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Documentation is valid for devices with version:
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Hardware version 4

NOTE

The German version is the original version of the program ming manual.

A Contact the manufacturer immediately if the manual is missing!
A Always keep the manual at hand
A Make sure that the manual is complete!

A Obtain this manual only through the original publisher!

Subject to modification

The content of this documentation has been compiled extremely carefully
according to our current level of information.

Nevertheless, we indicate that this document cannot always be updated
simultaneously with the technical progress.

Information and specifications can be changed at any time. For the current
version, please consult www.bbh -products.de.

Manufacturer information:

BBH Products GmbH
Bottgerstralle 40
D-92637 Weiden

GERMANY

Phone: +49 (0)961 -48244 -0

E-mail: info@bbh.net
Web: www.bbh -products.de
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Responsible for the compilation of the documents
Gerhard Bauer, Managing Director BBH Products

This document is subject to German copyright. Copying, processing, and any kind
of use beyond the limits of copyright require the written consent of the
respective author or creator.

INFORMATION

Before program ming the unit, the unit must be completely installed and put into operation.
For this purpose, all connected components must be installed and put into operation, and

the connections must be connected. For installing, putting into operation and connecting,
pleas e read and observe the  SSCU installation manual.

INFORMATION
The documentation (installation manual, programm ing manual) are disposable via the
download of BBH Products GmbH.
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2. General information

Important information for use

IMPORTANT !

Read carefully before use !

Please read this programming manual carefully. Keep it near the machine to consult it
in case o f questions .

This manual is aimed at the following target groups

A People projecting safe drive systems : engineers and technicians
A Assembly, electrical installation, maintenance . industrial electricians and
service technicians
A Commissioning, operation, configuration : engineers and technicians
2.2. Scope of deliver

The units of the  SSCU series are delivered with the plugs for entries or exits and for the
voltage supply (in mated condition).

The corresponding  product information for SSCU series are attached to the units. The
product information  contains i. a. the download link for the complete documentation.

INFORMATION:
The documentations (installation manual, program ming manual) are freely available via

the online download.

INFORMATION
Program ming software, dongle (hardlock), program ming cable etc. must be ordered
separately .
2.3. Terms
The t esafend ii s used i n accordance with or accbINding to
EN ISO 13849 -1, DIN EN 61508 -1:2011 -02 ( cf. the section Relevant standards). iSafe

functions for applicat i oindicates fulttionsen the sensg dfthe 3 0
above standards with corresponding integrity (reliability).

The units SSCU manufactured by  BBH are units implementing safety relevant functions

with safe communication via FSoE, and unsafe communication by means of EtherCAT.
Internally, these functions are configured as two -channel systems: system A and system
B.

The system software SafePLC2 servesto program and configurethe SSCU units .
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2.4, Symbol s and signal words

The following symbols and signal words are used in this documentation.
The combination of a pictogram and a signal word classifies the respective
safety note. The symbol may vary depending on the type of hazard.

DANGER Draws you r attention to a dangerous situation
that will cause death or severe injury ifitis not
avoided.

WARNING Draws your attention to a dangerous situation
that can cause death or _severe injury if itis not
avoide d

CAUTION Draws your attention to a dangerous situation
that can cause minorto moderate injury ,if itis
not avoided.

ATTENTION Draws your attention to possible malfunctions
and material damage .

NOTICE Draws your attentionto  useful hints and tips
that can facilitate handling and operation.

SAFETY Draws your attention to the use and the effects
NOTE of sa fety information.
2.5. Valid documents
The following documents must be read carefully and must be considered during

installation

1 Installation manual SSCU
C HB-44810 -810-10-xxF-EN Installation manual

i Programm ing manual SafePLC2
C HB-4481 0-820-01-xxF-EN SSCU Program ming Manual

9 Errorlist SSCU series
C HB-4481 0-813-02-xxF-EN Error list SSCU
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2.6. General safety information

NOTICE Work may only be carried out after the SSCU installation manual and the
SafePLC?2 program ming manual have both been read thoroughly

DANGER Programm ing or changing the  programm ing can cause malfunctions
Malfunctions can cause  unexpected start s of the complete system.

WARNING Inputs and outputs for standard functions, or the digital and analogue data
transmitted by communication units must not be used for safety -related
applications. Data errors can cause malfunctions which can cause

unexpected starts of the system.

