a permanent limit can be Inhuhn emo.
Inputs configured. Additionally up to 2 conditional increased limit can be E— .
configured, which can be time limited andfor depend on input
Speed eross check mode 'Enable limit 2' or 'Enable limit 3"
Limits for speed cross check —_

Compensation for signal propagatio.. | | imits for speed cross check

Speed output mode Absolute tolerance limit for ¢ B

speed difference v S
10 Comment
Report Limit 1, relative speed N
difference ] 0y %

¥ Input Enable limit 2

Limit 2, relative speed P
difference 0y %
Max time limit 2 @ -co000 ~ ms

¥ Input Enable limit 3

Limit 3, relative speed PR
difference a 0, %
Max time limit 3 B 30000 3 ms

< o Tolerance monitoring is enabled at a difference of 6 mm/s.

Ok | Cancel | 4
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)

v £ Speed Cross Check

P ion delay comp < P&

hation 1 I—IJ M
| hoton 2 /g T

Inhibit ermro... [—l

iy
[

M Tf

Manitoring

Units With this options it is possible to minimize effects of different signal
propagation delays and different update intervals, which could result
Inputs in unwanted speed differences
Speed cross check mode
Limits for speed cross check
Compensation for signal propagatio_ [le p for signal ion delay
Speed output mode ‘whis this option can be used to compensate the signal
propagation delay of data at input "Motion 2' in order to
1/0 Comment minimize the differences in comparison with monitoring input
"Motion 1', which could result from the time lag.
Report

[C] Enable signal propagaticn delay

Speed cross check on value alternation

‘Wwith this option the speed difference is evaluated only if the
speed at input 'Motion 2' changes, or latest after the
configured Max. check pause.

dat
@ Continuous speed cross o TiLnEeD;
check
Speed heck on val -
) Speed cross check on value
alternation e e

Reset I—IJ
Enable Lim.. I—IJ
Engble Um... |l —

T.:.:.:.:.:.-r ] ] —] 1

In the tab "Compensation for signal propagation ", effects can be minimized, which may
occur because of different signal propagation delays and different update rates.

%, Speed Cross Check

Among "Speed output mode" it is possible to determine what
output “Motion”.

© SICK AG * Industrial Safety Systems ¢ Germany * All rights reserved

v @ Speed Cross Check Output Motion < r 4 EETE-sa M = [T
Units The Speed output mede parameter determines what value should weton 2/ B L
be output at the Mation Out output The following settings are Inhibit ema... I—IJ
Inputs possible: m
Reset I—IJ
Speed cross check mode Enable Lim... I—IJ
Limits for speed cross check Enable Lim... |— —_
Comp ion for signal pre 0 | Output Motion
= (=)
Speed output mode | = L |
/0 Comment w — -
Report
! 4
| o 7
@ Speed of Motion 1 )
w -
-
) Higher speed from Moticn 1 or Motion 2
\r[ s .
s - 7
) Mean speed of Motion 1 or Mction 2
\,[ — -
- \ /

value should be output at the
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%, Speed Cross Check

v 3 Speed Cross Check 4 &
Units
Inputs
Speed cross check mode:
Limits for speed cross check
Compensation for signal propagatio..
Speed output mode:

Report
Mation1 Em 0 m

Pyl

Motion 2l M
Inhikit error reaction
Reset Ml
Enakble Limit 2

Enable Limit 3 8

B Motion

Bl Monitaring status

Geschwindigkeitsve

rgh

The tab "I/O comment" allows it to replace the pre-defined names for the function block
inputs and outputs by own identifiers and to add a name or descriptive text to the function

block. This name or text is displayed in the logic editor under the function block.
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o]

v & Speed Cross Check a4 & haction 1 |—‘ M M B hotion I
Units L i zbsim g
Inhibit emo |—-
Inputs RESEII Manitaring... |
Speed cross check mode Enable Lim... l—.
Limits for speed cross check Ml_. -
Ci tion for signal ki
1. Info:
Speed output mode
Name Speed Cross Check
1/0 Comment Number o
Re Motion type Linear motion
Input Connected to
10 Motion 1 Not used
11.Motion 2 Not used
[2 Fehlerreaktion unterdriicken Not used =
13.Reset Not used
|4.Freigabe Limit 2 Not used
15.Freigabe Limit 3 Not used
Output Connected to
00.Motion Not used
01 0berwachungsstatus Not used
2. Speed cross check mode 4
Parameter Value
Speed cross check mode With Sign
Automatic reset Dependent on the absolute speed
3. Limits for speed cross check
Parameter Value
Absolute tolerance limit for speed difference 0 mm/s (0 Digit, 1 Digit = mm/s)
Limt 1, relative speed difference 50 % i
Limit 3 _ralatics enaad diffaranca nag
<

The tab "report" shows a summary of the configuration of the function block, including all

input and output links and the configured parameter.

%, Speed Cross Check >

e’

Input Enable limit 2

Limit 2. relative speed g
difference a & E *
Max fime imit 2 [ 12@ ms

Input Enable limit 3
Limit 3. relative speed El .
difference a ®
Max time limit 2 [5] El

v & Speed Cross Check Limits for speed cross check 4 P& m_‘mgé M B htion
Units \with this options vou determine up to which level a speed m_‘. Moy
differences is folerated. For this a permanent limit can be M‘—I
Inputs configured. Additionally up to 2 conditional increased limit can be A m
- i eset |—I
configured. which can be time limited andfor depend on input
Speed cross check mode "Enable limit 2' or 'Enable limit 3" J Enable Lim... 22
Limits for speed cross check J Enati- Lim_ e ] -
G ion for signal i Limits for speed cross check =
Speed output mode Absolute telerance limit for 0 E —
speed difference
10 Comment
Report Limit 1, relative speed E o
difference a 50 ®

m

/% Parameter Limit 3, relative speed difference must equal or be greater than Limit 2, relative speed difference!
Parameter Max time limit 3 must equal 0 {infinity) or be less than or equal fo Max time limit 2!
Tolerance monitoring is enabled at a difierence of 0 mm/s
Any deviation from 50 % makes the MONITORING STATUS invalid
With ENABLE LIMIT 2, an of60 % is itted for 12 ms.

With ENABLE LIMIT 3, an extended tolerance of 52 % is permitted for 16 ms.

.
o) Lo

If an error message appears, a description of the error is displayed by the following buéon,

which helps to fix the error.
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6.2 Speed Monitor

Motion = M 5 IF Monitor status
Standstill acknowledge . .'
Enable forward . i

Enable backward .

Ramp active

Direction status

Speed enable 1D
.Ulﬂ S d status ID
peed status

Ramp select 0 o

Ramp select 1 gy Max. speed enabled

F
; Standstil
:

General description:

The function block “Speed monitor” is the central building block for all speed and
direction monitoring in an application. In principle this function block can undertake the
following functions:

e Safely limited speed SLS

< .<
- =
Ei

e Safe speed monitoring SSM

Switching output

v
H
H

|§—

e Safe Direction SDI

e Safe operating stop SOS

t

=
I
o

L < |

In addition the function block can monitor the ramps on the transition from one monitored
speed to the next. For this purpose up to four different ramps can be activated via the
inputs “Ramp selection 0” and “Ramp selection 1”.

Inputs:

Motion In:
Data of type “Motion” contains all the information provided by an encoder.

Standstill acknowledge:
Using the optional input “Standstill acknowledge”, the internal standstill detection can be
deactivated.

Enable forward & backward:
With the aid of the optional “Enable forward” and “Enable backward” inputs the
permitted movement direction can be enabled.
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Speed enable ID:

The permissible speed range is selected using the optional input “Speed enable ID”.
If the current speed on the input “Motion” is higher than the selected speed range, the
output “Monitor status” goes low.

Ramp select:
It's possible to define up to four different step widths for a speed ramp and select between

these widths with the aid of the inputs “Ramp selection 1” and “Ramp selection 0”.

Input values Selected step width
Ramp selection 1 Ramp selection 0
0 0 Ramp speed transition 1 (fastest ramp)
0 1 Ramp speed transition 2
1 0 Ramp speed transition 3
1 1 Ramp speed transition 4 (slowest ramp)

Outputs:

Monitor status:
The output “Monitor status” is high in the normal case. It goes low if one of the following
monitoring functions has the result O:

e monitoring of the reduced speed selected via the input “Speed enable ID”
e monitoring of the maximum speed
e direction monitoring

Ramp active:
While a speed ramp is active, the output “Ramp active” is high.

Direction status:

The output “Direction status” indicates the direction:
0 = forward (positive velocity)

1 = reverse (negative velocity)

Standstill:
Standstill condition met:

e The Motion Speed is lower than the standstill speed for at least the duration of
the standstill acceptance time
or

e The standstill position window is not exceeded.

Speed status ID:
Independent of which speed range is currently active for monitoring, the current speed

range with which the drive is currently operating is output via the output “Speed status
ID”. The data are output as a UI8 value.
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Max speed enabled:

Chapter 6

The maximum speed which may occur in the system is set with this value.

The output “Max. speed enabled” is high if the highest speed range used is activated by
the “Speed enable ID” input. This output can be used as a reset condition for a
subsequent MOCx function block “Safe Stop” on the “Stop 2 reset” input.

With double click on the function block, the context menu opens.

% Speed Direction Monitor

)

Units

Max. speed

Standstill menitering

Reduced speeds

Slope for speed limit ransitions
Direction monitoring

10 Comment

Report

Overview a p éh
This function block is the central block for all speed and direction
monitoring in an application. In general, it can carry cut the
following functions: Safely reduced speed (SLS), Safe speed
monitering (S8M). Safe direction monitor (SDI) and Safe operational
stop (SO8) In addition, the function block can monitor the transition
of the speed limit from a monitored speed to a lower speed limit.

Units

The type of measuring system is Linear motion and configuration of speed values is in mmis and position values is in mm

Max_ s
The maximum speed in the system is 1 mm/s

Standstill monitoring
If a speed is less than 0 mm/s for the duration of 0 ms, standstill is indicated

Mation
Standatilla...
Enable for...
Enable bac..
Speed ena ..
Slope sele ..

In Standstill state, the position may change by 0 mm, independent to the speed.

Reduced s s
No speed ranges are defined.

Slope for s limit transitions

If the value at input SPEED ENAELE 1D changes to a smaller D, then the change to the smaller speed limit is delayed by 0

ms.

The slope 1 [| monitors speed limit transition to a lower speed with a slope of 0 mm/s per 0 ms [0].

Direction monitoring
ENABLE FORWARD is disabled
ENABLE BACKWARD is disabled.

Slope sele ..

'
1!07 Monitor sta...

=l 0

j 1!F Slope ena...

ul 1!07 Direction =t ...

#ly5 1!]7 Standsill
1!07 Speed stat..

e g

= B Mo spee

OK Cancsl

This is the central block for all speed and direction monitoring function in an application.

EF Speed Direction Monitor

===

v & Speed Direction Monitor
Max. speed
Standstill monitoring
Reduced speeds
Slope for speed limit iransitions
Direction monitoring
1O Comment

Report

Units 4 p &

With this selection. you determine which unit you want to enter the
wvalues in this function block.

Speeds:

Relevant for Standstill speed, Maximum speed, Reduced speeds

&

——
Positions:

Relevant for Standstill position window

(mm/s, km/h, rom, etc.).

© SICK AG * Industrial Safety Systems ¢ Germany ¢ All rights reserved

hiction
Standstill 3
Enable for
Enable bac...
Speed ena...
Slope sele...
Slope sele...

M 1'!]— Maritor sta...
1!l— Slope ena
1!|— Direction st...
s 1!!— Standstill
UI81!|— Speed stat...
=) B e |

On the tab “Units” can be set, which units to be used e.g. for calculation of speeds
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i "
=21 Speed Direction Manitor ﬂ
v &  Speed Direction Monitor Max. speed d B & iotion |—sil 1 I'i_ Monftor <ta...
Standstill a...
Units This value is used tc determine what maximum speed may cccur in M‘
the system or should be permitted. The maximum traveltime for a I-_ Direction 2t ...
Max. speed safe stop can be determined in conjunction with a Safe Stop T
e— - function block. ]-_
I LI b g Speed stat..
Reduced speeds T o _I""“- spee... | [

Slope for speed limit ransitions Max_ speed

Direction monitoring This value is used to determine what maximum speed may occur in the system or should be permitted. The masamum travel/

time for a safe stop can be determined in conjunction with a Safe Stop function block.
10 Comment =
Report €23 Max spesd:

With "max speed" can be set the maximum speed, which is permitted.
This function is crucial for the stopping distance, if the safety functions SS1 and SS2 are
used in the application.

- N
% Speed Direction Monitor ﬂ
¥ £ Speed Direction Monitor Standsiill monitoring 4 P& Bation | =1 11 'FMonnorsta...
i Standstil a... (—#I B st ..
it Enatle for... |—=l s
Max. speed Enable bac... |—#l F L
— Speed ena... |—Hlyia p gl |
| Standsiill manitoring Slope sele... |l UiaE— Speed st
Reduced s Slope sele. . |—3l - Nax spee -
Slope for speed limit transitions Standstill speed 5

This value defines up to what speed a standstill is

Direction menitoring The value defines how long the speed must be below the

detected. standstill speed continuously. to be considered as standstill.
L lTmmEL £ Standstill speed: 0[] mmis Standstill acceptance fime: 0[] me
Report
Standstill position window N
This value defines which relative position change is still non
considered as standstill. As long as this is true, the speed Relatve NS T U
iz irrelevant. In other words, the Standstill spesd Position

parameter can even be setto 0.

[C] ™™ \with position window for standstill menitoring

m

Srandetil I

Standstill acknowledge

The opticnal input "Standstill acknowledge’ can be used to disable internal standstill detection. If this input is used. then
the ouput 'Standstill' can only go to High and the cutput "Speed status |D' to 1, if both the standstill condition is met and
the input 'Standstill acknowledge’ is High. This applies to both standstill detection, with standstill speed and with standstill
position window.

[] Standstill acknowledge =

< o IT a speed is less than 0 mm/s for the duration of 0 ms, standstill is indicated.

OK Cancel

-]

The Standstill speed, the Standstill position window and the Standstill acknowledge can be

set across "Standstill monitoring".

Standstill detection with Standstill speed:

the Standstill acceptance time.

e The Motion Speed is lower than the Standstill speed for at least the duration of

standstill.

or

position window.

