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Flexi Line About this document

1

About this document

Function of this document

Target group

Information depth

Important

Please read this document carefully if you do not have any
previous knowledge of the configuration of a Flexi Line
system. Should you be not familiar with the Flexi Soft
Designer you can download further information as well as
the license free software on LIt owill
simplify your work when dealing with configuration software.

This document will help you when configuring your Flexi Line
system. Nevertheless, this document is not substitute for the
Flexi Soft hardware operating instructions (document no.
8012478) or the Flexi Soft Designer operating instructions
(document no. 8012480). This document merely serves as a
guideline and not to provide safety-relevant instructions.

The target group for this document consists of people in the
following roles:

(Roles = arget grow

Commissioning and Expert personnel, such as
configuration technicians or engineers

This document takes you through the configuration of a Flexi
Line system using the Flexi Soft Designer configuration
software

For information on mounting, installation, maintenance and
troubleshooting, see the Flexi Soft hardware operating
instructions (document no. 8012478) and the Flexi Soft
Designer software operating instructions (document no.
8012480).

You can get further information on Flexi Soft safety control
and Flexi Soft Designer configuration software from SICK AG,
Division Industrial Safety Systems.
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2.1 About Flexi Soft Designer

Flexi Soft Designer (FSD) is a tool that allows you to configure your Flexi Soft Station. It
helps you when selecting and connecting your modules and elements with simple
hardware configuration and the logic editor.

2.2 Overview Flexi Line

Flexi Line enables you to reliably network up to 32 Flexi Soft stations. Only FX3-CPU3
modules can be used in a Flexi Line system. It is not possible to connect any other main
modules (FX3-CPUO, FX3-CPU1, FX3-CPU2).

A uniform process image is defined for the entire Flexi Line system. Each byte of this pro-
cess image is either global, i.e. in the entire system, or local, i.e. only for the related station
and its neighboring stations. Each Flexi Line station communicates with its neighboring
stations via this process image. The topology permits communication without addressing.

Features
e Safe connection of up to 32 Flexi Soft stations via the Flexi Line interface

e Topology without addressing: In case of a change in the order of the stations, it is
sufficient to confirm the new arrangement either using a Teach pushbutton or via the
Flexi Soft Designer.

e The EFl interface remains available without limitation:
- Itis possible to connect EFlI-compatible sensors.
- Itis possible to connect a Flexi Link system.
e A global process image is defined for all stations.
e Within the process image, global or local bytes can be defined.
e The process image can contain up to 12 bytes or 96 bits.

e The maximum cable length between 2 stations is 1000 meters. The possible total
length of a system with 32 stations is therefore 31 kilometers.
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2.3 System requirements

For Flexi Line the following system requirements must be met as a minimum:

Hardware FX3-CPU3

Software Flexi Soft Designer version 1.6.0 or higher

e You can also use Flexi Link or EFI communication at the same time as Flexi Line, which
means it is possible to additionally connect either EFl-compatible devices or Flexi Link
stations.

e The process image is transferred from station to station with a fixed update rate. The
processing (logic) on the individual stations is, however, not necessarily simultaneous,
as the stations are not synchronized with each other.

e The update rate of the Flexi Line system is dependent on the maximum length of cable
between two stations and the size of the process image.

125 m 2 ms 2 ms 4 ms
250 m 2 ms 4 ms 8 ms
500 m 4 ms 8 ms 12 ms
1000 m 8 ms 12 ms 20 ms
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3 Hardware configuration

Note This chapter describes how to configure your Flexi Line system.

3.1 Getting started

After you have started the software Flexi Soft Designer you can choose Create new
project.

Open existing project file
Load a project file

Connect to ical device

Connect to a station. If no project has been loaded, one will be created
automatically.

Create new project
Create a project with a Flexi Soft or Flexi Line station.

Create new Flexi Link project

Create a project with Flexi Link stations. Up to 4 stations can be
configured.

Edit com. interface settings
Configure the communication between PC and Flexi Soft

3.2 Selecting the main module

Choose the main module CPU3.
For a Flexi Line system only this type of CPU-modules can be chosen.