NOTICE All work concerning electrical installation must be carried out in according
to the install atd48l0-80al®uceFtENAi Bt al | at i ot
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3. Requirements

3.1. SSCU unit
The SSCU is a Master unit for FSoE communication to read encoder and/or scanner data
and switching statuses of external Slave units to implement safety functions

The SSCU master can send, receive and process safe data via FSoE and non -safe data via
EtherCAT . Inthe EtherCAT network, the SSCU only functions as Slave.

3.2. Network connection
3.2.1. EtherCAT
The EtherCAT network consists of one Master and a certain number of Slaves.
Data transfer is carried out via Ethernet connections existing between the EtherCAT Master
and every participant, and, as a rule, running serially from participant to participant. Via

these connections Ethernet  -Frames are sent. Every network participant ‘'m ust first read
the received data, filter the data addressed to it, and insert the exit data into the Frame.
Having passed all Slaves, the Frame is sent back to the EtherCA T Master.

As thus every participant can influence the transfer of a message, the network must be
exactly defined or specified. This specification is carried out via the ESI files, fixing the
participants and their properties.

Data transfer is always initiated by the Master i Data transfer is carried out in the
EtherCAT network with a transfer time of at best a few s.

EtherCAT-Master N
Out | In

N= non-safe (Data Transfer) = EtherCAT

Figure 1: EtherCAT network
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Requirements

3.2.1.1.
In general, a

EtherCAT data trans mission

distinction is made between cyclically transmitted process data and acyclic

data such as configuration and diagnostic data, etc.

The cyclic process data is assigned to PDOs (Process Data Objects). The length and
content of the PDOs can be either fixed or variable. The variable content is determined via

PDO mapping. The possibilities of the PDOs are determined via the individual devi

description file (ESI file).

Acyclic data services are primarily SDOs (Service Data Objects), but can also be EoE
(Ethernet over EtherCAT) or FoE (File over EtherCAT). Again, the possibilities of the acyclic
services are determined via the individual device description file (ESI file ).

3.2.2. FSoE
FSoE (Fail Safe over EtherCAT)

is the safe data transfer via the EtherCAT network. User

data are compiled into data packages, and are supplemented with an additionally
transferred checksum. The transfer is carried out every 1ms.
Furthermore, the transfer is monitored via timer (Watchdog) which is checked in every

network participant. Thus, any interruption
The checksum is calculated with a CRC 16

to recognize a fault with a residual error probability of

transfer suitable for the use up to PL e or SIL 3.

Among others, the following units are suitable as

1 SSB = Safe Sensor Box Slave
T SDu = Safe Drive Unit Slave
1 SIO = Safe 10 Slave
1 EL 1904 Slave
1 EL 2904 Slave
T AX5805 Slave
T AX5806 Slave
T SSCuU Slave

of the data transfer
(16 -Bit-Cyclic Redundancy Check ), and allows

can be safely recognized.

<10 -2 and thus a llows a safe data

FSoE-Slave s:
unitby BBHtoread 6 ax es
unit by BBH to read one ax  eis
unit by BBH to read IOs
unit by Beckhoff (to read inputs )

unit by Beckhoff (to switch outputs)
unit by Beckhoff (to read axis data)
unit by Beckhoff ( to read ax is data)

unit by BBH (to read ax is data and 10s)

In general, modules from other manufacturers can also be integrated as FSoE slaves,

provided that they offer FSOE communication.
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3.2.3. FSoE an d EtherCAT
The Ethernet frame ofthe EtherCAT network can contain non -safe as well as safe data.
The safe data are called FSoE data, and are assigned to the FSoE Master -and - Slave

protocol stack. These data are transferred cyclically, and are thus included in the PDO of
the respective participant.

The SSCU is designed as FSoE Master, and it starts the safe data transfer via FSoE.
Furthermore, as EtherCAT Slave, the SSCU patrticipatesint he non -safe EtherCAT network.

A separate EtherCAT Master starts the non -safe data transfer via EtherCAT.