In addition to the Standstill speed a Standstill position window can be defined.
This value defines which relative position change still may be considered as

The position monitoring at standstill can be started by two different conditions:

e The speed was zero for three consecutive logic execution cycles,

e The speed has reached the value zero three times and the relative position
difference during this process was less than 2 x the value for the Standstill
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3 ~
ES Speed Direction Monitor M
v & Speed Direction Monitor Reduced speeds 4 & [ tooson MRS 'F_ Manitor sta..
Standstill a... —s
Units Up to 8 optional speed limits. The speeds are arranged in sections " Enabe for... |—al G F_MI
in ascending order according to their values and these sections are Fb'"_. F— Direction st ... |
Max. speed assigned speed IDs. el )
e Standstil
Standstill monitoring Slope sele... UigE— Speed stat... |
Reduced speeds Sope sde. |
Slope for speed limit transitions Add new reduced speed (enter the speed in the Standstill .
A L speed parameter and apply by pressing the *+" button) "TTTI i Y i
Direction menitoring pa by 9 ) Enable I ! } '

mmis
!0 Comment
BI Max. speed 1
Report
a
) Standstill speed 0
of]
Enable reduced speeds

With the optional Input 'Speed enable ID' enabled. the permitted speed range is selected. If the current speed at input
‘Motion' is greater than the selected speed range, then the output "Monitor status’ becomes Low.

[[] Speed enable ID

Across the tab "Reduced speed" can be set up to nine optional speed limits.
The speed limits can be configured with the input field.

ES Speed Direction Monitor i)
v £ Speed Direction Manitor Reduced speeds < P& ‘F_w
Standstill 3.
Units Up to 8 optional speed limits. The speeds are arranged iffsections in ascending order s B
" » according to their valuss and these sections are assignedjspesd 1Ds — FMI |
— - EEI
Il Standstillmonitoring Slope sele i —
[— il [T
Slope for speed limit transitions Add new reduced speed (enter the speed in the Standstill sheed parameter B
nd pressing the "+ bution) Speed i i
Direction monitoring and apply by pressing ) sl A
m/s y H
/0 Comment
a I Max. speed 1000]__
Report .
Reduced speed 3 s00) - |
Reduced speed 8 soof - |
Reduced speed 7 soof )
Reduced speed 6 oo
Reduced speed 5 2000 - |
Reduced speed 4 100f =] -
| Stendstill speed 1

Enable reduced speeds

With the optional Input 'Speed enable I’ enabled, the permj
selected speed range. then the output 'Monitor status’ bei

%Sp&ed enable ID

speed range is selected. If the current speed at input 'Motien' is greater than the
Low

< 0 The following

4

With the plus or minus symbol it is possible to configure new speed limits or to delete old
ones.

The configured speeds are assigned to speed-IDs. These speed-IDs are arranged
ascending like the speed values, i.e. the highest speed always has the highest ID.

The speed IDs can be used to activate a maximum speed via the input “Speed enable ID”
(from the CPU) or to transfer the current speed range over the output “Speed status ID” to
the CPU.

ed ranges are defined 2 = [10 mmi/s], 3 = [50 mm/s], 4 = [100 mm/s], 5 = [200 mm/s], 6 = [400 mm/s], 7 = [600 mm/s], |-.-
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E% Speed Direction Monitor M
v & Speed Direction Monitor Slope for speed limit transitions < & otion |—s1l 'F— Menitor sta.. |
; e Standstill a... (— Siope ena
Units The parameter "slopes for speed transitions’ can be used to define Enable for... |—a ]-_
up to four slopes. This allows the permitted speed to be reduced B F— Direction st I
Maox. speed evenly at the configured increment from a higher to a lower speed _=nabie bac... | e
limit instead of immadiatzly switching to the lower spaed limit. Speed ena... (—Hlyig r—l

Standstill menitoring Ulsr Speed stat... I
Reduced spesds F _IMH- Sl EEon —_
—
Slope for speed limit transiions Slope for speed limit transitions i
Direction menitoring The parameter ‘slopes for speed transitions’ can be used
to define up to four slopes. This allows the permitted
110 Comment speed to be reduced evenly at the configured increment
from a higher to a lower speed limit instead of
Report immediately switching to the lower speed limit.
D With dBIEY Del ay unrtl sian o pe r
Slope configuration

=]
@
k

=]
@
k

@
k

< o If the value at input SPEED ENABLE ID changes to a smaller ID, then the change to the smaller speed limit is

OK Cancel

At “Slope for speed limit transitions” may be defined up to four slopes, which are reduced
from a higher to a lower speed limit.

Time, in which the function block still does not expect a reaction from the system, i.e. no
brake ramp.

This value defines which step width to be used for speed reduction on changing from a
higher active speed enable ID to a lower ID.

" B
ES Speed Direction Monitor ﬂ
v % Speed Direction Monitor Direction monitoring 44 i M 'F—Momtor sta...
. ) o Standatil a... Slope enm
Units By using these inputs, the permitted direction of travel can be HE F
- enabled. If an input is not used, the associated direction of travel is EEE I:z'. - F— Direction st
ax. speed always permitted. (L= -
— Bt e A - sanasti_|
Standstill menitoring Slope sele... (—] ulg Speed stat..
Reduced s slope sele... |—1 o
Slope for speed limit it Di i itori
Direction monitoring By using these inputs, the permitted direction of travel can be enabled. If an input is not used, the associated direction of
travel is always permitted.
1/0 Comment
[T] Enable forward
Report
= [C] Enable backward

“Enable forward” and “Enable backward” are optional inputs for the explicit enable of the
movement direction. If an input is not used, the associated direction of travel is always
permitted. The high signal releases the movement direction.

Just as in the following example, the two inputs could be controlled by the CPU
i ]—‘Mmmn 4

4> ABincremental, HTL Mg Mtion U gjyy 1y
<> AB incremental, HTL M!—.' Wotion' 2" g g0 - Mritoring Statuj

o . . o . l—. Status =
histion o 2 bdonitor stain 3

. . M FE. Speed Directionho_ 3.

e nabied

. Seed Cross Checie D]

3 FB: Speed Direction Wo =+ Enable fomard | i
grection stalus g FB; Speed Dirsction Mo 3
3 FB: Speed Direction Mo & En btz nard . 2

- uig - P D
I TET BT O DER e Uis, Ui TN
> -7
| R,

3 FB: Boslto Uis Decoder g—mal o

* Boal to LI Decader 3]
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EF Speed Direction Monitor

Chapter 6

ez

v 4 Speed Direction Monitor < P i
Units
Max. speed
Standstill monitering
Reduced speeds
Slope for speed limit transitions
Direction menitoring

Report

.
Woton Hp O fl Moritor status

Enahle fo-ward Bl Direction status

]!l Stancztil

u|3]!l Speed status ID

==
Standstil acknoslecge B fs\npe enabiked

Enable backward Bl
Spesdenake b Mg
Slope ssiect 0 8

Slope select 1 M

Speed Direction Menitc

B Max. speed enablec]

OK Cancel

[

The tab "I/O comment" allows it to replace the pre-defined names for the function block
inputs and outputs by own identifiers and to add a name or descriptive text to the function
block. This name or text is displayed in the logic editor under the function block.

ES Speed Direction Monitor

==

v ﬁ Speed Direction Monitor < p ﬂ Motion
X Standstill a..

T Enable for

Max speed Enable bac

Speed ena

Standstill monitering Slope sele..

Reduced speeds Slope sela..
Slope for speed limit transitions
; } 1. Info:
Direction menitoring
. Mame Speed Direction Monitor
LEEoa et Number: 0
Input Connected to
10.Motion Not used
1.Standstil acknowledge Mot used
12 Enable forward Not used
13.Enable backward Not used
|14.Speed enable ID Mot used
15.5lope select 0 Mot used
6.Slope select 1 Mot used

Output Connected to

00.Menitor status. Not used

01.Slope enabled Mot used

02 Direction status Mot used

03 Standstill Mot used

04 .Speed status ID Mot used

05.Max. speed enabled Mot used

2. Standstill monitoring

Parameter Value

Standstill speed: 0 mm/s (0 Digit, 1 Digit = mm/s)
Standstill acceptance time: 0ms

Position window 0 mm (0 Digit, 1 Digit = 1/250 mm})

=l 0 B Monitor sta...
= % ; Slope ena...
j ]!l— Direction st
iy 1!1— Standstill

. | UIg Speed stat..
= =t spes..

m

0K Cancel

The tab "report" shows a summary of the configuration of the function
input and output links and the configured parameter.

block, including all
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i’

v ﬁ Speed Direction Monitor
Units:
Max. speed
Standstill menitoring

Reduced speeds

Direction monitoring
10 Comment

Report

Slope for speed limit transitions 4 pF & Mtion
Standstill a

The parameter 'slopes for speed transitions’ can be used to define Enable for

up to four slopes. This allows the permitied speed to be reduced 1!0— Direction st

evenly at the configured increment from a higher to a lower speed Eabislbac e

limit instead of immediztely switching to the lower speed limit. spead ena .. | —=lujg ]!‘_ st
u|3]!{— Speed stat...

et

The parameter "slopes for speed transitions’ can be used
to define up to four slopes. This allows the permitted
speed to be reduced evenly at the configured increment
from a higher to a lower speed limit instead of
immediately switching to the lower speed limit.

| 1 Manitor sta..
= By ]itsm.,m

= A

\with delay Delay unitl start of slope B 12 E ms
Slope configuration . .
Enable [:I ! 1 i
] 7 v 1 |
0-0 [ per
0-1 1 E per

-0 1E|per

& 1-1 2Eper

S T T

(ﬁ If the value at input SPEED ENAELE 1D changes to a smaller ID, then the change to the smaller speed limit is
delayed by 17 ms.
The slope is selected via input SLOPE SELECT 0 and SLOPE SELECT 1.
The slope 1 [0-0] monitors speed limit transition to a lower speed with a slope of 1 mm/s per 1000 ms [0.000992]
The slope 2 [0-1] monitors speed limit transition to a lower speed with a slope of 1 mm/s per 1000 ms [0.000992]
The slope 3 [1-0] monitors speed limit transition to a lower speed with a slope of 1 mm/s per 1000 ms [0.000992]
The slope 4 [1-1] monitors speed limit transition to a lower speed with a slope of 2 mm/s per 1000 ms [0.001299]
Slope configuration is invalid. All configured slopes that follow must be larger (less steep) or set to zero
(diabled).

OK Cancel T |

If an error message appears, a description of the error is displayed by the following button,
which helps to fix the error.
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6.3 Safe Stop

Motion 2m 3 F' Enable Torque
Standstill — | Enable Brake

Safe Stop 1a =

Safe Stop 2a =

Ramp select O =

Amp off

Ramp active

Ramp select 1 o

Stop 2 reset u

E Stop request
]

General description:

The MOCx function block “Safe Stop” is used to trigger and monitor the safe stop of a
drive system. During this process the drive must be shut down in a controlled manner. In
this way the brake torque of the drive can be used to bring the drive to a standstill in a
shorter time that would be possible with an uncontrolled stop.

As the stop ramp for a drive system is normally not safe, the MOCx function block “Safe
Stop” monitors the actual reduction in the speed down to standstill.

v

SS1 SS2
Safe stop 1 - Safe stop2
t t
SBC
Safe brake
control

Inputs:

Motion In:
Data of type “Motion” contain all the information provided by an encoder.

Standstill:

If, during the standstill monitoring after a Safe Stop 1 or after a Safe Stop 2 the input
“Standstill” goes low sometime (i.e. the standstill condition is not met or no longer met),
then the output “Amp off request” and the outputs “Enable brake” and “Enable torque”
are switched off with the delay configured.
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Safe Stop 1a:

8S1 induces the brake operation of the drive via an emergency stop ramp at the point to.
This break operation is monitored from the drive monitoring device. When the current
speed is below the standstill limit, then the energy supply of the drive will be disconnected
(STO).

Safe Stop 2a:

The 8S2 function starts the brake operation via an emergency stop declaration at t,. This
brake operation will be monitored by the drive monitoring device. When the speed is below
the configured standstill limit, then the SOS function will be used to remain the drive/ rotor
in the position where the function was activated.

Ramp select:
Up to four several stop ramps are configurable. Between these can be switched via the
optional inputs “Ramp selection 1” and “Ramp selection 2”.

Input values Selected step width
Ramp selection 1l | Ramp selection 0
0 0 Ramp slope 1 (fastest ramp)
0 1 Ramp slope 2
1 0 Ramp slope 3
1 1 Ramp slope 4 (slowest ramp)

Stop 2 reset:
Safe Stop 2 can be reset by a rising edge on the optional input “Stop 2 reset” after
standstill has been detected.

Outputs:

The drive system can be controlled by the outputs of the function block.

Enable Torque:
Safety signal, which switches off the drive system’s torque (STO).

Enable Break:
Safety signal, that switches off the power supply to the mechanical brake if it's necessary.

Amp off:
Not safe signal, which triggers the shut down of the amplifier, the drive’s torque and also,
engages the brake, if it's necessary. Control via an output from STIO or XTIO.

Stop request:
Not safe signal, that triggers the stop ramp of the drive. Control via an output from STIO or
XTIO.

Ramp active:
Not safe signal, which schows if a stop ramp is active.
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With double click on the function block, the context menu opens.

Chapter 6

% safe Stop

Units

Stop slopes
off delay timer
10 Comment

Report

P

Units

The type of measuring system is Linear motion and configuration of speed values is in mm/s and position values is in mm.

Stop slopes
Safe Stop 1 is triggered with a Low at SAFE STOP 1A.
Safe Stop 2 is triggered with a Low at SAFE STOP 2A.

Monitering of the stop slepes delayed by 0 ms. The start speed of a slope is the maximum speed during this slope start

delay, plus 0 mm/s.
The slope 1 [] monitors a deceleration of 0 mm/s per 0 ms [0]

off delay timer
The output ENABLE BRAKE has a off-delay of 0 ms.
The output ENABLE TORQUE has a off-delay of 0 ms.

slope Sele..
slope Sele..
Stop 2 reset

Enable Brake

F— Amp off |
F— Stop request |

r Slope active |

m [ Enate Tor .. |
% Fomen

On the tab “Units” can be set, which units to be used e.g. for calculation of speeds
(mm/s, km/h, rpm, etc.).

s N
%, Safe Stop . [
v & Safe Stop Units 4 P o Mation M 'F Enable Tor .. |

Standstill <@ T
‘with this selection. you determine which unit vou want to enter the 3afe Ston 13 @ F_—Ia Sucs
values in this function block. itz vty il F— Amp off
- — ——
afe Ston op reque:
off dekay timer Slone Sele... F_
Sloce Sele... [Siape active|
/0 Comment Sp 2reset -
Report Speeds:
Relevant for Standstill speed. Maximum speed. Reduced speeds
@D
Positions:
Relevant for Standstill position window
 —
)
S
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% Safe Stop - [
-
v & Safe Stop Stop slopes 4 P oy Mation M g ]'!F Enable Tor ...
Standstill
Units Safe Stop 12 eror B il T
Safe Stoo b
Safe Stoo 2b ]!F Stop request
offdelay fimer o Stops active
/0 Comment Spgmct -
Report Stop slopes
Inputs for Safe Stop 1 E]
Inputs for Safe Stop 2 E]
[T Input for resetting Safe Stop
2: Stop 2 Reset
Delay unitl start of slope 1] ] [=] ms
Stop slope start offsst a ] = g

< o Safe Stop 1 is triggered with a Low at SAFE STOP 1A

0 per ms [&] No input for slope selection

per ms Speed reduction mm/fs = a
per ms Duratlnninrspaed reduction ms =

cer e [B) Slope in mmis

In "Stop slopes" the number of inputs, the delay time and the speed reduction is defined.