Drag the CPU3 into the main window or simply click on it.
5 P sor b 170 e roeearvees TN

Project Device  Extras
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How can | connect a sensor to EFI? 3 epya
@ How can | miiizs my esction tims? .| @ ep V3
How can | smulate the configuration”
[ How can | transmit the: configuration to the station @
- . -
< i
£ CPUmodules E
@3
< 4
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cPut  cruz  cpus ~
e . . @
o oEn
£ Gateways
I \ E E [
d =] o
GETC  GPNT  GENT
Siep Vime  VZmov Vimov
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The Online Help Flexi Soft Designers 8014174 will give you further information on
choosing I/0 modules, gateways and relays.
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3.3 Selecting Flexi Line element
EETEEe  As soon as all desired I/0 modules are chosen you

@ Sensors/encodersinputs

[}

can click on Elements.

53]

T Qutput types

53]

] EFlelements

4 Encoder
.:@o Flexi Loop
= ¥%%  FlexiLine
e
[13%3% FlexiLine

#w  Flexiline

[] Modules |-g- Elements |e Info |"%- Partial applications

Afterwards choose the Flexi Line element and drag it on the available CPU.

@) First steps
P @) User defined settings H‘E
@ How can | cannect a sensor 10 EFI?
@ How can | mirimize my reaction time? %
@ How can | simulate the configuration?
|| How can | bansmit the configuration to the station @
i L .
= CPUmodules =
=]
< ﬁ\g
=
by
P CPu2 CPU3 -
. i . ©
Step
o EA
= Gateways
L\ d F »
GETC GPHT GEHT
Step Vi W2 v W2 v
= 1/0 modules
- -y -
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34 Flexi Line definition

A window appears which you confirm by selecting New Flexi Line definition.

The Flexi Line definition has to be configured only once for the first Flexi Soft station within
a Flexi Line system. Afterwards this definition can be used for all other stations within the
Flexi Line system (see chapter 5 commissioning of the Flexi Line system).

Flexi Line configlSHONIIE. =
Selection Explanation
wlp  NewFlexiLine definition
'" New Flexi Line definiti e
ew Flexi Line definition AN creste a new Flesi Line definition, All stations
of 2 Flexi Line installation must work with the

same (CRC-identical) definition.

Use existing Flexi Line definition
5/J Load an existing Flexi Line definition inta your

project.

I @/ Use existing Flexi Line definition

Found Flexi Line definitions

You will be forwarded to the Flexi Line configuration window. Within this window the Flexi
Line system can be defined. In addition the Flexi Line configuration area can be reached
by the button Interface within the menu bar.

34.1 General settings

First of all you can set general setting.
On the left you can first define your Flexi Line name.

Two windows below the name the selection
window for revision numbers is given.

Flesi Line name Revision numbers help identifying your Flexi
e e o ereation of he Flexi Line definiten andmey—— | fne system. A change in the Major version

Flexi Line configuration

[ Import & Export

‘General Flexi Line information

Flexiine configuration number characterizes incompatible Flexi Line
Checksum  0:AEBF definitions.

The checksum of the Flexi Line definition is calculated from the . - ... .
sistance, number o bits, transmission cycle fime, major revision Minor revision number helps to distinguish
number and definition of the individual bytes of the transmission. The

identical checksum is required for communication between Flexi Line H H H H HRF

statons different versions of the Flexi Line definition.

Major / minor revision number

Specify a revision number fer identification of this Flexi Line definition. ape . .

A change in the major number identifies incompatible Flexi Ling In add|t|0n you can add deSCrlpthnS to your

definitions. The minor number is used to distinguish further developed

Flexi Line definitions in terms of compatibility. H H
application.

Major version number 1
Minor version number 0

Descripti

Describe your application and your changes in the individual revisions
of your Flexd Ling definition.
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Note

You can specify your configuration on the right side of the window. Here you can choose
the desired bit number, length of cable as well as the send cycle time.
If a cell in the table is displayed in red, the related combination of segment length and
data size is not possible with the update rate set. To be able to select this combination,
you must first set a higher value for the update rate.

No. of bits f max. segment cable length / transmission cycle time

Select the required number of bits to be transmitted, the maximum st

cycle time of this information. Because these three parameters are m
combinations are pessible, red cannot be selected.

Bit number
3 125m [
o o
£ 500m
E\ 1000m

The Checksum shown on the left side is calculated from all settings you do within this
window apart from the name, minor revision number and the description.