The PDOs with the included FS  oE files are transmitted cyclically. The cycle time of the
transfer is fixed in the configuration of the EtherCAT -Masters. As arule, it should be
adjusted many times shorter than the cycle time of the FSoE master to grant the update

of the data within the Watchdog control time of the FSoE Master

The SSCU (FSoE Master ) starts the safe data transfer via FSoE, receives from the Slave
groups (e. g. SIO, SDU, SSB) the data from inputs and evaluates these data. Afterwards,
the SSCU can implement safety functions , and can switch outputs accordingly T this can
be done either by the proper outputs of the units, or by the outputs of the Slave units.
Furthermore, as EtherCAT Slave, the SSCU is participant in the non  -safe EtherCAT
network.
A separate EtherCAT Master starts the non -safe transfer via EtherCAT

FSoE-Master S+N EtherCAT-Master N

Out | In Out | In

S= Safe (Data Transfer) = FSoE
N= non-safe (Data Transfer) = EtherCAT

Figure 2 Network FSoE

3.2.4 Scanner
Max. 6 Hokuyo scanner with serial interface can be connected to the device. On every
Interface up to 3 scanners can be connected.
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Selecting and parameteriz ation the SSCU via SafePLC
The program fSafePLC2 fi & graphics -oriented software to create a PLC-based monitoring

program foran SSCU system.

This programm ing software allows the graphic processing of consecutively running
program s by means of function blocks, and the adjustment of sensor functions, actuator
functions, and other technical functions.

About this manual

This manual explains the bases of SafePLC2. The manual explains the most important
dialogue windows , and the key processes to be followed by using practical examples.
These practical examples are constructed in a way that permits you in principle to start

with any chapter. Experiences in working with a mouse, with dialogue windows, selection
menus etc. are of advantage. Furthermore, you should be acquainted with the basic
principles of a program mable logic controller.

4.1. Terms

PLC
The term PLC means Programmable Logic Control. The term  PLC is exclusively used in the

SSCU system.

SafePLCz?
Programm ing software for the graphical processing of consecutively running program s by
means of function blocks, and for the adjustment of sensor functions, actuator functions,

and other technical functions

Fun ction block
Block in an PLC control, influencing the programm ing sequence ofan  PLC program either

physically or logically. A physical function block (hardware) is p. ex. a button or an output.
But a function  block is also a logical link of input and output signals within an PLC (e. g.
AND or OR).
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Fun ction block diagram (Function block language)
Graphically oriented, descriptive programm ing language based on function blocks

accordingto |IEC 1131 to visualize logical connection s of the inputsand the outputs of the
function blocks of an ~ PLC control. The function block diagram (FBD) shows the function
blocks and their logical link in graphical form

Input / output
Position a t a function block where the logical link with other function blocks is possible.

Logi cal connection
A certain connection between :
a.) an output and an input of a function block
b.) aninput ofthe PLC and an input of a function block

c.) an output of a function block, and an output of the PLC
Connector
Connection point between the beginning and the end of a logical connection with an input

and an output of a function block

Attribut e
Non - graphical function of a function block. An attribute consists of an identifier and a
value.
Route s
Horizontal and vertical connections of logical connections in a function block diagram to
avoid intersections with function blocks, and to connect logical connections with identical
connectors in an early phase (according to the distance and according to the target

function block).

Signa | list
Signal lines to and from the PLC in tabular form

Signal cell
Eligible zone of the signal list that can be communicated
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List of PLC input signals
Signal lines of the  PLC in tabular form. In SafePLC2 the user can fixthe  PLC entries. The
entries have unambiguous numbers, and must be assigned to the inputs of a function
block.

List of PLC output signals
Signal lines of the  PLC in tabular form. In SafePLC2 |, the user can fix the PLC outputs.
Like the inputs, also the outputs have an unambiguous identification number.

Instruction list (IL)
Programm ing language similar to Assembler that can be loaded into a central SSCU block .
SafePLC2  serves to create a statement list on the basis of defined function blocks, their
attributes and  their connections.

Compilation
Compilation and verification of the function block diagram created by SafePLC2 |, and of
the param eters connected with the function block diagram.

Funct ion block group
Classification of the function blocks according to their positioning capability in the function
block diagram (input, output, logic)

Kinds of function blocks
More exact identification of a function block within a group (e.

Message window
Multi line output window, embedded in a Windows toolbar. The message window displays
errors, warnings and information from the program to the user. The message window can
be switched on or off.

Configuration
Configuration is  the general term for a monitoring program andthe connected parameters
for permitted deviations, or rather, minimum values or maximum values. In this
connection, it should be noted that a monitoring program is always accompanied by
further data, the  program can refer to.
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4.2. Installation
This chapter describes the installation procedure and its requirements.