B
% Safe Stop (N

v % SofeStop off delay timer 4 o hction

Standstill

Units sate $t00 13

%afe Stop 1b

Safe Stop Za

S“Op prﬁ Safe Stop Zb

- Slope Sele...

3T ot Stap 2 reset

Report off delay timer

Off-delay timer of the cutput 'Enable Brake' based on
aswitching off the output "Amp off requegiy

Enable Brake Off Delay: (1]
Off-delay timer of the output 'Enable torque’ based on
awitching off the output "Amp off reqyzais

Off-delay timer Enable 2 0 [=] ms

torque

™,

< o The output ENABLE BRAKE has a off-delay of 0 ms.

\ul\-lu::'.:_ifl

.

The off delay times for the outputs “Enable Brake” and “Enable Torque” are set in the tab

"off delay timer".
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"% Safe Stop - oS
v & Safe Stop 4 &

Units

Stop slopes
off delay timer
O Comment —
Report
Motion My D Bl Eriable Torgue
@

Stancstil B Q@) &l Enable Brake

Sate Stop 1a B Bl amp off
Sate Stop 1h B ml Stop reguest
Satfe Stop 2a M Bl =lope active

Sate Stop 2h B
Slope Select 0
Slope Select 1 Ml

Stop 2 reset Bl

Safe Stop [0]

The tab "lI/0O comment" allows it to replace the pre-defined names for the function block
inputs and outputs by own identifiers and to add a name or descriptive text to the function
block. This name or text is displayed in the logic editor under the function block.

4

%, Safe Stop .. [

v & SafeSiop 4 B & Metion M 1'!!— Enable Tor ...
Standstill <
Units $ate Stop 13 @ 1!0— Enable Brake
Safe Stoo 1b e G
p o
Stop slopes safe Stop 33 T
Safe Stop b 1!0— Stop request
- 3lone Sele
off delay imer Slone Sela Slope active
/O Comment Spdm -
1. Info:
Name Safe Stop
Humber: o
Motion type Linear motion
Input Connected to
10.Motion Not used
11.Standstill Not used
2.5afe Stop 1a Not used
13.5afe Stop 1b Not used L
14.Safe Stop 2a Not used T
I5.5afe Stop 2b Not used
KE.Slope Select 0 Not used
[7.Slope Select 1 Not used
18.5top 2 reset Not used
Output Connected to
00 Enable Torque Not used
01 Enable Brake Not used
02.Amp off Not used
03.Stop request Not used
04 Slope active Not used -

2. Stop slopes

Parameter Value

Delay untl start of slope 0ms

Stop slope start offset 0 mmis (0 Digit, 1 Digit = mm/s)

Slope select 0-0 Disabled (0} -

The tab "report" shows a summary of the configuration of the function block, including all
input and output links and the configured parameter.
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[ ES B
“% Safe Stop .
v/ SafeSiop Stap slopes 4 & Hition 1'!# e o |
Standstill
Unis Safe Ston 1a 1!0— Enable Brake

off delay imer
1/0 Comment

Repart

Stop slopes

SRS

B

sate ton 1b
gafe $too Za

I!b— Amp oft
Safe Stoo Zb ]!07 Stop request
Slane Sele

Slove Sele. - slope active|
Stop 2 reset

Inputs for Safe Stop 1

Inputs for Safe Stop 2:

Input for resetting Safe Stop
2: Stop 2 Reset

Delay unitl start of slope D 4 E ms

Stop slope start offset
®
0-0 @ Inputs Slope select 1 and Slope select 0
0-1 Speed reduction mmis = [E)
1-0 Duration for speed reduction ms = (@

[0 Slope in mmis

Safe Stop 1 is triggered with a Low at SAFE STOP 1A

Safe Stop 2 is triggered with a Low at SAFE STOP 2A or SAFE STOP 2B.

Safe Stop 2 can be reset also by a signal on Stop 2 reset.

Monitoring of the stop slopes delayed by 4 ms._ The start speed of a slope is the maximum speed during this slope start delay, plus
2mm/s.

The slope is selected via input SLOPE SELECT 0 and input SLOPE SELECT 1

The slope 1 [0-0] monitors a deceleration of 3 mm/s per 3 ms [1].

The slope 2 [0-1] monitors a deceleration of 2 mm/s per 1 ms [2].

The slope 3 [1-0] monitors a deceleration of 1 mm/s per 2 ms [0.5].

The slope 4 [1-1] menitors a deceleration of 0 mm/s per 1 ms [0].

Slope configuration is invalid. All configured slopes that follow must be larger (less steep) or set to zero (diabled).

.
o | [[cacd | A
]

If an error message appears, a description of the error is displayed by the following button,
which helps to fix the error.
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7.1 Hardware

This is an example and it is not suitable for every AGV.

In this example, the speed of the AGV is determined by using the Drive Monitor FX3-MOCO.
The speed is transmitted by the CPU and EFI to the laser scanner. Thereupon the laser
scanner activates his field set.

® Flexi Soft Designer 160 - [New project] <unsaved

Project Device Exras
3 - & B | &7 comsettings I connect 15 isconnect |y transter Ji uplosd | EE -
m Hardware configuration |3k Logic editor = Fﬂlnterﬁaces - 2 Report Dg Diagnostics SICK Flexi Soft main module FX3-CPU2 _
2
b @) Frst steps = o] a =
b @) User defined settings = }“j B
@ How can| conrect a sensor to EFI? A SV | EEE
@ How can | minimize my rzaction ime?
st mn | i bt ecanficn st 2
| Module @
= CPUmodules = @
=]
> o
L %
cPUD cPU 21 Pl=
Step 3 3 3 -
o EFl 2 > ©
E  Gateways 1
E E E L4
4 4J d
GETC GPHT GENT
Step Vie  Wam v Y2m v
= L/0 modules
E e n
BE = |= .
XTIO XTDI MOCD |[[| —!
Siep Vam v vam v Vis hd
® in 3 8 :
v Out 4 - .
E]
@ Elements | [ Modules [ @ Info € Parial sppiications
|| | Machine Operater 13 Offline /i Designer configuration is not verified

After the start of the FSD, the required modules must be placed in the configuration area.

At first the CPU module should be selected.
In this example the CPU 2 is selected with a simple click. After that the module is
indicated in the configuration area.

The Drive Monitor is located at the /0 modules. With a simple click on the picture, the
Drive Monitor is also placed in the configuration area.

The station is configured and the encoders can be connected with the Drive Monitor.
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I Flexi Soft Designer L6 - [New project] <unsaved> {=E= R P

Project Device  Extras

- &7 B | &7 comsettings T connect 13 Disconnect | Py Trenster I upioa |BE -
B Hardware configuration | 3@ Logic editor « H Interfaces = | 5] Report &) Diagnostics 7 Data Recorder SICK Flexi Soft main module FX3-CPU2

b @) Fiststeps -
b @) User defined settings E|
@ How can | connect a sensor ta EFI?
@ How can | minimize my reaction time?
@ How can | simulate the configuration’

&'E 0] a E

StepV 3k Step Ve

Sensorsiencodersinputs
¥ Outputtypes

Il EFlelements

Sr &8

= & Encoder
® g, SInCos encoder

a & AB incremental encoder

i

¢ ABincremental, HTL 24V, 2 outputs
AR incremental encoder, HTL 24V, 2 outputs
+1ILl ABincremental, HTL 24V, 2 pairs of outputs
TUL  ABincrementsl encoder, HTL 24V, 2 pairs of outputs
44 ABincremental, TTL, 2 outputs
A8 incrementsl encoder, TTL, 2 oulputs
4Ll ABincremental, TTL, 2 pairs of outputs
A8 incrementsl encoder, TTL, 2 peirs of outputs
+JY  ABincremental, HTL 12V, 2 outputs
&8 incremental encoder, HTL 12V, 2 outpuds
+71/1l ABincremental, HTL 12V, 2 pairs of outputs
I a8 incremental encoder, HTL 12V, 2 pairs of outputs
#7171 ABincremental, RS422, 2 pairs of outputs
B incremental encoder, RS422, 2 pairs of outputs
.‘ 55| encoder

P9%  FlexiLine
o

Tl i ]
|8t Elements ] Modules @ Info @ Panial aoplications

| Machine Operator 35 Offline /A Designer configuration is not verified

In addition to the modules the convenient Encoder must be placed in the hardware.

The encoder can be found in the tab "Elements". By clicking on the encoder symbol there
are more choices.

With "drag and drop", the matching encoders can be dragged on the Drive Monitor.

By double clicking on the encoder (in the configuration area), the configuration menu
opens (see Chapter 3).

Moreover, a safety laser scanner S300 Mini is connected to the CPU2.
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Configuration for an AGV Chapter 7

7.2 MOC Logic
Step 1: Calling up the MOC Editor

After the hardware is configured, the MOC logic must be configured.

Project Device  Extras
- §r B | &2 com settings 38 connect I {3 Discannect | Py Teenster Iy Upleaa |B5 -

- 2] Report g Diognostics ik Data Recorder SICK Flexi Soft main module FX3-CPU2

@ Logic editor n are
%, MOCOLL] - Logic editor @ ]

@) Fist steps
[ @) User defined settings
@ How can | connect a sersor to EFI?

Step V 3 Step ¥ 1w

@ Sensorsiencodersinputs

v Output types

[ EFlelements

ol

= & Encoder

si a5
- . in/Cos encoder 4
@ B incremental encoder @

& S8l encoder
&, FlexiLoop

4% FlexiLine

L] B

8t Elements |[] Modules |@ Info [§ Partial applications

I | Machine Operstor 133 Offline /A Designer configuration is not verified

On the tab "Editor Logic", it is possible to get to the CPU or the MOC logic. By clicking on
"MOCO [1]-logic editor" the user reaches the logic of the Drive Monitor (MOC logic).
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Step 2: Placing of the function blocks

"1 Flexi Soft Designer 160 - [Neues Projekt] <unsaved = an x|

Project Device Extras
3 - & B | & comsettings P4 connect 11 disconnect | Fy Transier I uptocs | ES -

[, Mocon) - Logic editor ~|[Rf interfeces + %) Report SICK Flexi Soft main module FX3-CPU3 _
LN F S Vo - BREEA e i A\ Configuration is invalid
Lo matix | Infout summary page /) Seite 1

B} Hardware configuration

= Motion

®©

e

g% Speed Cross Check

@ Speed Direction Monitor

%Sﬂe&m

Converter

Notion’ 17 Miotion ||

htion 2 Mhonjoring Fatuz | |

m

&

Speed Gross Check 0]

@ Inputs [ Function block | @ outputs (@) F preview i . [ —— I
| | Machine Operator 33§ Offline |\ Designer configuration is not verified

At first it is necessary to switch the tab from “Inputs” to “Function block”.

At the development of the logic, three tabs are especially important: “Inputs”, “Function
block”, “Outputs”.

With "drag & drop" function blocks can be inserted or deleted in the logic .
There are function blocks for monitoring functions (motion) as well function blocks for data
conversion (converter).

For this application a “Speed Cross Check” (Motion) and a “Speed to laser scanner”
(Converter) are required.

Project Device Extras
% - € B | &7 comsettings Qi connect 1§ Disconnect |y Transter P uploas | ES -

1 Hardware configuration :}.‘MOCU[II - Logic editor = Hmarfa:es - [E Report SICK Flexi Soft main module FX3-CPU2 _

B £ W0 - By R BT 0o R EFR A\ Konfiguration ist ungiltig

/O matrix | In/Out summary page /I Page 1 -
S Converter

B e e e TR S R EE R

T IMtion 1

gﬁ Speed to laser scanner

[ Speedbit 0
- Speedbit 1. .

[ Spesdbit 2 -
Speed bit &

* Mition”

g“ﬁ U183 to Bool Decoder
L Mtionz - Nbnitoring Hatus [ Shebdbit 4
Spezdbi &

- Speedbit 6
Speed bit 7
Speed bit &

[ Sherdbit O
Speed Gross Check [0] Spead bit 1D
CEE A L - Speed.bit 11
Speed status

£
Eﬁn Bool to UI8 Decoder E

mn

* 'Spedd to laser sbaner 0]

G

4@ Inputs [ Function biock | @ Outputs @ FE preview I [ . ]

| Machine Operator B33 Offline |4 Designer configuration is not verified
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Step 3: Integrating of the encoder

=E=

7 Flexi Soft Designer 1L6.0 - [New project]<unsaved -

Project Device  Extras

# - §r B | £ comsettings B3 comneat 15 Disconnect | Ty Transter Ji vploas | BE -

I Hardwere configuration @, MOCO[L] - Logic editer -|Ji8 Interfaces « =] Report @) Disgostics 77 Data Recorder

& B cPu3g]

ALV - R%ET 0

SICK Flexi Soft main module FX3-CPU3
A\ Configuration s invalid

Jomatrx | Injout summary page /i) Page 1

{] MOCO[1] General data scurce

= { MOCO[1] Encoder
@ A/Bincremental, HTL 24V. 2 outputs. MOCO[1.E1.E1Mation
€ A/Bincremental, TTL. 2 oulputs MOCO[T].E2.E2 Mation

Sperd bt [ | ]
Speed bit |
Spasdbit . .
Spesdibit 3
Spekdbitd "
Spepdbits | |
Speed bit &

Speed bit 7
Speadbitd - - -
Spasdbit 3

Sperd b 0] ]
Speed bit 11 . .
Speed status.

A incremental, HTL M)

m

& B

[ Moritaring statur 0

Speed Gross Cheok 0] - -

* ‘Spedd to lager scannér ]

W ! -

[ | Machine Operator 25 Offline /) Designer configuration is not verified

<3 Inputs @ Function block | @b Outputs (@ FB preview

In the tab "Inputs", the information from the CPU or from the encoders is pasted into the
MOC logic.

When opening the window "MOCO [1] encoder", the signals of the encoder can be
connected to the function block "Speed Cross Check". In this connection, the signals from
the encoders have to be connected with the inputs "Motion 1" and "Motion 2".

If a signal is connected with the function block, the description on the left side will be
green. If a signal is not used, the description will be black.

Moreover the function block changes the color from orange to yellow, because it has got
two valid signals.

T Flexi Sof Designer 160 - [New projectl<unsaved>
Project Device Extras

I o

3 - 7 B | &7 com settings Qi conneat [ Disconnect |y Trenster Uy Upload |5 -

3 Hardware configuration G, MOCO[L] - Logie editor - Ji8f Interfoces + <] Report @) Disgnostics 2k Data Recorder
o e T

M cpPuzfo]

—-—g’

SICK Flexi Soft main module FX3-CPU3
A\ Configuration is invalid
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{] MOCO[1] General data source

= {] MOCO[1] Encoder
@ A/Bincremertal, HTL 24V, 2 outputs MOCO[1] E1 E1.Mation
@ A/Bincremertal. TTL. 2 outputs MOCO[1] E2.E2 Mation

<@ Inputs [ Function biock | @0 Outputs @) F8 preview

©

o)
‘ P
<@ A8 incremertal, HTL M) bition 1 g gy B gy

. T

& A inoremental, TTL Mg—M7on2

N

Speed Gross Check [ - - -

. ‘

Lo matrix | Infout summary page /A Page 1 =

Msritering Statuz

Spesd bl |
Speed bi |

Speed bit 2

Spesdbit 3

Sperd bit 4

Spesd b §

Speed bit &

Speed bit 7.