The checksum is required so that the stations in a Flexi Line system can communicate with
each other. All stations in a Flexi Line system must have an identical checksum.

Checksum  OxAEBF

The checksum of the Flexi Line definition is calculated from the
distance, number of bits, transmission cycle time, major revision
number and definition of the individual bytes of the tranamission. The
identical checksum is required for communication between Flexi Line
stations.

If the process image is changed on any station such that the checksum changes, then you
must transfer this new image to all other stations. In this way you will set the checksum in
all stations to the same value. Otherwise there will be different checksums in the Flexi Line
system such that the safety communication between the stations cannot be established.
The checksum is part of the configuration that is saved in the system plug for each CPU3
module connected.

8017989/ 2015-02-02
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34.2 Byte configuration
After finishing the general settings access the byte configuration window by clicking on the
button Byte configuration.

In this window you can adjust all settings for the Flexi Line process image. Depending on
which general settings you have set before 4 - 12 different rows appear in which you can
do you byte-configuration.

Select the first byte and edit the setting for it on the right.

SICK Flexi Soft main module FX3-CPU3

Loaw-mni

e PTHEERMOTAC

= dogogaoo

s Q030000

= @0a0aooa

= 2020200
= 20000200
= “lo 1o 5 BOBCB@0Q
» 20800208

& Bye7 “jo Low

[
e
[
B
[
e
ot
B

At first you can name your byte and add some comments. These comments are shown
within the byte-list on the left side of the window. The comments can give you a better
overview when working with a comprehensive Flexi Line definition.

Afterwards you can adjust the desired routing direction:

If you want your station to share its byte with all other stations choose the setting global:
S|

If a byte transfer is desired to the neighbor stations only you have three different
possibilities:

Transfer to previous and following station: o

Transfer to previous station only: B

Transfer to following station only:gl.

The default value on the right defines how a bit is affected by a station:

e TN

A bit with the default value High is set to 1 (logic status high) if all stations signal a 1 for
this bit (logical AND). As soon as only one station sets the bit to the logic status low, the bit
is setto O.

A bit with the default value Low is set to O (logic status low) if all stations signal a O for this
bit (logical OR). As soon as only one station sets the bit to the logic status high, the bit is
set to 1.

SENS:CONTROL - SAFETY CONTROLLERS | SICK 11
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Below you can set your bit configuration.

By giving the bits names you activate them. This activation is also shown on the left side of
the window. The color changes from grey to blue. Please note that only bits that are
activated will be available in the logic.

Dyte configuration B
Byl 0 Comment
Speciy » name for this byl undsr which you marage al
aasociated it
= 23303230
2 Byie 1 sl Low By
aoaoaoan
T ez ol =
Dol T .
g Remmng drection
= 20302030 et the comman definison of il bits of this byte and i defoult sllocation. With the default allocation. the first and last Flexi Line stations aperate
5 By d o Low a5 8 procaes unlue of it ren-axisent raighbors
=l e
6y S
Vena hare selecied Cilshal Low. This cae be waed, ler excample, lor resed ar
restart mitching, st i for s bt that Ehculd be availsbie 13 b
wiatiors s informarkicn. When an input form & Flex Line station iransmit & Low
7By @ vealue o e Fleo Line ibits. the nesult of the sntin Flsa Line chain yelds 3
Law vnlue. f stations choose rol 1o operste fie bit. they can miher not use
thes b from fhe logic o koad a stabc Low inio this k. The end siabons of the
BBy T Fleax Line chatin uses a Low valus in the loge for their nor-swssent reighbors.

These settings can be adjusted for all other bits simultaneously.
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4  Flexi Line in the Logic editor

Note This chapter describes how to set up the logic in your Flexi Line system.

You will find the Flexi Line bits that have been defined before in the input and output tabs

Input=:
i xmior
@ CPU marker

= ¥ Aex Line

O gobal E-Stop
i global restart
Line2.0
Line3.0
Lined.0
Line5.0
Line®.0

Line7.0

<3 Inputs BFFunct .. |ﬁ>0utp...||0 Diag... (@ FB ..

There are two possibilities integrating the local inputs to your Flexi Line system:
1. Routing the local inputs to the Flexi Line bits directly:

Ly Output 1

Input 1 2
—— global restart Ifﬁ'-l
2 StartxTION1E j—,_H ——
Routing M:N
1}
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Tip

Tip

2. Inputs that are connected locally are processed on a local basis at first.
Afterwards the routing to the Flexi Line bits can be started.