4.2.1. System requirements
Toinstall the program , the following system requirements are necessary:
Min imum system requirements

OS: Windows XP, Windows Vista, Windows 7, Windows 8 or h igher (32 Bit/ 64 Bit)
Processor: Intel® Pentium® 4 or AMD Athlon E Dual Core, 3 .0 GHz or h igher
Memory : 2 GB

HDD: 500 MB free memory

Recommended system requirements
Processor: Intel® Core E i3 or AMD Quad Core,3 .0 GHzorh igher
Memory : 4 GB o r more

The program uses .Net framework 3.5 and 4.0, but the installation wizard also installs the
program if the files are missing. For .Net installation, either local files in the component

folder, or files from the internet can be used. If no internet connectio n is possible, the
program is installed, but the user must install .Net 3.5 and 4.0.

The installation wizard installs the VC 2010 distribution data
The installation wizard also installs the following drivers

1 Matrix -USB driver (driv er for dongle)
1 FTDICDM driver (RS485 - USB) i for the connection between PC and PLCto
transfer pr ograms from SafePLC2 tothe PLC hardware

HB-44810 -820-01-12F-EN SSCU Programming manual Page 22 of 354
Status: 28.01.2025



Selecting and parameterization the BB

SSCU via SafePLCz2

4.2.2. Installation proc edure
Administrator rights are necessary only for installation. Normal users can use the installed
program .
Installer Language >
i] Please select a language.
English w
Cancel
Start the installation of the program by double -clicking on the file

fiSetup BBHSafePLC2 _X . X . X . X X XWith a@he efiimouse -key. Then, the following

window appears

By opening the menu, you can choose the installation language (English , German or
Japanese ).
NOTICE :
This window only appears during the first installation. For the next time, the language is
stored, and the first window to appear is the window with the license agreement. In the
window of the installation language , only the language for the installation is set, not the
language of the user interface of SafePLC?
Bl 581 SafePLC2 1.7.4.9291 Setup — X
License Agreement
Please review the license terms before installing BBH SafePLC2 1.7.4.9291. .

Press Page Down to see the rest of the agreement.

3BH Procucts GmbH A
SOFTWARELIZENZ-VERTRAG
Deutschland

SORGFALTIG LESEN: BBH PRODUCTS GMBH, LIZENZIERT IHNEN SOFTWARE NUR UNTER
DER BEDINGUNG, DASS SIE ALLE IN DIESEM SOFTWARELIZENZ-VERTRAG ("VERTRAG")
ENTHALTENEN BESTIMMUNGEN ANNEHMEN. )

INDEM SIE DIE "ANNEHMEN"-SCHALTFLACHE AM ENDE DIESES VERTRAGS WAHLEN

(ODER INDEM SIE DIE SOFTWARE VOLLSTANDIG ODER TEILWEISE KOPIEREN,
INSTALLIEREN, HOCHLADEN, AUFRUFEN ODER BENUTZEN, ERKLAREN SIE SICH MIT
DIESEM VERTRAG EINVERSTANDEN. DADURCH WIRD EIN VERTRAG ZWISCHEN BBH v

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install BBH SafePLC2 1.7.4.9291.

I Agree Cancel

After selecting t he QKaptogantngedhe installation k .dAthenfyou click on

fiCancel 0, the installation is completed, without installing the program . When you click on
fiO K fithe next window with the license agreement appears.
To continue the installation ,cl i c klAgree .
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I f you do not agree to the | CaneelfsTée irstgllatereisne nt ,
completed without installing the program .

After you hav elAgrdeificakwendow appear8 where you can select the target
folder where the  program shall be installed.
B s8H SafePLC2 1.7.4.9291 Setup — X

Choose Install Location
Choose the folder in which to install BBH SafePLC2 1.7.4.9291. .

Setup will install BBH SafePLC2 1.7.4.9291 in the following folder. To install in a different
folder, dick Browse and select another folder, Click Next to continue.

Destination Folder

:\Program Files (x BBH\SafePLC2 1.7.4.9291 Browse...

Space required: 344.7MB
Space available: 229.9GB

< Back Next > Cancel
When y ou c | i NektfA @aminddw appears where you can select the sta rt folder for
quick access tothe BBH SafePLC? program .
Ml B8H SafePLC2 1.7.4.9291 Setup — X
Choose Start Menu Folder
Choose a Start Menu folder for the BBH SafePLC2 1.7.4.9291 shortcuts. .

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder.