Spesdbit 2 L
Spebdbity C

Spepdbit 1D

m

* “piedd to Taser stanner O

v

[ Machine Operator 35 Offline /A Designer configurstion is not verified
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Step 4: Integrating of the Speed to laser scanner

f e TR
<> A8 incremental, HTL M_lrlw!lm o M!Ir"mn—lww'_llm 1

. Speed.bit 1. . .
- Speed-bit 2 - -
- Speed-bit 3 - -
CGpeedbit 4 " 7

e

. Speed.bit 6 . .
- Speed-bit 7 - -
- Speed-bit & - -
CGpeedbit ¥ " 7

. Speed.bit 11 . .
- Speed-status. -

o o o o o o o e Y ™

L

Moreover the two blocks have to be connected via the 10s “Motion”.

The connection can be made via drag & drop.

After that, the converter becomes yellow too, because it receives a valid signal from the
Speed Cross Check.
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Step 5: Routing of the speed to the CPU

I Flexi Soft Designer 16,0 [New project<unzavedts N oo =
W Project Device Exras
a B | £ com settings w(nnnen 113 pisconnect Q) Transfer i{ Upload |EES -
) Hordware configuration |, MOCOI] - Logic editor ~| 24 Interfaces - [ Report ) Diagnostics 713 Data Recorder SICK Flexi Soft main module FX3-CPU3
w0 - (B ) + Configuration is valid
=€) MOCO[1] Diagnose Outputs 140 matrix Infout summary page - Page 1 |
= 1 cPu3o] -
@ FB: Spesdto laser scanner(1) > Speed bt 0.MOCO[T] 810 D R Lo Lliliiiiiiiii Lo Lo Lo O
T
@ MOCSCPU 1MOCO[T] BT Y
D MOC->CPU 2MOCO[1] B2 DLl DLl M — — -—ﬁ DLl ol
@ MOC-CPU 3MOCOMI B3 AR ncremertal, HTL Mip— ML gy 0 g e Wi gy 1 e oK o oy opesata iaser scan 9
@ MOC->CPU 4.MOCO[]Bitd T Tl 52 il : QE B chadbn 2 Tl menl
@ MOCCPU 5 MOCOTT] B Ld L i = DU g
$» A incremental, TTL Mg——Moton gl y -l B b 5
@ MOC=CPU & MOCO[1] Bi6 x>
T T Ll : B cresdt e
@ MOCCPU 7MOCO[T] B B Speedti 7
=
¥ MOC->CPU 8.MOCO[1] B8 PR PR el ° i g
Sperd b 10
@ MOC-CPU 9.MOCO[1] B8 o o Speed Bross Check [0] - - -+ -+ : i chead bt 11
@ MOC-CPU 10.MOCO[1] Bt 10 i Srest s
@ MOC->CPU 11.MOCOMLEE 1T S S e Secdtolatet statnte ol 10
3 MOC-CPU 12.MOCO[T)BE12
@ MOC=CPU 13.MOCOIT) Be13
@ MOC3CPU 14.MOCO[T]BE 14
@ MOCCPU 15.MOCO[T]BE15
- Inputs: [ Function block | @ Cutputs [ FB preview I [ i ] b
Machine Operator [J33 Offline |\ Designer configuration is not verified

Finally the speed bits have to be routed via the CPU from the Flexi Soft to the laser
scanner. In order to that, the speed bits must be connected with the output bits.
Over the tab "Outputs", the necessary elements can be found.

If an output is connected with the function block, the description on the left side will be
green. If a signal is not used, the description will be black.

" Configuration is valid

47 40 %9 100% A= L]

170 matrix Injout summary page " Page 1 =l

+ €@ MOCO[1] Diagnose Outputs

= 1 cPu3o]

o

FB: Speed tolaser scanner(1) -> Speed bit 0.MOCD[1] 6D

£8: Spesd tolsser scanner(1) - Speed bit 1 MOC(1] BT +
FB: Spesd tolsser scann peed bt 2MOCD[1] Be2
£B: Spesd tosser scanner(1) - Speed bit 3 MOCH{1] Bit3 © B oot HIL WMt gy o i b gy 1o | i Sposdto lassrsoen 3
FB: Speed to laser scann % gﬂ E Soee 1| FE: Speedto laser scan_ 3
5 5  Spee: I
FB: Speed tolaser scann peed bit 5.MOCDT] BE5 & © A eremerta, TIL Misbhsinz ol St P s 1=l F&: Spesdto leser scan
FB: Speed to laser scann peed bt 6.MOCO[1].Bité L2 i hEemn i, L pi o l}‘ | FE: Speedto laser scan 3
FB: Speed tolaser scann i : B cpee i spessto taserscan >
FB: Speed to laser scann = L= Fe: Speedto laserscan 31

FB: Speed to laser scann

FB: Speed to laser scann

§ iy N Spaed Grose Check [6] pesd i l_! FE: Speed o laser scan D
e bt 10 HOCO[ B 10 = sooed ctany 5| FB: Speed to laser scan
o Sfedd to tatar scatmer [1] s FB: Spesd to laser scan 2
FB: Speed to laser scanne > Speed bit 11.MOCO(1] Bit 11 Jm
FB: Speed to |aser scanner(1) -> Speed status MOCO[1] Bit12 S —1
MOC->CPU 13.MOCO[LBH13 —=| FB: Speed to laser scan 3
MOC->CPU 14 MOCO[1] Bt 14 —=| FB: Speedto laser scan 3
MOC->CPU 15.MOCO[1].Bt15

L I I I O R I R R )

e rle o D il . ‘ :

Machine Operator 333 Offline /), Designer configuration is not verified

These output data will be used as input data in the CPU logic.
Over the tab "Inputs" in the CPU logic and the opening of the “MOCO [1]” window, the
signals of the MOC can be used in the CPU (next chapter).

Now the encoder signals are connected to the Flexi Soft logic and they can be used in the
logic of the Flexi Soft CPU.
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7.3 CPU Logic

Step 1: Placing of the Routing N:N function blocks

Finally, the CPU Logic must be configured.

By clicking on "Logic editor" the user reaches the logic of the CPU. The blue frame
indicates how to get to the logic editor.

1 Flexi Soft Designer 160 SP1 - [Anv]mmaved)—k_[_‘jf C=aEcy
Project Device  bras Schlieer

i - @4 B | £ Comsettings I Connect J1] Disconnect | Ty Transter g Upload | BE -

I s conigusion [FQ- Cogic o e meraces « ) Report o pisgnosics ik Dat Recorder SICK Flexi Soft main module FX3-CPU2
Powamm -RIEA Ve SEHEES & A Confgutionisimeld

@) First steps with Logic Editor

@ How can Siulte the confiourtion Ef4-Zusammenf assung EjacMatric " /) Seite 1

Il

oL e

m

=0 i Aip-Aop

@ Muttiple memory

Ezﬂ Binary decoder

Eilﬂsimm

g Routing 1:-N

—-
—— Routing N:N
=

Start/Edge ||

Delays

Counter and cycle 5

3 Ei., [0 Fu.. [@a. (@0 @re. | W] i ] o
u Machine Operator 335 Offline A\, Designer configuration is not verified

The function block "routing N:N" is found by changing the tab from "inputs" to "function
blocks".

Via Drag & Drop it is possible to place the two function blocks in the logic.

With this function block the signals are getting routed from the CPU via EFI to the laser
scanner. With a double click on the function block it is possible to change the number of
inputs and outputs. In this case, thirteen inputs are required
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Configuration for an AGV

Step 2: Routing of the issued speed from the MOCO to the function blocks of the CPU

3 i S Desiger 15051 - AT < T e

Project Device  Edras
4 - & B | & comsettings I connect || 1] pisconnect
) Hardware configuration | 4D Logic editor = Hlnterﬁ:e;

Y 5 G S e - B b BT 0 o B[]

%:ﬂfsﬁfx:;ﬁﬁf:ﬁ::.gumm EJA-Zusammenfassung | Efé-Matrix /&) Seite 1

B How can use the message generator?

b @) report

[ ) Grouped & customised function blocks
& How can | minimize my reaction time?

P reenster Y uploa | BB -

n
Report @) Diagnostics AT Data Recorder

SICK Flexi Soft main module FX3-CPU2
& | & A\ Configuration is invalid

s e

FB: Speed o laser soan

ahike

% FB: Speedto laser scanmer(l) > Speed bit 0 MOCO[T] 620
% FB: Spesd o laser scanner(1) -» Speed bt 1 MOCO[11 8t 1
% FB: Speedto laser scanner(1) > Speed bit ZMOCO[T] Bt2
% FB: Speedto laser scanner(1) -> Speed bit 3MOCO[1] Bt3 R L o i1 O 1
% FB: Speed to laser scamnerl) > Speed bit 4 MOCO1]Bt4 %) LTS
% FB: Speed o aser scanner(1) > Speed bit 5 MOCO[T] BtS : T T npin’s LERE
% FB: Spoed to laser scamnerd) > Speed bit 6 MOCOI1] 626 oy Qririd
%. FB: Speedtolaser scanner(1) -> Speed bit 7.MOCO[1]Bt7 s @iy
% FB: Speed tolaser scamnerl) > Speed bit 8 MOCO[1] 63
% FB: Speed to laser scamnerl) > Speed bit 9MOCO[1]6k9
% FB: Speedtolaser scanner(1) -> Speed bt 10.MOCO[T1 8210
% FB: Speedtolaser scanner(1) -» Speed bit 11 MOCO[1] Bt 11
% FB: Speedta laser scanmer(1) -> Speed status. MOCO[T] B 12
@ MOC-CPU 13 MOCO[ILBt13 . . . . . . . . . .
@ MOC--CPU 14.MOCO[1]Bt 14 N
<® MOC->CPU 15.MOCO[1].Bt15 . . . . . . . . . . . . . .
5300Mini [H] [EFI1.1]

@ CPU marker

o

|@ Engenge @ Funktionsbio .. |e» Ausgenge @ Disgnose (@ FB-nt « i ] B

[ [ Machine Operator [15§ Offline A\, Designer configuration is not verified

Now the information from the MOC logic is needed and therefore the tab is switched to
“Inputs”.

In the Flexi Soft logic there is now a modul named “MOC[x]”, where the I0s can be found.
These are the bits which are declared as output signals in the MOC logic.

The information from the MOC logic is now being used.

The information is available via the backplane bus

Now the signals from the Drive Monitor have to be connected with the Inputs (Drag &
Drop). Now it can be seen that the description of the input signals is green, because these
are connected with the function block. Moreover the function block changes the color from
orange to yellow, because it is connected to thirteen valid signals.

I P ot Desgner L6051 - B aramre T S = T e
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= mocor FB: Speed io laser scan Lots Ol

R FB: Speed to laser scanner(1) > Speed bit OMOCO[T] B0
% FB: Speed to laser scanner(l) > Speed bit 1 MOCO[T]Bi1
% FB: Speedto laser scanner(1) -> Speed bit 2 MOCO[1] Bt2
® FB: Speed to laser scanner(1) -> Speed bit 3MOCO[1] B3
% FB: Speed to laser scanner(l) > Speed bit 4 MOCD[T] Bt
% FB: Speedto laser scanner(1) -> Speed bit 5 MOCO[1] Bt5.
® FB: Speed to laser scanner(1) -> Speed bit 6 MOCO[1] Bt6
% FB: Speed to laser scanner(l) > Speed bit 7MOCD[T] &7
) > Speed bit 8 MOCO[1] Bt&
% FB: Speed to laser scannertf) > Speed bit MOCDT] 813
% FB: Speed to laser scamner(1) > Specd bit 10MOCO1LBi10

)
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FB: Speed o laser scan

FB: Spes to laser scan B gy ‘f
FB: Speed to laser scan i——— B2 g 32 ]. Cunput 2
F

. Speed to laser scan g4 of
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% FB: Speedto laser scanner(]

% FB: Speedto laser scanner(1) -> Spesd it 11 MOCO[T] Bt11
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[ Machine Operator 133 Offfine /A Designer configuration is not verified
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Step 3: Routing the speed via EFI to the laser scanner.

%1 Flexi Soft Designer 160 5P1
Project Device  Bxtras
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[ [ Machine Operator 13} Offline A\ Designer configuration is not verified

The outputs are available via “S300Mini [H] [EFI1.1]".

With Drag & Drop, the “Speed 0” can be connected to the “Output 1” of the “Routing N:N”
function block. Therefore the descriptionof the output becomes green.

Now it is necessary to do the same steps for the Speed 1 to 11. Because Input 13 is the
"Speed status", there musst be selected "Speed valid" as output.
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[ | Machine Operator {133 Offline /i) Designer configuration is not verified
Now the logic for the AGV is configured and can be saved and transferred to the Flexi Soft
station.
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8.1 Hardware

This is an example and it is not suitable for every Gantry.
In this example, the following safety functions of a machine can be realized via the Drive
Monitor:
e Access protection with standstill detection
e Maintenance mode with safe reduced speed
e Safe stop functions
These functions can be found in diverse machines, such as CNC-, winding machines or

SEervo presses.

I Flexi Soft Designer 1.6.0 SPL - [Neues Projekt]cunsaved> T . o ] o]
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@ Logic editor - 24 imerfaces - (2] Report @) Diagnostics 1k Data Recorder SICK Flexi Soft main module FX3-CPU2
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@) First steps
b @) User defined settings

@ How can | connect a sensor to EFI?

@ How can| minimize my reaction time?

@ How can | simulate the configuration’?

[ How can | hansmi the canfiguration to the stalion?
b @ How can |l piint a repart?
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XTio XTI XTDS ST MOCO
Step Vimow Vieow Vi o Vi Vi
® n ) 8 8 6§
v ou 4 - 4 3
© Relays
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[ Modules -8t Elements |@ Info| & Patial applications

\
After the start of the FSD, the required modules must be placed in the configuration area.

.,

| Machine Operator 95 Offline [\ Designer configuration is not verified

At first the CPU module should be selected. In this example the CPU 2 is selected with a
simple click. Then the module is indicated in the configuration area.

The modules XTIO, XTDI and MOCO are located at the I/0 modules. With a simple click on
the picture, these modules are also placed in the configuration area.

The station is configured and the encoders can be connected with the Drive Monitor.
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‘ Machine Operator @ Offline lﬁh Designer cenfiguration is not verified

In addition to the modules the convenient Encoder must be placed in the hardware.

The encoder can be found in the tab "Elements". By clicking on the encoder symbol there
are more choices.

With "drag and drop", the matching encoders can be dragged on the Drive Monitor.