3 Reset®TIO[1]I5 1 b Output |

Beset gy 3

1 Reset
dak E-Stop, ES21 XTIO(]1 g Relense 1g|  Feset 2

@) i Reset requined
1 Reset XTIO[1].04 ®

In order to integrate the outputs that are connected locally into your Flexi Line system you
need the information from the Flexi Line process image at first. Drag and drop the Flexi
Line input bits into the main window of your logic editor. After this you can process the
requirements of your application by using function blocks and select the local outputs.

4 Enable Input 1o
Bt .|

1 global E-Stop e

4
——
——
| Fielease condtion fulfilled ——
Routing H:N

1

L Enable

Fd

| Robot XTIOM 10132

¥' Restart =l 1

Restal

¥' Release 1 g Rastant
1

Jﬂmw—g Start XTIOM .3 ®

I8 global restart

3.—,"".—:'1 global E-Stop

f Release condition fulfilled

o]
i

You can recognize Flexi Line elements with help of the symbol:

If you do not want a Flexi Soft station to influence a Flexi Line bit that has the default value
high, the input static 1 has to be used.

We will illustrate this with a short example: A global e-stop function should be set up.
However, one of the Flexi Soft station within the Flexi Line system does not have an e-stop
button. For this Flexi Soft station a static 1 has to be used within the logic editor. Static 1
replaces the sensor and is forwarded to the global e-stop bit.

Should this not be the case the Flexi Soft station without the global e-stop button will
transfer a O for the global e-stop bit and the machine will not start.

by Output 1

@ Static 1 = global E-Stop faxd

¥' Input g

3
——
——

Routing N:H
1
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5 Export and import of a Flexi Line configuration
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Note In this chapter you will learn how to export your final Flexi Line project. Exporting the final

Flexi Line project enables you a more efficient configuration process. It is not necessary to
do the same definition for every Flexi Soft station as you can simply import this definition.
In addition you will make sure that the check sum in each Flexi Soft station is identically.
As soon as you change any settings that are related to the checking sum you have to make
sure that these changings have been made in all of the related Flexi Line definitions. The
Flexi Line station can only work when the checksums of all definitions are exactly the
same.

SR Son Pesnert 0= e proclins= <M. Within the Flexi Line configuration view click Export and

Project Device  Bitras

- & B | £ comsenings Jfcomes 1150 S@FE it tO the folder of your choice.
B Hardware configuration %@ Logic editor

Flexi Line configuration

$ [YESirTes Export Flexi Line definition
765

ezl 1:Byte D “ Low
settings - 1

Afterwards open a new project (chapter 3.1 to 3.4), choose the Flexi Line element and
drag it onto the main module.

After you added the Flexi Line element to the required interface of the CPU3 a new window
pops up. Now you can choose the button Use existing Flexi Line definition and navigate
to that folder you have exported your Flexi Line configuration before.

s e corrpr .. - =

Selection Explanation

‘" MNew Flexi Line definition - .;\n_z - Mew FlextHine definfion
Jf']'i Create a new Flexi Line definition. All stations
of a Flexi Line installation must work with the

same (CRC-identical) definition.

) Use existing Flexi Line definition
i/j Load an existing Flexi Line definition into your

project.

%/ Use existing Flexi Line definition

Found Flexi Line definitions
AUsers\wpraburkDesktop'Flexi Line 1.fic
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Another possibility to open your Flexi Line definition is given in the area Found Flexi Line

definitions.
FEiouroon 5
Selection Explanation
w |l Mew Flexi Line definition
‘ New Flexi Line definition S
/|r§ Create a new Flexi Line definition, All stations

of a Flexi Line installation must work with the
same (CRC-identical) definition.

, Use existing Flexi Line definition
i E/’ Load an existing Flexi Line definition into your

project.

%/ Use existing Flexi Line definition

d Flexi Line definitions

In this section all definitions are shown that have been saved either to the standard folder
or to any folder you defined

The Flexi Line configuration will be taken from the specified data to the current Flexi Line
settings.
The shown checking sum, that is the same in both definitions, can confirm this.