BBH\SafePLC2 1.7.4.9291)

Accessibility ~
Accessories

Administrative Tools

Adobe

AQOMEI Partition Assistant Standard Edition 8.4

BBH

[Jpo not create shortcuts

T e
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It is also possible to create a quick access in the start menu. If you choose this possibility,

a symbol to start the program appears on the computerés desktop.
After you havel rkd ti dhiresidllatiomstars.

When a Wi ndows Security window appear s | dst idoinstdlii nst al | a
the M atrix -USB driver (Dongle driver) and the FTDI CDM driver (RS485 - USB) for the

connection between PC and  PLC to transfer program s from SafePLC2 tothe PLC

hardware .

x

‘Would you like to install this device software?

Name: TDi GmbH Technodata-Interware
Publisher: Thesycon Systemsoftware & Consulting Gmb...

[ Always trust software from “Thesycon Systemsoftware _ Install |
Consulting Gmb..."

| &) You should only install driver software from publishers you trust. How can I decide which device software is safe

to install?
Tip: To accelerate the installation of the USB drivers,
updatesoduring the installation of the USB drivers

After the installation is completed, the following window appears

Bl 8B4 safePLC2 1.7.4.9291 Setup =

Completing the BBH SafePLC2
1.7.4.9291 Setup

BBH SafePLC2 1.7.4.9291 has been installed on your
computer,

Click Finish to close Setup.

[/]Run BBH SafePLC2 1.7.4.9291
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By placing the check mark in the box, you can choose if the program shall be started
immediately or later. If the check mark is placed, after HBAnshuo ,hatvhee cl i c
dialogue window closes after you have clicked on it, and the program starts .
During installation, the desktop symbol to start the program is created. With this symbol ,
you can always start the program . If during installation, a quick access has been created
in the start menu folder, the program can also be started in this folder via quick access
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4.2.3. Uninstalling
To uninstall SafePLC2 |, you can either use the quick access in the start menu or the
function flmnograsd adhm tahe Wi ndows Contr ol Panel
If you want to reinstall the program and at the same time change the installation
| anguage, you must delete the registration key Al nst

HKEY_CURRENT_USER\ Software \ Hokuyo \ ProjectDesigner

4.2.4. Running Application
To start the program , doubleclick on the desktop, or start from the start menu.

INFORMATION
if your setup file is mar ket fiublegin dialg iappearsaand ono af t
you can only use the  program , after you have entered both user name and password.

& Login dialog

User name

Figure 3 user registration
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4.3. User interface

Main window

Window Filter

S8 8 Qi

Large icons | = Small icon

v d SCU-1-EC/NM (Master)

v I Local Network
m
d

v n Peripherals
~ Input
(& Confirm Button 2
& Confirm Button 1
¥ Output
s Hi Lo Semiconductor 1

I sioves

v /] Functional Sheets
v £ SCU-1-EC/NM (Master) - Sheet 1
| & AND Block 1
(@ Confirm Button 2

Fieldbus PROFInet

v &S‘lefun:lions

> & Fieldbus Network
-y e
& AND Block
"]

=1 EXCLUSIVE OR Block

& FLIP FLOP Block
EE:‘ <Flip Flop

I} AND Block 1

(@& Confirm Button 1
Al Hi Lo Semiconductor 1

8
(SCU-I-EC.'NM (Master) - Sheet 1
outpur [ -
9
Figure 4 structure of the application window
The application window is the standard window of SafePLC2. Via the window function
surface, the windowds size can be adapted, and the

or closed. The window is divided in the following elements

Title bar with tool bar for quick access

Main menu of SafePLC? surface

Ribbon m enu (tabs: Home , Windo w, Filter with groups )

Browser

Control via document tabs with plan tabs (top) and sheet -tabs (bottom)

Work surface (Canvas)
Library (library window )

Properties (properties window )

© ® N o g B~ D P

Message window
10. Status bar
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Customizing the main window
4.3.2.1. Layout reset
You can reset the layout of the apPResétiayowtoi om ttdhhedef au

regi st eWindovad.

Note, that this command deletes the user layout. The deleted user layout cannot
be restored.

ment - Adminl{Administral

L] Message Window| | |

Figure 5 "window"tab, settingoftheuser layout vi a group #fAtool so and AReset | ayo

4.3.2.2. Docking

By docking,the appl i cationés | ayout can be persomasianded. Ev
fiSheets 0 as well document properties ) can be pulled out of the application window, and

can be dropped in a different section, or in a register group.