By double clicking on the encoder (in the configuration area), the configuration menu
opens (see Chapter 3).

Moreover various elements like E-Stop, Enabling switch, single channel NO etc. are
connected to the inputs and outputs of the modules "XTIO" and "XTDI". These elements
can be found under the same-named Tab "Elements".
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Configuration for a Gantry Chapter 8

8.2 MOC Logic

Step 1: Placing of the function blocks

After the hardware is configured, the MOC logic must be configured.

On the "Editor Logic" tab, it is possible to get to the CPU or the MOC logic. The blue frame
indicates how to get to the MOC editor. By clicking on "MOCO [1] logic editor" the user
reaches the logic of the Drive Monitor (MOC logic).

Project Device Eutras

%F% - b % Com settings mConnact J\{j Disconnect Ti‘]] Transfer ‘LJ‘:J Upload 5 -

] Hardware configuration

2 inertaces - 2] Report SICK Flexi Soft main module FX3-CPU2 _

FUFI'Z'(I'Z'H block - 7 ﬂ - \j 100% - % ‘& | ﬁ, ) G F .ﬁ(onflguratlon is invalid
S Motion 1O matrix | InfOut summary page " /i) Seite 1 R
%Eeﬂw B SR
ion, ion Mation Monitor status =
A : 2 Sogematled
Converter - A
Dirztior] stats
© hgtion 2. \ Norjtoring Status L
R . . Standstil o
. Spesd status 1D

[ N, speed enabled | [

Speed Gross Cheok [0] Speed Mpnitor (0]

1t 0 ot e | Ot 9 Frevan ] 4
[ | Machine Operator J35 Offline /&) Designer configuration is not verified

At first it is necessary to switch the tab from “Inputs” to “Function block”.

With drag & drop, the function blocks can be inserted or deleted in the logic .
There are function blocks for monitoring functions as well function blocks for data
conversion.

For this application the “Speed Cross Check” and the “Speed Monitor” is required.
Both function blocks belong to the monitoring functions.
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Step 2: Integrating of the encoder

' Flexi Soft Designer 1.6
-

Project Device Extras
$ - & B | £ com settings P connect 1] visconnect | Ty Trenster Ui Upload |25 -

m Hardware configuration Mlnterfaces - Report SICK Flexi Soft main module FX3-CPU2 - b

nputs ~ 1 EESERE SET C =N N W, X el i Configuration is invalid
o cru2i0] O matrix | InjOut summary page /i) Seite 1 ~|
i MOCO[1] General data source -
@ A/Bincremental, HTL 24V, 2 outputs MOCD[TLET, *O EFmEE L (B g ° 0 8 8 0 ypeo b
@ A/B incremental, HTL 24V, 2 outputs MOCD[1] E2. o coposoosonoa " Sioge ensbied
e . . . . Direstion status,
hotion 2 hionitaring Staus E
[ I ; Standstil |
g . Speed statlz |0
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y Y | il
<3 Inputs @ Function block | @ Cutouts (@ FB preview < m 8 -

In the tab "Inputs", the information from the CPU or from the encoders is pasted into the
MOC logic .

When opening the window "MOCO [1] encoder", the signals of the encoder can be
connected to the function block "Speed Cross Check". In this connection, the signals from
the encoders have to be connected with the inputs "Motion 1" and "Motion 2".

If a signal is connected with the function block, the description on the left side will be
green. If a signal is not used, the description will be black.

Moreover the Speed Cross check changes the color from orange to yellow, because it has
got two valid signals.

[ Flexi Soft Designer 160 [T F=SER)
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Step 3: Integrating of the function block Speed Monitor
T FleiSoft Designer 160 - kol skl Enginch Gentry2<uravec> N S S o=
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Moreover the two blocks have to be connected via the 10s “Motion”.
The connection can be made via drag & drop. After that, the function block “Speed
Monitor” becomes yellow too, because it receives a valid signal from the “Speed Cross

Check”.
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Step 4: Creating the optional inputs "Speed enable ID"
<> B incremertal, HTL Mr : 'hu'l'o‘ti'on'f.“ 5 M .'hu'io‘ti'on """ ru'b‘tlon'.“ 5 'Fhu'bnrtorstatus
L o I.ZSiopﬁeienﬁahiedﬁﬁ
s P & L o & " Djrection status
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L S o Fﬁmiaxﬁ.sﬁpeﬁedﬁehableﬁ
LTI DT T D Spesd Cross Check 0] - - - - - - - .. Speed Moo - - - . . .
For the configuration of a Gantry, it is necessary to activate the optional input “Speed
enable ID”. This input enables a defined speed.
The "Speed Enable" must be enabled:
e Double click on the function block Speed Monitor
e Change the tab into “Reduced Speed”
e Speed enable ID v
YH SpeedDirecﬁonMorli‘!of
v & Speed Direction Monitor Reduced speeds E N . ]
Units Up to 9 optional speed imits. The speeds are arranged in sections
in ascending order according to their values and these sections are
Max. speed assigned speed IDs.
Standstill monitoring
Slope for speed limit transitions Add new reduced speed (enter the speed in the Standstill
b == speed and apply by :\/: button) nablo °C
1O Comment QIMQQA;@ = @m
Report
-
@ Standstill speed 0
OEJ_{]
Enable reduced speeds “
\With the optional Input "Speed enable 1D’ enabled. the permitted speed range is selected. If the current speed at input _
‘Motion' is greater than the selected speed range, then the output ‘Monitor status’ becomes Low.
|
4 o No speed ranges are defined.
[ox ] [ conca ]
Now the optional input “Speed enable ID” is available. Because the input still has no
signal, the functional block becomes orange again.
Tulation danitor status
Slope enabled
Direction status
Speed enable 1D
Standstill
Speed status 1D
hiax. speed enabled
Speed hanitor [0]
78

© SICK AG * Industrial Safety Systems ¢ Germany * All rights reserved

8017009/2014-02-17

Subject to change without notice



Onlinehelp
Drive Monitor FX3- MOC

8017009/2014-02-17

Subject to change without notice

L] L]
Configuration for a Gantry Chapter 8
Step 5: Placing of the converter and integrating of the CPU signals
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The “Bool to UI8 Decoder” is necessary to convert the data types of the signals. This is
important to exchange information between the CPU (binary) and the Drive Monitor
(integer).

At first, the binary data from the CPU is converted to a Speed enable ID (UI8 data).
Thus, the data can be used in the MOC logic.

Furthermore it's necessary to change the number of inputs to two.

With a double click on the function block, it is possible to change the number of inputs.

By opening the window "CPU2 [0] ", the signals from the CPU (Bit O and 1) can be
connected to the function block "Speed Cross Check".
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Now the output of the “Bool to UI8 Decoder” must be connected with the input “Speed
enable ID” of the Speed Monitor.
The input “Speed enable ID” activates the enable speed.
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The pictures show that the data will be sent from the CPU to the MOC logic (more
information about the structure of the CPU logic: chapter 7.3).
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Finally the Speed Monitor receives the information about the input “Speed enable ID".
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Step 6: Routing the Monitor status and Direction status to the CPU

I Fle St Designer 160 - 1] o A i T T —_ T P (oG ]

Project Device Bxras

3-8 B | £ comsettings I3 conneat |17 Discongg hanster Jy Upload |BES

o.Momu] ~ler Hlnlerfs(es « [5] Report g8 Diagnostics  TAX Dats Recorder
A S0 - R R T e [P

1O matrix | Infout summary page  Seite 1

ain module FX3-CPU2

" Configuration is valid

SICK Flexi

B0 Hardware configuration

£) MOCO[1] Diagrose Outputs
= B cpuz[o]

D FE: Speed Direction Moniter(2) -> Menitor status M
@ MOC->CPL 1.MOCD{1] Bt1

@ MOC->CPL 2 MOCO[ 11612

@ MOC->CPL 3 MOCD[1]B13
@ MOC-CPL 4 MOCD[1] Btd.
@ MOC->CPL 5 MOCD[1] 615
@ MOC:>CPLI 6 MOCD[1] Bt
@ MOC->CPL 7.MOCO[ 11617 PGS EIE ) ST Gpset bty
@ MOC:>CPLI 8 MOCD[1] B8
@ MOC->CPLI 9 MOCD[1] B9

@ MOC->CPU 10.MOCO[TLBt 10 3 B Boolto UB Decoder st l g

'
@ MOC-CPU 11 MOCO[T) Bit11 EIQ-
@ MOC>CPU 12 MOCOIT B 12 BT e g2 g
@ MOC>CPU 13MOCO[1]Bi13 INREREE
@ MOC>CPU 14 MOCO[TBr 14
@ MOC-CPU 15 MOCO[T]Br 15

i

@ ABincremental, HIL Mg—— VR0l iy @ gy gbhtion Moo gy 2 bl o f Speed Direction Mo 3
Tl i % o, Soge nstled | T
N Dt i

5 bbtion 2 Monftoring &t Speeil ndile D
< ABincrementel, HTL M, [ g Vontoring s Speed endble 10gljyyg L siandsti 5

& hE e

tg 3. PR st

i M. Spied enabled

m

Cistput |

Boal o Ul2 Decader [o]

0000 2 1-
< inputs [ Funciion block | @ Outputs @) FB preview i S

The next step is that the output signals must be connected to the output bits.
If an output is connected with the function block, the description on the left side will be
green. If a signal is not used, the description will be black.
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Now the signals “Monitor Status (Bit 0)” and “Direction status (Bit1)” are routed to the
CPU.
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Step 7: Creating jump markers and allocate the inputs of the safe stop

By using jump markers it s possible to use a signal as input, as well as output for several
function blocks in one logic. With Drag & Drop it is possible to insert or delete the jump
markers.

3 Flexi Soft Designer 160 (1] W i i e — |-
Project Device  Extras
- a; B | £ com settings w(onned gﬂwtccnnéc( Q) Transfer i{ﬂ\ Uplozd | BE +

) Hardware configuration Fﬂlnteﬁa:es B 2 Report @) Diagnostics  BAE Data Recorder
T v 858 9
MOCO[1] Diagnose Outputs LOmatric | InjOut summary page - Seite 1

= B crPuzio] - "
3 FB: Speed Dvection Moo Hondor e | 00 —
9 78: Spesd Direction Montor(2)-» Diection status | | _
@ MOESCPU 2 MOCH{1] Bi2
& ABincrementd, HTL Mg—Mtinl gy 0 2 plbitersde o6y peed Direction o 3

<2 MOC>CPU 3MOCDI1] Bit3 ion ion
é% EE DU e
Ciréetion stats’ *

9 MOC-CPU 4 MOCO[1] Bitd
I St B AT o En i3 py Spesdt Direction o 9
D ABicrenenid, L mg——tiataly  ghtrasn et L

SICK Flexi Soft main module FX3-CPU2 *

« Configuration is valid

I

@ MOC->CPU 5.MOCD11.B1S
<@ MOC->CPU 6.MOCD[1].Bt6
@ MOC->CPU 7.MOCD11.BH7
<3 MOC>CPU 8 MOCD[T) Bré
@ MOC>CPU 9.MOC[1] BtS
<3 MOC>CPU 10.MOCO[1] Bt10
@ MOC>CPU 11.MOCO[1]Bi11

e

n

Spasd Gross Chaok [] © 1" Spesd kionior. )

3 B Boolto UB Decoder f———Dologl 1 i Ot 1

9 MOC->CFU 12.MOCO[1].Bit12 N o E&
@ MOCCPU 13MOCO[1]Bt13 3 75 Boolto I8 Decoder g3 g
9 MOC->CFU 14.MOCO[1].Bit 14 e -
@ MOC-CPU 15.MOCO[1].Bi15
Soal o UIs Decoder ]
. = L =l
<@ inputs @ Function biock | esfPutnts @ FE prevew [ [ i ] ol |o
With this Button, the jump marker can be connected to every output signal in the logic.
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| Machine Operator 3§ Offline |\ Designer configuration is not verified

With this button each jump marker can be resumed, which was previously created or used.
In addition, the jump markers “Status” and “Standstill” as well as the function block “Safe

Stop” was implemented via Drag & Drop and the optional input “Stop 2 reset” was

activated (see next image).

By double clicking on the function block and the switch to the tab “Stop slopes” it is

possible to find the optional input “Stop 2 reset”.

After that it is necessary to activate the field “Input for resetting Safe Stop 2: Stop 2

Reset”.
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[ | Machine Operater 2 Offline /A Designer configuration is not verified

The jump markers "Motion", "Standstill" and "Status" are implemented here.

These are now input signals for the Safe Stop.

Additionally there are two more input signals (Bit 2 and 3), which are output signals in the
CPU Logic.

Moreover there are three output signals (bit 2, 3 and 4), which are input signals in the CPU
logic.
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Step 8: Placing of the UI8 to Bool Decoder and routing the output signals to the CPU

20 Flexi Soft Designer 160 - [1] = oo o S
Project Device  Extras
# - 8 B | & comsettings P4 connect 11§ Disconnect |y Transter Uy vpload |BE -
1) Hordwore configuration 2, MOCO[L] - Logic editor |J& Interfoces Report g Diagnostics LA Data Recorder SICK Flexi Soft main module FX3-CPU2

" Configuration is valid

F BoBmx - RIEDW

N o matrix | InjOut summary page  Seite 1 -
Motion a
B Converter
&
a » SRRV PR 5
o laser scanner A8 incremertal, HTL M Metion 1 g gy 0y Moritor fafus FBr Speed Directionba 3
2
gg . Slope enabled
g ‘ i irestion statls o Fgy; Speed Directionha @
i} B om0 e iR b
2 ﬂ UIBto Bool Decoder & oinoremertal HTL My——— 1 el # — b sl " Starg A
L L L : u st
9 M, spiad shablés
i ot U8 Decaer S SHE. S T
3 FB: Bool to UB Decoder i gt | T g Ot | =
E¢>
uis L.
<3 FB: Boolto UIB Decodsr Inpur’s AR EEEE ol oy 4 rﬂm
> E G
Soito Uis Decoder 1] ditid
U 1o Bool Becoder (]
%, Motion ] I grEnbIeTorE o PRy Gate Stop(3) -+ Ena 9
7, Stanastil g xandeill g % prEisbiéole o b Safe Siop(3) -+ Ena. )
9 FB: Safe Stop(3) -» Saf St Seb ia gy gl e <t
£, Stetus —Satectnla . gsiobrbaleit’ i b Gate Stop(@) » St 3]
<D FB: Safe Stop(3) > Sto g——Sopdreset o . Slope active
sare stop. 0]
bl 1 2l i
<@ Inputs @ Funcion block | @ Outouts (@ FB preview <[ i ] »

[ | Machine Operstor §13 Offline /A Designer configuration is not verified

The “UI8 to Bool Decoder” converts the “Speed status ID” into a bit pattern. In this way,
the actual speed level can be routed to the CPU. This output data is used as input data in
the CPU.
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[ | Machine Operator %3 Offline |/ Designer configuration is not verified
Finally all output signals of the decoder must be connected with the output bits (Bit 5, 6
and 7).
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Summary of the MOC logic

In the following part, the complete configuration and a description of all function blocks
can be seen.
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Because of the “Speed Cross Check” a higher safety category is given.
The function block compares speed values from two different signal sources.