16  SENS:CONTROL - SAFETY CONTROLLERS | SICK 8017989/ 2015-02-02
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6 Commissioning of a Flexi Line system

Note This section describes how you can setup a new Flexi Line system and place it in ope-

Important

8017989/2015-02-02

Subject to change without notice

ration.

6.1 Configuration of the individual local stations
After you have imported the Flexi Line definition you can change into the logic view and
configure the logic of every single station (Chapter 4 Logic editor).

Connect the individual Flexi Line stations as described in the operating instructions “Flexi
Soft Hardware”.

Place in operation each individual station as a standalone system. The stations change to
the Teach required status and the LINE LED flashes Green at 2 Hz.

AL A2 | AL A2 AL A2 AL A2
SICK s SICK s SICK s SICK s
] (] (| (]
] (] (| (]
FLEXI soft LNE FLEXI soft LiNE FLEXI soft LNE FLEXI soft LNE
CPU3 | CPU3 | CPU3 cPU3 |
| EFI = EFl =) E =y EFl
()] nn L] i
12 12 12 12
LINE LINE LINE LINE
APREB AnextB APreB ANETTB APREB AnextB ApPre B ANEXTB
(A eri1 B][A EFi2 B] [A er1Bl A erz BI (A er1B][A EFi2 B] [ eri1 B] (A eriz B]

6.2 Teach function

If you connect your Flexi Line system the first time or do you want to change it is necessary
to use the teach function. The teach function confirms the topology within your Flexi Line
system in order to activate the functions.

Topology:

The individual stations within a Flexi Line system are not identified using addresses. In-

stead, each station is connected to its immediate neighbors. Communication is with the
previous station and the next station (see Chapter 3.4.2 Byte configuration).

The arrangement of the stations in the Flexi Line system must be confirmed during com-
missioning by means of a teach process and subsequently monitored. If a station is dis-

connected from the system, replaced or added, then the arrangement of the stations must
be confirmed again.

If you do no longer need a Flexi Line station it can be disconnect on live-mode. However,
the connection of a Flexi Line station must only be done when it is switched off!
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The teach function can either be processed by using the Flexi Soft Designer or by a switch
that has been configured before. A switch is very useful if you want to change the topology
at a later point of time.

Before you use the Teach function, check whether a dangerous state can occur!

If the Teach function is used, the safety outputs on any of the still active stations may be

High.

Analyze your application and check whether additional safety measures have to be
implemented if the Teach function is enabled.

Consider how to handle the disconnected machine modules. Point out that the
control parts and sensors have no effect to the previously connected machine
modules (e.g. install “out of order” signs at E-stops).

The teach function must be considered as a configuration process. Therefore the
teach function needs to be secured according to the respective safety requirements,
e.g. by using a key operated switch that is wired to the logic teach input and a restart
function block in the logic to check the timing condition.

Only authorized and especially trained personnel are allowed to activate the Teach
function.

Before using the Teach function, make sure that nobody is in the hazardous area or
has access to the hazardous area while the Teach function is active.

Teach function within the Flexi Soft Designer

Note The teach function is only available when the Flexi Soft station is in online mode.

You will find the teach function within Interfaces and Flexi Line:

R Sk D 70 e e

Project  Device  Extras

-EF - a 9 Com settings .;Aj Connect mesconnact E,u Transfer 'Hg Upload [

m Hardware configuration |3 Logic editor

Pﬂlnteﬁacs - 2 Report Ug Diagnostics ﬁ Data Recorder
IS ACRforEFI1

a

@ How canl print a report? 'ﬂ@ ACRforEFI2 =]

How can | diagnose my project?
: How can | hndglhe Drosupct :n the Intemet? |:@_i Flex Line SWv 2.0 S¥Y 3.00
8. Flexi Loop StepVZa  StepVa
I*l  GPNT gateway [13]
< @
A1 A2
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Within the Flexi Line configuration view press the Teach button:

Project  Device  Extas

- 8 B |7 comsetings J3iconect P1§ouconnect | Py Tanster P uploas B
B Harware configuration 3B Logic editor :!}}Flmlmo-.?__] Repot gl Dugnestcs ﬁl}mﬂ(re«ﬂf SICK Flexi Soft main module FX3-CPU3
II s -
2 ;
Ganeral 1: Byl 1 e PTESEMBRAD
- AT a
[y g
a Inpert bits from Fleesi Line: Output bits to Flexi Line mext
« » =talon.
P previous
cordguration a P [ N P [3 N
Ay | @ 3 »
np 3 siele|t Bls s ls
Diagrosts
Doaoaaoa 000220 : v oooaao
2 Byte1 v Low Be .JEZIEIJEJE 1.‘::}5&’ pL. EDDDGBDE
20re2 e Low = ohaoaaonn
4Byl alv 1w % 20003000 == e Local outputs.
[ 8 |
s ot i 1oy = O0E03D00 T3 L8] L o ﬂ
- =" hld Lei=
— i e % B0O08000 r
DGQQEIEBE 0 BBBDBBDE
7Byt & P doaoaooa [uvjojujujuiv] Ddoo@aaan
&Brio? al Low %= obaoaaon
) Input bt from Fleod Line st Dutput bits bo Flex Line
Previous staton
e 3 ] - - -
4 <
211
aoooaan ooooooog
000000 Doo@oao

During commissioning press the button Teach as soon as all stations are switched on and
in mode teach. The typology is being checked and confirmed and the Flexi Line system will
be started.

Teach function with a pushbutton
Furthermore you have the possibility of configuring a teach function pushbutton.

Connect a Teach button to the inputs of the station in the Flexi Line system that shall be
able to activate the Teach function. The Teach button can be e.g. a dual channel key
operated switch. So you could make sure that only autorized people can process the
teach function.

In the logic editor for this station, use a Restart function block to connect the Teach button
input to this station’s Teaching output. This output can be found on tab CPU3.

i Dual channel NOXTIO[1f ar ! 'r—[: Flexi Line Teach ol
Z . , Restart Teach f_,[

®If Teach o —3l r
-

_ T

If the Teach button is pressed, the Teaching output will become High for one logic cycle.
The rising edge (Low to High) on the Teaching output triggers the Teach function. The jump
address teach prevents the teach bit to stay more than one logic cycle high.
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Flexi Line Commissioning of a Flexi Line system

6.3  Status and diagnostics
While your Flexi Soft station is connect to the FSD the diagnostics view shows you which
data have been received, used and forwarded

Within the Flexi Line configuration view press the diagnostics button on the left toolbar.

o 5 omtmetn SICK Flaxd Soft main module FX3-CPU3 3
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The bytes in the process image for the actual station are shown in the Byte overview area
on the left. If you select one of the bytes, the related bits are shown underneath together
with their tag names.

The processing of the selected bits is shown in the Detail overview area on the right:

¢ On the left you can see the input bits that are received from the two neighboring
stations as well as the status of the local inputs.

e On the right you can see the output bits that are sent to the two neighboring stations, as
well as the status of the local outputs.

If the Flexi Line system is online, active bits are shown in color and inactive bits in gray.

In the area on the left you can select the individual bits in the byte currently shown. The
processing of these bits is shown in detail on the right:
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SICK AT A GLANCE

SICK is a leading manufacturer of intelligent sensors and sensor solutions for factory, logistics, and
process automation. With more than 6,000 employees and over 40 subsidiaries worldwide, we are always
close to our customers. A unique range of products and services creates the perfect basis for controlling
processes securely and efficiently, protecting individuals from accidents and preventing damage to the
environment.

We have extensive experience in various industries and understand their processes and requirements.
With intelligent sensors, we can deliver exactly what our customers need. In application centers in Europe,
Asia and North America, system solutions are tested and optimized in accordance with customer specifica-
tions. All this makes us a reliable supplier and development partner.

Comprehensive services round out our offering: SICK LifeTime Services provide support throughout the
machine life cycle and ensure safety and productivity.

For us, that is “Sensor Intelligence.”

Worldwide presence:

Australia, Belgium/Luxembourg, Brasil, Ceska republika, Canada, China, Danmark, Deutschland, Espana,
France, Great Britain, India, Israel, ltalia, Japan, México, Nederland, Norge, Osterreich, Polska, Romania,
Russia, Schweiz, Singapore, Slovenija, South Africa, South Korea, Suomi, Sverige, Taiwan, Turkiye, United
Arab Emirates, USA.

Please find detailed addresses and additional representatives and agencies in all major industrial nations

at: www.sick.com

SICK

SICKAG | Waldkirch | Germany | www.sick.com Sensor Inte"igence.