New Document - Admin1(Administrator) - SafePLC*

Pty _—

Auto-arrange

ne inctional Sc . Fa =ﬁ - r X
& e cons

v d SSCU/1/AX (Master)

v .Periphera\s
¥ Input
ﬂ Confirm Button 1
v Qutput
s, Hi Lo Semiconductor 1
Encoder

Door Control
Profile

9|
b F
A . Slaves - |d| Emergency Stop

Slave

hd \:j Functional Sheets

v SSCU/1/AX (Master) - Sheet 1
[ Confirm Button 1
e, Hi Lo Semiconductor 1
v ‘_.:/ FastChannel Sheets
£ S5CU/1/AX (Master) - Sheet 1

SSCU/1/AX (Master) Not Compiled

Figure 6 Personalize the application window by docking
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[ —— v s

v [ peripherols ~ fk Peripherals
~ Input v Input
|8 confirm Button 1 (&} Confirm Button 1
v Cutput ¥ Output
g Hi Lo Semiconductor 1 s Hi Lo Semiconductar 1
Encoder Encoder
Profile Profile

v [Plsieves v | steves
Slave Slave
¥ /2] Tunctional Sheets

~ =] Funciional Sheets

Figure 7 Docking, exampl e: properties (properties window) on | eft

43.2.3. Automati c hide

Every section containing the symbol for automatic hide n can be transferred to the
background automatically. The user can switch off automatic hide, and can make the

section visible again by again clicking on the symbol for automatic hid e ﬂ

Auto Hide

Figure 8 Automatic hide
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4.3.3. Tit le bar

MNew Document - Admin1{Administrator) - SafePLC2*

The title bar in  the upper section of the application  contains application icons, buttons for

quick access, and the titleofthe appl i cation. The buttons fo qui ck

(via keyboard with Ctrl  +S), 6 Ca nft - (Strg+Z) , and i R. 6sag+Y).

L . MNew Document - Admin1{Administrator) - SafePLC2* .
The application title consists of the

current document name, the currently registered user and the application name with an
asteri sk, which indicates that at least one change has been effected that has not been
saved.

By clicking on the application m enu, the context menu of the application window can be
called. The context menu contains the familiar window functions.

Restore

o

Mowve
Size
= Minimize
o Maximize

x Close Alt+F4

Figure 9 context menu of appliaction window
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4.3.4.

12
13
14

15

16

17

Figure 10 SafePLC2, main menu:

application

Main men u

]

New

Open

Save

Print

Export library

Import Group

Import

Change User

Settings

Import ESI

Reload library

Help

BOOHHWI Twu®)M L E

Exit

About SafePLC

Strg+N

Strg+0O

Strg+S

Save As Strg+Shift+S

Strg+P

User Service Settings

Profile management

functions

basic document functions and

Via the start menu, basic document functions and application functions can be called, e.

new document, save document, print, user management, settings etc.
ARecent files fi shows the documents used last (The last document is shown first).

1 New

Creates anew empty project. When a new project is opened, the
the changes in the old document shall be saved.

program asks the user, if
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2 Open

Opens either an existing SafePLC2 document or a document with a complete library. If a
new document is opened, the program asks the user if the changes in the old document

shall be saved

3 Save
Saves the document at the selected place. In case of a new project, a window with
extended storage options iSave .aso

4 Save as
Saves a document , and selects the documentds name,
folder contains a document with the same parameters, the program asks the user if the

document shall be replaced.

5 Print
Shows the printing options. You fi nd43tléh €rinfouuncti onal

6 Export library
Export of a SafePLC2? librarytoa *.splib file.

7 Group import

Group import function

The import includes the verification of the sensor configuration and the already existing
resources in the function plan.

8 Import
Import ofa SafePLC? libray froma *.pak file

9 Change user

This command appears after setting the check mark in the user service setting.
With this command a user can log in and log out.

Included are the users: administrator, programmer and user

Fkkkkk is not indicated separately . *x****

10 User Service Settings

Here, users can be changed . It appears then additionally in the main menu "Change user 0.
11 Settings
In the fiSettingso window, application #4817 i ngs can
Settings 0).
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12 Import ESI
Import function to import ing a device description file for one of FSoE slave modules.

13 Profile management
Management of the data profiles of the FSoE slave modules.

14 Reloaded Library
Libraries update . After importing a library, it must be reloaded.

15 Help
Opens the help window of SafePLC2?.

16 About SafePLC?
flAbout SafePLC2 fi gives short information about the Windows system and about t he
creation of the application. Also, compiling information is shown.