The “Speed Monitor” monitors the speed and routes the actual speed ID to the CPU.
Moreover the function block sets the speed limit with the “Speed enable ID” and readout
the actual speed via “Speed status ID” as well the actual direction via “Direction status”.

The binary data from the CPU is converted to “Speed enable ID” (UI8 data) by the “Bool to
UI8 Decoder”. This enables the speed limit (see image).
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Converts the “Speed status ID” into a bit pattern.
Thus the data about the speed can be used in the CPU logic.

The image shows that the output signals from the MOC logic will be used as input signals
in the CPU logic. (see chapter 7.3)

Infauts - 1 [ 9G00G00@0000000000080000000030030
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= 1 cpuz :13 L
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FB: Safe Stop(3) -> Enable Brake. MOCO[1] Bit2 Lo VR gy s % Speed 1=Stilstand ol

g 2 FB: LI to Bool Decoder et B g binst ﬂai‘w—g Speed_2 £

B - () = st M 0[1].Bit4 . Binany . gt
d FB: Sfe StOD._v, StOD request moc [1_.B|‘t / ............. P P decoder 0 .'!I D‘Rpu‘ A A
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S oo )5 0 L Gutput & - 0 000000 L
® FB: Ul to Bool Decoder{4) -» Output 1. MOCO[ % FB: G to Bool Decader & _1heit © al & Qa7 Co
% FB:Ulsto Bool DECUderi'i]-=Output2.|'v'!OCC‘% ............. S EOEE oy c

i fra
9.FB:UIEtoBDoIDecoder::i]->Output3.MOCC' B R

Here the “Safe Stop” function can be realized.
SS1 is activated by a signal from the CPU, if it changes to low (e.g. E-Stop)

SS2 is activated when the “Monitor status” of the “Speed Monitor” changes to low.
The connection between the “Speed Monitor” and the “Safe Stop” is realized through the
jump marker “Status”.

The jump marker “Status” can be low because of the reason of an encoder error,

cross check error or the speed is over the limit.

The input signals “Safe Stop 1” and “Safe Stop 2 reset” come from the CPU (see image).
The output signals can be used later in the CPU logic. (see chapter 7.3)
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8.3 CPU Logic

Step 1: Placing of the Routing N:N function block

Finally, the CPU logic must be configured.
By clicking on "Logic editor" the user reaches the logic of the CPU (see blue border).

At the beginning a "Routing N:N" function clock is required, which can be inserted by Drag
& Drop.

1 Flexi Soft Designer 16,0 - [1]<unsaved EE
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Inputs 9@ Funcion k... | @ Sutputs (@ Disgnostics |@ FB preview: ”[" 4 [} | D

I| | Machine Operator 13§ Offline |/ Designer configuration is not verified ||
=

The information from the Drive Monitor receives the "Routing N:N" function block via the
backplane bus and routes the infromation internally to jump markers.

The “Routing N:N” function block passes up to eight input signals to up to eight outputs in
parallel. This function block allows it to connect input elements (e.g. inputs from a XTDI or
XTIO module) one-to-one with output elements.
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Step 2: Routing of the Monitor status and Direction status from the MOCO to the CPU

function block

Now, the information must be involved from the MOC logic in the CPU logic. At first it is
necessary to switch the tab from “Function block” to “Inputs”.
In the Flexi Soft logic there is now a modul named MOC[x] where you can find 10s.

These are the bits which are declared as output signals in the MOC logic.

The information from the MOC logic is now being used and is available via the backplane
bus. The signals from the Drive Monitor (Bit O and 1) have to be connected with the Inputs
(Drag & Drop). Now it can be seen that the descriptions of the input signals are green,
because the signals are connected to the function block. Moreover the function block
changes the color from orange to yellow, because it is connected to valid signals of the

Drive Monitor.
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MOC logic:
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Step 3: Allocating the outputs with internal jump markers
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I | Machine Operator 133 Offline A\ Designer configuration is net verified

Now, the information from the Drive Monitor is routed to internal jump markers.
The jump markers can be connected to the function block via Drag &Drop.
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Step 4: Placing the Binary decoder
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The function block “Binary decoder” decodes dependent on the current configuration a
binary code to an one-out-of-N or to a priority code. The "speed status ID" is output as a
threshold in the logic. Furthermore, the number of the inputs must be changed to three
(double click on the function block = In/Out Settings).
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Step 5: Routing of the issued bool signals from the MOCO

Now the bits 5, 6 and 7 of the Drive Monitor a required, which are available via the
backplane bus. This is necessary to get the converted information from the “Speed status
ID” (MOC Logic).
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MOC logic:
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Step 6: Allocating the outputs with internal jump markers
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The outputs are occupied with jump markers. Because of that, the information about the
speed is available.

Over the defined jump adresses it is possible anytime to use the decoded information in
other parts of the program. This applies especially for the jump marker
“Speed_1=Standstill”. This information is provided by the MOC.
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Step 7: Creating a logic, which will send signals to the MOCO

In the following part an incomplete configuration can be seen, which sends the information
to the Drive Monitor.

The input “Static 1” can be used to set a function block input permanently to 1 (High).
This may be necessary to get a valid logic configuration, if the function block contains
inputs which are not used but also can not be disabled.

With Drag & Drop the signal can be connected to the input of the binary encoder.

But it is necessary to pay attention at the parameter settings (double click on the function
block). In this case, it works with the mode “Priority”.
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Step 8: Routing the output singals to the MOCO

Onlinehelp
Drive Monitor FX3- MOC

Now the outputs are occupied with the Bit O and Bit 1. These signals will be sent to the

Drive Monitor to activate a defined speed.

CPU logic:
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CPU--MOC 11.MOCO[1Bt11
CPU->MOC 12.MOCO[LEr12
CPU>MOC 13.MOCO[1].8113
CPU--MOC 14.MOCO[11.8it14

[
CPU->MOC 15.MOCO[1).Bi15
[
s

CPU->MOC 16.MOCO[1].B116
CPU->MOC 17.MOCO[1).6117

%
>
h S
2
2
2
2
2
2
2
2
2
>
2
2
>
2

<

@ inpts [ Funct | @0Outn. @ Diea

Lomatrix | InjOutsummary page | from_FX3_MOC . to_FX3_MOC | Mode_futomatic | Mode Service | Drive_Contral | = |

FB. Boolto LIS Decoder

FB: Bool to LIS Decor

n

/ Jrachine Operstor 53 Offline /i Designer cenfiguration is net verified

MOC logic:

2 Flexi Soft Designer 1.6.0 - [1]<unsaved>!

Project Device  Extras
- & B | & comsettings
) Hardware configuration 9.,Mm(n[l]  Logic editor - Mlnterfa:ei -+ [E) Report

Cannect J1§ Disconnect | Transter i upload

Data Recorder

SICK Flexi Soft main module FX3-CPU2

' Configuration is valid

et Jump address O matrix | Injout summffy page -
=B cPU2(0] P
3 F: Boalto UIE Decoder() > Input 1.MOCO[116nl ®
T T L R TP T Tatar AT S (Y 4 80ao60s I 5
= - Lol Status o
3 FB: Safe Stop(3) > Safe Siop 12.MOCO[1] B2 & 88 ncremertal, HM Mbton it St : FB: Spoed Direcion o 3
D FB: S Stop(3) > Stop 2resetMocorees €2 gg . Sore Eribled
= | Mo s Spies iniis i g Deetonslatls g P Speed Direction Mo 3
. ifion i s Spaeit énibi i0”
3 CPU-MOC 5.MOCO[TBt5 =) " uie gtz g sianastil 2]
@ CPUMOC 6MOCO[1]Bi6 ng g i 1 L
B CPUSMOC 7.MOCOITLBi7 AR R g poeed anabisd
@ CPUSMOC 8MOCOIT]BEE Speed Gross Check 0] Speed Direction Wonitar-0]
3 CPU-MOC 8. MOCO[1]8:9
@ CPU-MOC 10.MOCOI1]BHTD
3 cpu-
iy ﬁ;’;;zggm::; sisp 1 o i\ e i kD 3
@ CPUMOC 13.MOCO[1] 8113 | S reas 2 Siaii T ' (ko o st
B CRUSMOC 14MOCT{11Bt14 [N L ReSenN:
<@ CPU-MOC 15MOCO{1]8t15 MBSz PR I to Bool Decoder a[
3 CPU-MOC 16.MOCO[1] Bit16
3 CPU-MOC 17MOCO(1]Bt17 Boal to UIg Becoder 0] VI3 to Bool Becoder [0]
| MOCO[1] General data source
i MOCO[1] Encoder sl
%, Motion T TR prEbleTor: o Fy Sate Stop(3) = Ena 2
o, Standstil e Standatil g % pEublebeke o Fy Sate Stop(3) = Ena 2
- FB: Safe Stop(3) -> Saf g—Sare S0 T3 g el
£, status e Seftonds g miepeges o Fy Sgie Stop(3) = Sto o[
3 FB: Safe Stopr3) > Sto g StopIreset o ui. Sipe active
st stop )
< o] s
[® Inputs |3 Function block | @ Outputs @ FB preview @ < m ] »

[ Machine Operator 23 Offline A\ Designer configuration is not verified

Finally the Speed Monitor receives the information about the input “Speed enable ID".
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Configuration for a Gantry Chapter 8

Step 9: Creating the logic for the Safe Stop and routing the output signals to the MOCO

At the end, a "Routing N:N" function block is still required. The inputs get the signals from
the moduls “XTIO” (E-Stop) and “XTDI” (Reset). This function block is necessary for the
“Safe Stop” in the MOC logic. The outputs are connected with the Bit 2 and Bit 3.

CPU logic:
21 Flexi Saft Designer 160 - [Tutorial aktuell Englisch Gantry 3] R T o Rl e — ] ) ]

Project Device  Extras
- &5 B | &2 comsettings I connect 117 pisconnect | g Tanster i upioas |-
Q- Logic editor «| [ interfoces + (2] Report @) Diognostics 4 DataRecorder  STCK Flexi Soft main module FX3-CPU2
P & & W S 100% R R o A @ ' Configuration is valid
Yomatrix | InjOut summary page | from_Fs3_MOC ' to_FX3_MOC | Mode_futomatic | Mode Service | Drive_Contral | |
© @ ststict B e’ 13 O A pooito U Decader Bl -
L]

)

1 Hardware configuration

Help
@) First steps with Logic Edtor
@ How can | simulate the configuration?
H| How can | use the message generator?
[ @) Report

[ @) Grauped & customised function bicks
How can | minimize my reaction fime?

(YY) 7 8 iz ot 1 ng's e - Bl P B to LIS Decodler % -
e
Input 4
¥ Jump address g == ¢ o2 opee
= { (oSei] Y enebing owichomog«* sl - | oo RRSSSSSL oo
i FB: Bool ta UIE Decoder{0) > input 1.MOCD[1] oo R S o R

FB: Bool to UI8 Decoder(0) -> Input 2.MOCD[1] =
FB: Safe Stop(3) -> Safe Step 1a.MOCO[1].Bit2
FB: Safe Stop(3) > Stop 2 reset. MOCO[1]. Bit Jany
CPU->MOC 4 MOCO[1].Bit4
CPU->MOC 5MOCO[1].Bit5
CPU->MOC 6 MOCO[1].Bit6
CPU->MOC 7 MOCO[1].Bt 7
CPU->MOC 8 MOCD[1).Bit8
CPU->MOC 3 MOCO[1] BtS tar E-Stop, ES21XTIO[IN !' R 1= 5 =
CPU->MOC 10.MOCO[1].Et 10 R —_—
CPU->MOC 11.MOCO[1].Bt11 ==

CPU->MOC 12.MOCO[1] Bit12 - ResstXTDI[3]IS 1.5 lnpn 2 g Reting H:H
1

¥

m

utomatic_good

FB: Safe Stop(3) -= Saf

CPU-+MOC 13.MOCO[11.Bt13
CPU-+MOC 14.MOCO[1].Bt 14
CPU->MOC 15.MOCO[11.Bt15
CPU->MOC 16.MOCOI11.Bt16
CPU->MOC 17.MOCO11.Bt17

COOOLOLOOLOOLOE0PPP

4 4ddd9d9ddddd9d9d9494944

# @ CPU marker

« |

@ Inputs [ Funct .. | @ Outp... [@ Disa... (@ FB p.

MOC logic:

%! Flexi Soft Designer 160 - [1]<unsaved>

Project Device  Extras
- 8 B | & comsetings B34 connect |17 Disconnect | Ty Transter Iy Upload | EE -

) Hardware configuration 9.Mm(n[1] - Logic editor + Hlnteda:e; . Report & Diagnostics ﬁ ffa Recorder
e PN Sy

= Jump address YO matrix | InfOut summary page . Seite 1
=B cPuz(o]

<3 FB: Boolto UIE Decoder(1)-> Input 1.MOCO[1).Bit{ @
9 FB: Bool to UI8 Decoder{1) -> Input 2.MOCD[1].Bit @ﬂ}
FE: Safe Siop(3) -> Safe Stop 1. MOCO[1) 12
FB: Safe Stop(3) -> Stop 2 reset. MOCO[1] Bit3 '
3 CPU-=MOC 4.MOCO[1].Bitd
@ CPU--MOC 5 MOCOT] Bt5 flil) SYET e T

SICK Flexi Soft main module FX3-CPU2

' Configuration is valid

I [

IO Status £
-Mnn_::nwsmui FB: Speed Direction o D) -

i Sofe anabled

o Oiction statis’ ~*° ' i Fgy Speed Direction Mo @)
sl S 2

< A8 incremertal, HTL M)

Nonftoring St Spaed éndbia 1D
ul 9 #1as Speed anabie 1D g 5

@cp C 6 MOCD[1] Bit6 g - Seeed tatus. 10 E
b, pced enabied

<» CPU->MOC 7.MOCO[118t7 o e
@ CPUSMOC 8 MOCO[T]8i8 sk 0] S Sped Drsction entor ) ©
@ CPU->MOC 3MOCOTLB18
L) C 10.MOCO[1).8210
2 C 11.MOCO[1]B211

11} 3 FB: Bool to IS Decocer npi 1 g Oapa T EOMB | o PR LS to Bool Decoder 0[
2 10C 12 MOCO[1]6212 =
@ CP IC 13 MOCD[1).Bit13 r.. uis 0N T e Bagl Decoder o[
D CPU->MOC 14 MOCO1)Be14 ; ol [ROReN
2 C 15.MOCO(1) Bt 15 MBS o) PR LI to Fiool Decoder 4[
D CPU-MOC 16 MOCO1LEL16 s [ERERR

Boal to Uli Becoder [o] cacco000 Ll U to Bool Decoder 1] -

; iy o o
L iy % OPRPPREREEE s

B: Sae Stop(a) » Saf g Siti b fa' g A ot

@ CPUMOC 17.MOCOI11Bt17
i MOCO[1] General data source
] mocor1] Encoder

et o tatedmla . pslub e e Sate Stop() +Sto_ [
9 FB: Safe Stop(3) -+ Sto SR 2rese g r JARDLERD

sate Suap 0]
| ||

|@ Inputs [ Funcion block | @ Outputs (@) FB preview

i J '

[ Machine Operator 333 Offline |/A\ Designer configuration is not verified

These signals will be send to the Drive Monitor. The function block “Safe Stop” receives
the information over the inputs “Safe Stop 1a” and “Stop 2 reset”.
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In the following section is an individual configuration to see:

CPU logic:

% Flexi Soft Designer 160 - [Tutorial_aktuell_Englisch_Gantry] <unsaved> =2

- - 88 F = m%@
Project Device Btras
e Bl | &7 com settings J48 connect 15 isconnect | Ziy Transter Uy Upload | EE -
=] Report g Diagnostics 1A Data Recorder SICK Flexi Soft main module FX3-CPU2

H) Harchware configuration 4@ Logic editor - (]2 Interfaces ~

Ml S ws -~ BRET

B [ @ + Configuration is valid

@) First steps with Lagic Editor

@ How cont sinuite e configrston’” Yomatric | InjOutsummary page | From FX3 MOC | to F¥3_MOC - Mode ic | Mode_Service | Drive_Control | T
E] How can | use the message generstor?