17 Quit
Closes the whole  program .
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Menu of the ribbon

Window Filter

Fiiiiom STo D

The menu of the ribbon is part of the main window and consists of several register tabs.

The user can switch within the ribbon mode (minimize, maximize) by clicking on the
button in the menhbabddcornep lfpteermenuiritdhdntwas minimized, the user

must click on the corresponding tab. This tab opens automatically, and closes again if it is

no longer clicked on. The user can also call the tabs by pressing the Alt -button and the
Quickinfo -button shown on the menu ribbon.

Afterwards, again  Quickinfo buttons appear beside every function in the menu of the
ribbon.

Figure 11 menu of the ribbon, quick info buttons

Beside the switchingislbdet omhé siHdelt p@g@ated. With
help dialogue window is called.
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4.3.5.1. Home

Window Filter

38 F Qi )

User Print Export Device | Zoom Pan | Auto-arrange Re-arrange Insert Insert Not

Rights dialog Interface QZOO'“ Al Tool Text Title Compiled

1 Document
1 fAUserrights 0 shows a window where the user rights can be fixed.
1 AP r i nghdws the printer menu.
T BEExport di ashong theekport dialogue.
1 fDevice interface fi shows the device dialogue

2 Zoom and pan

The dr opdoXoam fgives yyou &iccess to defined zoom values.

T h eZodm In f[Enlarge]  button increases the current zoom by 25 %.

T h eZodm Out fi[Reduce] button decreases the current zoom by 25 %.

T h eZodm all i [Whole page] button can maximize the range to the page size.
T h ePaifi Tool fiserves to switch to the panning mode. When the function is

enabled , the user can pan the range either with the left mouse button or with the
middle mouse button.

=2 =4 =4 -4

3 Work surface (Canvas)

T The switchAubuartarge MffArrange automatically] serves to switch
within the mode for automatic arrangement. If the function is enabled , elements
are arranged automatically. Not all plans support automatic arrangement.

1 T h eRefAarrange i button serves to rearrange elements immediately. This

arrangement is not saved. Not all plans support this automatic arrangement.
1 T helnsért text fbutton servesto activate the filing of text. When the function is
enabled , the user can file text on the working surface by clicking the left mouse
button.
T The dr opdowrnnsemttla u fifists all available titles. By clicking on the
selected title, the selected title is immediately inserted in all sheets of the whole
document.
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4 Check + compil e
1 Pr essi n @onpile edbditton compiles the current document. After the
compilation has been successfully completed, a green hook appears in the text
b o xCofipiled . Otherwise,
fiNot compiled A is displayed together with a red hook

%

1 Wit h block i switch button , documents can be blocked or released. If a
document is blocked, the user cannot edit the document. However, the user can
select elements and cange between plans or sheets.

43.5.2. Window

Window Filter

~ ®
[J Library, [ Global Search C] Signal Table z Reset Layout
] Pmperties] |_J Functional Output Table]
[[] Message Window |_]

Via the corresponding switch button, the user can show or hide windows.

T T h eBrdwser 0 switch button, serves to switch on or off the browser window on
the user interface.

1 The fLibrary f switch button  serves to switch on or off the library window on the
user interface.

1 T h ePrdperties i switch button serves to switch on or off the Properties window.
1 T h eMeBsage window 0 switch button serves to switch on or off the Message
window.
1 T h eGldbal search fi switch button serves to enable the window for global
search. For further information concerning this function, cf. chapter 4.3.15 .
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Global Search

~ Settings
@ Search by All @ All Schemes
@ Search by Name @ Current Scheme

@ Search by Comment @ Current Sheet

= @ Custom Scheme
W Match case

Match whole word

Results (Element Id, Element Name, Scheme, Sheet, Comment)

1 T h eFurctional Output Table fi displays the following table (cf. illustration).

Functional Output Table B X

BitID CustomID High Active Axis Number Function Module Comment

Figure 12 Functional Output table
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1 T h eDoéument properties 0 switch button serves to display the window for
document administration.

Document Properties

BLLILEL  HSC-A100 (Master)

Password: . lock

Developer Name:

Comment:

Figure 13 Wi n d o Docuinent properties 0

The window contains the document tabs and the device tabs.
The document tab consists of:
1 Password i With this password the project is locked and can be unlocked
again
1 Lock i can be locked and unlocked. If a document is locked, the user
cannot edit the document. However, the user can select elements and
switch between plans or sheets.
1T Devel oper &snameafithe responsible programmer / developer.
1 Document device group i The device group included in the programming.
and can be selected here if several groups are available for selection.
1 Comment i Viathis input field, descriptive text can be entered. For
example, this input field serves to enter program or parameter changes
during the operating period of the currently used device.
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The Master devicetab , e.g. SSCU/1 (Master), consist of information fields and
connection settings.