@

Autometic_good =4 =
b @) Report i T
[ @) Groupes 2 customised furiction bincks

i i 7
[P @ How can | minimize my reaction time? 3 SO o Redtaint gy 8 b
Restart Release condtion fulfilled
o ResstXTOI3IS m Besdt gigp Enable elease’t o Restan r o o o
= RS L eeel . .- 1
g Yer E-Stop, ES21 XTIO[2) 1 mhelease | o

@ Safety swichXTO[2])5 sl o @ . Festa raciired
@ Safaty switch XTIO[2] 5 fslezse Reset -y Fiéate oo ified r 1 repired
Mode 1 XTIO[2]17 gRelease 3 o

@
Speed Manitor(2) > Moritor status. MOCO[T ‘i Safety switch HTDI3] 13 Fieleass ® g Resst rauired
Speed Monitor(2) -> Direction status. MOCO!
Safe Stop(3) -> Enable Torque.MOCO[1] Bt o . R . o Y] o
Safe Stop(3) -> Enable Brake MOGO[] Bit3 . s s . s s s . s s .

Safe Stop(3) -> Stop request. MOCO[1]. Bit4
Ulgto Bool Decoder{4) -> Output 1. MOCO[
Ul to Bool Decoder{4) - Output 2 MOCO[

Ulgto Bool Decoderi4) -» Output 3 MOCO[ P speed_1=Stilstand !—H’ nput 1 3 wlted 1 Set s 4 gD Motor contactor XTIORZ) L;A[
MOC->CPU 8.MOCO[1] Bit8 @. @

MOC->CPU 9.MOCO[1] Bt e door XTOLA 6 !' b2 o AnD 1 . " Résitgp RS Flp ]
MOC->CPU 10.MOCO[T]Bt10 REDD
MOC->CPU 11.MOCO[).Eit11 : - - : - : - ol o : - - - - - 2l
MOC->CPU 12.MOCOI1]Bt12
MOC->CPU 13.MOCO[1]. Bt13
MOC->CPU 14 MOCO[1] Bt 14 .
MOC->CPU 15.MOCOI1LBt15 Dl Adontic ready | g————————
® { xriop LTI : L :
= { xToi3
& CPU marker

i

4] | 2l

| Inputs |©-Funct... | €% Oute... @ Disa... @ FB b « n J D

ﬂ | Machine Operator 5 Offline |/A\ Designer configuration is not verified

] Flexi Soft Designer L6.0 - [Tuterial_aktuell_Englisch_Gantry] <unsaved >

S
[ = e
SN W L B - 9 “%
Project Device  Extras

| a; =] ﬁ Com settings m(ur\ned 112 isconnect ‘f'i‘]l s ‘_‘Ji_nj Upload | BE5 -
3D Hardware configuration 3@ Logic editor -|J@f Interfaces -+ (=] Report g Disgnostics  JE Data Recorder SICK Flexi Soft main module FX3-CPU2
[l S Y8 wx: -BRPED oS & | & @ " Configuration is valid
Omatrix | Injoutsummarypage | from Fx3 MOC | to_FX3 MOC | Mode_Automatic - Mode_Service | Drive_Control -
B e
LB Made 1 XTIOWLT L Fsleaze 1 Resst  Reléase sandtion fulfiled
;[ Mode (XTI g ISR
8 - Jr E-Stop, ES21 XTI T L ®

@) First steps wih Logic Edtor
@ Haw can | simulate the configuration?
[ How can | use the message generator?
b @) Report

[ @) Grouped & customised function blocks
b @ How can i minimize my reaction tims?

require

FB: Speed Monitor(2) -> Moritor status.MOCO[1
FB: Speed Monitor{2} -> Direction status MOCO!
FB: Safe Stop(3) -» Enable Torque MOCD[1] Bt
FB: Safe Stop(3) -» Enable Breke MOCO[1].Bit3
FB: Safe Stop(3) > Stop request MOCD[1].5t4
FB: UI8o Bool Decoder(4) -> Output 1. MOCD]
FB: Ul8 to Bool Decoder(4) > Octput 2MOCH[
FB: Ul8 to Bool Decoder(4) > Octput 3.MOCHL
MOC--CP L 8.MOCO[11Bt&

MOC->CPU 9.MOCO(1] Bt9

MOC->CFU 10.MOCO[1]Bt10 D D I Y
MOC->CFU 11.MOCO[1LBit11 m
MOC->CPU 12.MOCO[1].Bit12
MOC->CPU 13.MOCO[1]B¢13
MOC->CFU 14.MOCO[1]Bt14
MOC-CP U 15.MOCO[1LBt15

m

| |

< Inouts [@-Funct... | € Oute... (@ Disg.. < n J b

| Machine Operator 333 Offline [\ Designer configuration is not verified
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1 Flexi Soft Designer 160 - [Tutorial_aktuell_Englisch_Gantry] <unsaved> — e — - — — = | B [
Project Device Extras

#®-&H & Comsettings J_ﬁtunnm 1113 pisconnect | Ty Teanster U Uplond |5 -

B Hordware configuration ]g* nterfaces « %] Report @ Diagnostics ALK Doto Recorder SICK Flexi Soft main module FX3-CPU2
Ll £ Y8 we - B 3 [ & |dh @ + Configuration is valid

1o matrbe | Injout summary page from_Fx3_MOC | ta Fx3 MOC | Mode_sutomatic | Mode Service ' Drive_Control |

@) First steps with Lagic Esftor
@ How can | simulste the configuratian?
&) How can | use the message generstor?
b @) Report

P @) rouped & customised function biocks
P @ How can | minimize my reaction time?

- Single channel NO.XTD i EDit fesdiadie’ g7 (@) . EDMdmir

* P Parking area T el o P outplt XTI
ar E-Stop, ES21 HTIO[2] 1 = Comml g EDMD | iz
u

Speed Moritor(2) -> Moritor status MOCO[1
Speed Monitor(2} <> Direction status. MOCO
: Safe Ston(3) -> Enable Torque MOCO[]Bt
: Safe Stop(3) -> Enable Brake MOCO[1].613
Safe Stop(3) -> Stop request MOCD[1]. B
UIgto Bool Decoder(4) -> Output 1.MOCO[
UIg o Bool Decoder(4) -> Output 2.MOCD[
Ul o Bool Decoder(4) -> Output 3.MOCO[

I

b EOKt o

EOUn ] o potor cortactor XTIO[2]. L

LLLE)

MOC->CPU &.MOCO[T] Bte I
MOC->CPU 8.MOCO[1] B8 s s
MOC->CPU 10.MOCO[T] 5410 " Enitfeddsack e 11 (g EDU amor
MOC->CPU 11.MOCO[1LBi11 s L
MOCCPU 12 MOCO[TLBH12 o ptetle e oupumopice 4
MOC5CPU 13.MOCOITLEN3 £ monetc oo ¢ prospat Lonsl g EOMZ LG n
MOCCPU 14.MOCO[TLB14
MOC-5CPU 15.MOCO[T]B415 £, Service_Good A
# {] xTIo[2) M Tl
= ] xroIg3) ¥ _Ensbing swich XTiof2) -2 e
* @ CPU marker
2, FB. Safe Stop(3) -» Sio Q—LI' g3 g
5 1 oa i

3 Inputs [B-Funct... | @ Outp.. (@ Diaa... @ F5 p. i . [ i, »
Machine Operator J33 Offline |\ Designer configuration is not verified

Now the logic for the Gantry is configured and can be saved and transferred to the Flexi
Soft station.

This is an individual logic configuration.
It is not transferable to every situation.
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After the configuration of the two logics, the System can be connected to the Hardware.
For the diagnostic it is necessary to be online and not to switch into the online edit mode.

Now, the screen below should be seen. But the content is not transferable to every

application.

Project Device Extras

a =] Comsettings |3 Connect J§§ Disconnect |y Transter Uy Uplood |5

B . - -
) Hardware configuration Q.Momlz] - Logic editor - Jzﬂlnterfa:es o ﬁ Report g Diagnostics 1AL Data Recorder SICK Flexi Soft main module FX3-CPU3 M
-] 0 - tBE [£]

4 “., Speed Cross Check [0] 1/0 matrix InjOut summary page  Seite 1 =l
< Motion 1 Speed =
< Mofion 1 RelPos 100.151
< Mofion 2 Speed 108.5 Revimi -
 Motion 2 RelPos 100451 mm .
<3 Reset False

B, eten e
<» Enable Limit 2 True
M =
“ Motion Speed 156  Rev/mi . N o Menitoring stetus
 Motion RelPos 102368 mm |~ I
DT =2
S4Monitoring status True coo sno0oss cono0o sno0oss
4 [l Bool to UI8 Decoder [1] Dol R !8peed Cross Cheok [O]] M gy 2 Mantar Aaug s # £
[} Gt st
2 Input 3 True . oSpeedstans 0 dowilg) . 3 Durout 1 |
L Ll Ll ” LM, spsd siabled o :
& Output 1 4 B figaut
= : - - “ (. Speed hibnitor ]
Iy Speed Monitor [2] 2 FB: Boolto UIB Decoder 5l e,
“ moon Spesa 1145 Revim — ; e G
<2 FB. Boalto U8 Decoder =l
“ Motion RelPos 100.15137 Re ]
. Wi zu Boel Konvertierer. [0]
=3 Enable forward True
= Enable backward True Bosl 2118 Korwertierer [0] W
3 Speed enable ID.
‘& Monitor status
@4Slope enabled ™ yoon : T i o
Lo Molon __ ¥
@¥Direction status Esngsti s % S
5 s Fmat
&¥Spoad status ID 3 (3 70 S St 3t SR e
®iMax. speed enabled True D 7B Sste Stonth) > Sto = |
Fafe Stop-[1]
Status Absolute tole

s 5 - o

-H@ Fa preview - m ] v

Valid configuration / Executing Machine Operstor 58 System online | Device configuration is verified

On the right side of the screen is the individually programmed MOC logic continuously to
see. There is a distinction between green and white signals.

Binary data are colored green, if the signals are HIGH. If the signals are white, the outputs
or inputs are LOW. This coloring is valid only for binary data.

Because the encoder signals do not provide binary data, they are permanently white.

On the left side can be seen a diagnosis window.

Each functional block is marked with the name and a number.

Below the function blocks, all inputs and outputs are listed. Because of that, it is possible
to see which values the signals have got.

If a signal is green, then it will be "TRUE" and it works.

Should a signal be white, then it is "False" and is not operated at the moment.

A red coloring is a fault and should be corrected.
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T s D 36057 s P 5 e

Project Device Extras
W@ B |7 comsettings 4 connect Q1] pisconnect | Gy Transter g Upload | 5= -

1 Hardware configuration H Interfaces + Report &) Diagnostics ﬁ Data Recorder SICK Flexi Soft main module FX3-CPU3 M
A8V w: - BHPIED Y
Speed Cross Check [0] o matrix | Injout summary page  Seite 1 | =

b G

’;Rese‘ False g .
£ ABincremental, HTL Motion 1 i py 0 gy mhibtion Motion

Enable Limit 2 True .
B R et :
B s .
e = Qe

&Y

o Moritorig Stz

4 3 Bool to UIZ Decoder [1] Hypaed-Graper Cherk 101 Stetus 2| E
loge knsbled
Creston it
R e : B Er o s S .
M, Zpied shabldd W
s utput 1 s : R il :
B Speed honitor-[0] w Outout
4B Speed Monitor [2] - . 4 FB:Boolto UB Decoder 1 . B
EEEEEENNENEE | ey 2
3 FB: Bool to U8 Decoder
1 Enable fonvard Tre [0 e itz
=R = - sacos Bosi 20 L1 Konventerer ] b
& Speed enable ID 4
¢Monitor status. False
Slope enabled False l
o Shon &, Motion j Mition g ) @ Enzble Torau FB Safe Stop(4) -» Ena |
@Direction status. False 2, Standstil 5 Standsfil % Enable ek FB: Safe Stop(4) - Ena D)
afe Ston o L off FB Safe Stop(4) -= Am D)
False fé G s
£, Status ate st a L realt FB: Safe Stop(1) - Sto_ 9
&/Speed stafus ID 0 : 3 o Slope ackive 1 :
@ Max. speed enabled True ;3 FB safs Stop(d) - Sto |
“Sate -stop-[4
Stalus Absolute tole _ : DLlinl
<7 i ] 5 i
[8H@ Fe preview « m ] D
[Valid cenfiguration / Executing [ Machine Operator %} System online [+ Device configuration s verified

A further assistance could provide the view “Diagnostics” (blue box below), where a
complete history of all messages, informations, warnings and error messages of a
connected Flexi Soft safety controller is available in the upper part of the window.

By clicking on an entry in the list, details of the selected message are displayed in the
lower part of the window.

Project Device Bdras
- b B | 47 com settings J}§ connect D\i:onned Qm Transfer % Upload | BES -

) Haraware configuration 3@ Logic editor - [ nterfaces ~ [51] Report mﬁ Data Recarder SICK Flexi Soft main module FX3-CPU3
O Refresh | 55 Clear #% Settings | 0 Show history % Filter - Current operation time: 2.09:44:43, pewer cycle: 67 | Current: 3, Histerical: 85

Time stamp  ~ Local time Source Category Desciiption
» 09:44:0 014 8 8 A it jon mod ction block code: alid D ider o coder connection bo
2.09:44:00 | 1/21/2014 8:32:47 AM | Extension module 3 MOC function block Encoder 2: Invalid 1D identifier of the encoder connection box.
‘Al | 2.09:39:59 | 1/21/2014 8:28:46 AM | Extension module 3 Function element SpeedDirMon at position Z: Exe_Speed|

Code 0x5F0A

Description MOC function block Encoder 1- Invalid 1D identifier of the encoder connection box.

Time stamp 2.09:44:01

Local time 1/21/2014 8:32:48 AM

Power.up cycles 67

Type Recoverable error

Source Extension module 3

Category

Information 030102 00

‘Occurrence counter 1

Power on hour 00:39:05 (2345 5)

Operating hours 2.09°44-01 (207841 5)

Block 8

Register 3

‘CPU channel A
Valid configuration / Executing Machine Operator 4 System online ¥ Device configuration is verified
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How to get the system running

Collect informations about encoders and MFB. Configure and program the safety logic and level of the
= Resolution Drive Monitors. N
- Gear factors
= Interface configuration
A 4

Check the wiring of the encoders MFB.

bad
Check if the Drive Monitors react in the expected way in

the application.
= Output of speed range IDs

= Switch off reaction
good

= Activate the Drive Monitors in the safety
application
= Configure the entire safety application

Drives have to be configured to work with low “safe”

speed.

Y
Get the Drive Monitors working properly as passive bad
component.
- No encoder errors —
= Speed in the diagnostics matches the current
5|
peed good
rE'ElI’lEI'Il settings - - 3 — . v E @

m SiniCos, 1 vpp: "Sin/Cos, 1 Vpp" .
E1:5infCas incremental encoder, 1 ipp Set the I’Ota I’y mOtIOﬂ

Settings | BOM info | Summary

| Er———— <ra ]

Sealing of measuring system Motion type (rolatory, linear) and type of measuring system
Counting direction

This selection has an influence on the scaling of the measuring system. Basically here the motion type (rotatory, linear) is selected. Accordingly
the inputs are either for rotatory motion (e.g. Revimin) or for linear metion (e.g. mm/s).

Max possible speed jump

_) Rotatory motion

Sin/Cos analog valtage monitoring a B
~ M i - ~
||| Erooder spitterbax ) —— ) . )
- - - -
|| Report
ke nn

@ Linear motion and rotatory encoder

) Linear motion and linear encoder or
distance sensor

(1] (1]
B E: Encoder @ G: Gear, optional n Encoder resolution B :Er;eavf?lutmna of the gear output
{M: M: Mator. aptional L: linear moving part a ghzﬁlu‘mns on the encoder IE) Linear measuring system
<
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Element settings -

m SiniCos, 1 Vpp: "SiniCos, 1 Vpp"

How to get the system running

Chapter 10

BH =

Settings | BOM info | Summary

El: S Cos Incremental epcoder, | Vi

Set the resolution of the encoder

£ Motion type (rotatory, linear) and t

Counting direction

Max possible speed jump
Sin/Cos analog voltage monitoring
I Encader splitter box

Il Report

—.

tory, linear) and type of

measuring

Linear motion and rotatory encoder

Calculation of resolution

4 r a3

Calculation of resolution

5 increments per mm

Assistent

Resolution n 5 E Increments per
Speed 1

T 50 ,
resolution a mms

The speed aquisistion resolution depends on the scaling of the measuring
system. This means, that the internal speed values are always in multiples of
the speed aguisition resclution. The speed aquisition resolution should be
significant smaller than the smallest monitored speed limit.

The resolution of the Speed acquisition
depends on the scale of the measuring system.

LLLMFFET
‘n R HHAHWHF@_J‘J”P :

1E|mm

Collect infom_lations about encoders and MFB. Configure and program the safety logic and level of the < <
*  Resolution Drive Monitors.
= Gear factors
= Interface configuration
4
Check the wiring of the encoders MFB.
bad

Check if the Drive Monitors react in the expected way in
the application.

QOutput of speed range IDs
Switch off reaction

Activate the Drive Monitors in the safety
application

good

Configure the entire safety application

Drives have to be configured to work with low “safe”
speed.

Get the Drive Monitors working properly as passive
component.

v

No encoder errors
.

Speed in the diagnostics matches the current
speed
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B Flexi Soft Designer 1.5.0 INTERNALSS - [Neues Projekt]

. Projekt Gerst  Extras
EnCOder 1 REY # 3 b w & 9 Coln~mstcllum;r_‘n ‘]_ijve-bﬁ.‘en mhm
Drvtnsoen By rovoat opeae e
pogoss________________________~ #]

[Diagnosis ~ 2 o
uiy Eingeng-Bewegu... Speed 3 mos |
= © Eingang-Bewegu... Speed 3mmis|
i; Eingang-Bewegu... RelPos 54445 mm
eSS
Encoder 1 o e
+ A\ & Status True
C /D
EnCOder 2 @ 2} Uint zu Bool Decodierer
. e
=== 5l = Application @
- T T

b
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11.1 General error causes

11.1.1 Mechanics errors

A typical error is an incorrectly connected encoder. The more accurate the centering for the
encoder, the lower are the angular offset and shaft offset after the installation and the
smaller is the stress applied to the torque arms and bearing of the Encoder.

In order not to burden the torque arm during the installation, always attach at first the
encoder and then the clamping ring of the hollow shaft clamping.

11.1.2 Electromagnetic Compatibility (EMC)

Another error cause could be the shielding. This would entail that electromagnetic fields
distort the result. With regard to the EMC guidelines it is important that the cover or the
cable shield is connected to the earth or the ground.
More information is available in the EMC guidelines.

11.2 Speed Cross Check

If there are any problems with the function block ,Speed Cross Check®, it may be due to an
incorrect setting of the "limits of speed cross check". On the basis of e.g. slip, friction,
mechanical coupling behavior etc., continuous and also temporary differences between
the two measured values may occur. For this reason the function block provides various
parameters that can be used to compensate such differences.

In this way, error shutdowns can be avoided and the machine availability can be ensured.

In the following is a possible solution for the problem to see:

7, Speed Cross Check Iﬁ
v @& Speed Cross Check Limits for speed cross check a o ml_! Moo M E— stion
Units With this options you determine up to which level a speed
differences is tolerated. For this a permanent limit can be Inhuhn emo

Inputs configured. Additionally up to 2 conditional increased limit can be o Monitoring...
configured, which can be time limited and/or depend on input

Speed cross check mode 'Enable limit 2' or 'Enable limit 3'. J nabie Lim... S

Limits for speed cross chedk Er:tl [ =

Compensation for signal propagatio.. | Limits for speed cross check
Speed output mods Absolute tolerance limit for N E mmis

speed difference
110 Comment

Repart Limit 1. relative speed E o
difference a * "
Infa

Input Enakble limit 2

Limit 2, relative speed o E o
difference a 0 ®

Max time limit 2 14 ] 8 E ms

Input Enakle limit 3

Limit 3. relative speed o
difference e 100 [>] i

Max time limit 3 B E me st

0 Tolerance monitoring is enabled at a difference of 4 mm/s
Any deviation from 25 % makes the MONITORING STATUS invalid.
With ENABLE LIMIT 2, an extended tolerance of 70 % is permitied for 8 ms
With ENABLE LIMIT 3, an extended folerance of 100 % is permitted for 4 ms
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By changing the parameters, the configuration also must be adjusted. The problem can
also be solved by an improved construction, if there is an alternative.

Finally, it is necessary to create a risk analysis for the machine. The risk assessment must

WARNING
confirm that no hazard condition is caused by the selected configuration, i.e. that sensor
errors are detected sufficiently fast.
11.3 Faulty hardware configuration
The hardware configuration may be a further error cause. Often, the encoders are
configured incorrectly. First of all, the resolution should be checked because there may
happen elementary errors for the system.
Hementsetiings - T —— T e iy e
% AR incremental, HTL 24V, 2 outputs: "AB incremental, HTL 24V, 2 outputs™
E1 AR Incremental encoder, HTL 241, 2 outputs
Settings | BOM info | Summary !
ﬁ Mation type (rotatory, linear) and ¢ < P ﬁ +
S ——
Counting direction and type of measuring system: B
Linear motion and rotatory - M 7 = B -
Max possible speed jump encoder —rE——— . -
Enocoder splitter box
It
I Report ]
Caleulation of resolution Assistent
Calculation of resolution -
Resolution o 1440@ Lr:.rements o 1 [=] Sevolullon
iﬁ?:tz(:quisitian 105 Revimin
The speed aquisistion resolution depends on the scaling of the
measuring system. This means, that the internal speed values
are always in multiples of the speed aguisition resclution. The
=peed aguisition resolution should be significant smaller than ‘ |
the smallest monitored speed limit. 'L
INEEII 1
I 8 i‘lﬁﬁl_ﬂ—a“_"ﬂj—I :
<
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Detailed technical data

Safety-related parameters

Detailed technical data

For axes with two encoders (TTL, HTL, RS-422, Sin/Cos, SSl)

Safety integrity level

Category
Performance level

PFHd (mean probability of a dangerous
failure per hour)

Minimum movement for error detection

T, (mission time)

SIL3 (IEC 61508)
SILCL3 (EN 62061)

Category 4 (EN ISO 13849-1)
PL e (EN ISO 13849-1)
5.0 * 10° (EN ISO 13849)

2 selected tolerance limit for the function block used for the cross check,

e g speed cross check, at least 1 = within 24 h
20 years (EN 1SO 13849)

Activated for axes with one Sin/Cos encoder and Sin/Cos voltage monitoring

Safety integrity level

Category
Performance level

PFHd (mean probability of a dangerous
failure per hour)

Minimum movement for error detection

T, (mission time)
Functions

Drive safety functions
Safe stop 1 (S51)
Safe stop 2 (552)
Safe operating stop (SOS)
Safe speed monitoring (SSM)
Safe limited speed (SLS)
Safe direction of motion (SDI)

Safe brake control (SBC)

Interfaces

Connection type

Encoder interface

Data interface

Electrical data

Operating data

Protection class
Power consumption
Qutput voltage for encoder

“Via FLEXBUS+, without encoder voltage supply

A/B incremental encoder, TTL, 2 outputs

Input resistance
Input voltage HIGH
Input voltage LOW

Input frequency

A/B incremental encoder, TTL, 2 output pairs

Input resistance

Input voltage HIGH

Input voltage LOW

Input voltage common mode

Input frequency

8017009/2014-02-17
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SIL2 (IEC 61508)
SILCL2 (EN 62061)

Category 3 (EN ISO 13849-1)
PLd (EN ISO 13849-1)
6.0 * 10° (EN ISO 13849)

2 1 Sin/Cos period, at least 1 = within 24 h
20 years (EN ISO 13849)

AU U . T ¥

Male connector, Micro D-Sub, 15-pin

A/B incremental encoder, TTL
A/B incremental encoder, HTL
A/B incremental encoder, RS-422
Sin/Cos encoder

SSlencoder

Internal bus (FLEX BUS+)

11l (EN 61140)
<25W?3
24V

> 35 kQ
5V(2V..53V)
0V(-0.3V._.08V)
< 300 kHz

> 35 kQ
5V(1.2V._.56V)
5V(-56V_-12V)
~10V .. 10V

< 300 kHz
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A/B incremental encoder, HTL 12 V, 2 outputs
Input resistance = 35k0
Input voltage HIGH 12V (65V .. 15V)
Input voltage LOW oOV(-1V_.25V)
Input frequency < 300 kHz
A/B incremental encoder, HTL 12V, 2 output pairs
Input resistance =35k0
Input voltage HIGH 12v(4V__.15V)
Input voltage LOW -12V (-15V . -4V)
Input voltage common mode -10V_. 10V
Input frequency < 300 kHz
A/B incremental encoder, HTL 24 i\/, 2 output pairs
Input resistance 2 35Kk0
Input voltage HIGH 24V (8V._.30V)
Input voltage LOW -24V(-30V__-8V)
Input voltage common mode -10V__10V
Input frequency < 300 kHz
A/B incremental encoder, RS-422
Differential resistance =35 k0O
Input voltage HIGH 0.2V..5V
Input voltage LOW -5V . _-02V
Input voltage common mode =TV .. TV
Input frequency < 1,000 kHz
Sin/Cos encoder
Input resistance 1kQ(0.9KO - 1.1Kk0O)
Differential input voltage 1V({08V._.12YV)
Input veltage common mode -10V..10V
Input frequency < 120 kHz
Sin/Cos voltage monitoring, lower limit for 0.5V (0.45V .. 06V)
vector length monitoring
Sin/Cos voltage monitoring, upper limitfor 1.25V(1.2V __.1.4V)
vector length monitoring
SSl encoder
Differential resistance 1200 (1000 ... 150 )
Clock frequency 100 kHz ... 1,000 kHz
Cycle gaps between the data packages 2z 100 ps
(monoflop time)
Data bits per frame 16 ...62
Mechanical data
Dimensions (W x H x D) 225 mmx96.5 mm x 120.8 mm
Weight 120g
Ambient data
Enclosure rating
Clamps IP 20 (EN 60529)
Housing 1P 40 (EN 60529)
Ambient operating temperature -25°C __+55 °C
Storage temperature -25°C ___+70 °C
Air humidity 10 % ... 95 %, non-condensing
Electromagnetic compatibility (EMC) Class A (EN 61000-6-2, EN 55011)
Vibration resistance 1g, 5Hz..150 Hz (EN 60068-2-6)
3g RMS, 10 Hz ... 500 Hz (EN 60068-2-64)
Shock resistance
Continuous shock 10 g, 16 ms (EN 60068-2-27)
Single shock 30 g, 11 ms (EN 60068-2-27)
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Modules

Connection modules

Description
Facility for connecting one encoder (normally used in conjunction with a motor feedback encoder)

Connection to Drive Monitor FX3-MOC: Female connector, D-Sub HD, 15-pin_
Connection to a second motor feedback splitter box: Female connector, D-Sub, 9-pin

Facility for connecting two encoders.
Connection to Drive Monitor FX3-MOC: Female connector, D-Sub HD, 15-pin_

Plug connectors and cables
Connecting cable (female connector-open)
Connection type head A Connection type head B Cable length Usage

Female connector,

Micro D-Sub, Open conductor heads 2m For direct encoder

15-pin, straight connection
Connection cable (male-female connector)
Connection type head A Connection type head B Cable length Usage
2m To connect Drive
Male connector, Female connector, Monitor FX3-MOC with
D-Sub HD, Micro D-Sub, motor feedback splitter
15-pin, straight 15-pin, straight box or dual encoder
10m connection box
Connection cable (male connector-male connector)
Connection type head A Connection type head B Cable length Usage
2m
Male connector, Male connector, To connect two motor
D-Sub HD, D-Sub, feedback splitter boxes
15-pin, straight 9-pin, straight with each other
10 m

Model name

Motor feedback
splitter box

Dual encoder
connection box

Model name

Connecting cable

Model name

Connection cable

Connection cable

Model name

Connection cable

Connection cable

© SICK AG * Industrial Safety Systems ¢ Germany ¢ All rights reserved
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Part no.

2068728

2068729

Part no.

2067893

Part no.

2067798

2067799

Part no.

2067800

2067801
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Further informations

14.1 Dimensional drawing
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14.2 Ordering information

FX3-M0C00000 1062344

Drive Monitor FX3-MOC
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