1 Device information 1 For further information concerning the edited fields,
cf. chapter 4.7 AValidation report 0.

Document Properties

IRttt HSC-A100 (Master)

Device Information

Descriptions

End Customer

Labelling

Installer

Configuration

Locetion | |

Create Date

Functional Characteristics

Hardware

Comments

Contact Details

Installation Name | |

Installation Phone | |

Figure 14 Wi ndow ADocument propertieso Device informat
1 Connection settings 1 For further information, cf. chapter 4.6.11
fiTransferring the program to the device i

Document Properties

Document HSC-A100 (Master)

Device Information
Connection Settings

Timeout 10000

(@) RS-232 Cable

COM Port | COM1 [~]

o Ethernet

N —

Figure 15 Window "Document properties" Connection settings

1 Report settings i Select the format (PDF or Excel) for the report to be
produced.
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1 The following window is shown or hidden with the " Signal table  ":
Signal Table
HSC-A100 {Master)
Device Connector  Signal Type Connected T Peripheral ~

HSC-A100 (v 10.0 Digital DO 01 Confirm Butt

HSC-AT00 (v 101 Digital Do o1 Confirm Butt

HSC-AT00 (M 10.2 Digital

HSC-A100 (v 103 Digital

HSC-AT00 (v 104 Digital o
HSC-A100 (M 10.5 Digital I
HSC-A100 (v 10.6 Digital

HSC-AT00 (b 10.7 Digital

HSC-A100 (M 10.8 Digital

HSC-A100 (v 10.9 Digital

HSC-A100 (v 10,10 Digital

HSC-A100 (v 10.11 Digital

Figure 16 window "signal table"

T With the swi tResbtlapoutt toont ie appl i cationds | ayo
default.
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4.3.5.3. Filter s

Via the filter settings the legibility of the work surface can be granted by hiding the desired

element types or connection types. It is possible to select from two filter categories:

elements and connection. Every group contains several filters. If the fu nction is disabled,
the filter elements (or the connection) of a certain filter are no longer displayed on the

work surface.

Home Window

Tnput Encoder Logic Terminals Title W Poveer Supply M oigital M High Low Semi... | [l Encoder SD-Bus
Text i

M Cross Circuit C... | [ Relay B nsis

Safe Functions | Group

cheme ' Functional Scheme

Filter

Figure 17 view functional scheme , all filters activated

Home Window

_ M rowersuppty | Digital I Hiigh Low Semi.. | Il Encoder

M Cross Circuit C... M wonitored

me | Functional Scheme

Figure 18 Function al scheme , deactivation of filter Agroupd and AText o
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4.3.6. Status bar

HSC-A100 (Master) Compiled Disconnected | Idle| None COM1 X768 Y:805 75% & W

The status bar is situated in the main window. On the left side it contains the Master

devicebs name and the action mode, and on the right
the work surface, the zoom control for the work surface and the symbol for size change.

The symbol for size change indicates that the user can change the size of the main

window. The action mode displays the current action the user performs on the work

surface.

HSC-A100 (Master) | Compiled Disconnected | ldle  None COM1/| X:768 ¥:805 75%

Name of master device, edit mode: compiled/not compiled
Cursor position
Zoom controller

E A

Icon to change the window size

4.3.7. Mouse and keyboard commands

4.3.7.1. Mouse -independent actions
Left mouse click ona  function block: selection / deselection of the corresponding block.

NOTICE :
Several selections can be made either by pressing the Shift T button (adding a block to the
selection) or via the Ctrl ~ -button (removing of a block from the selection).

1 Cursor above the block or the connection: emphasis of the block or of the

connection
T AShi ft A +blaitmouserbutton on a function block: adds a block to the
selection
1 Ctrl + left mouse button on a function block: removes a block from the selection
1 Delete button : deletes the elements of the current selection, including their
connections
1 Right mouse button on object . display of context menu
1 Left mouse button on connection . emphasis of the  current connecting line.
9 Scroll ing with the mouse wheel. Scroll up /down through the work surface
1 Move middle mouse button and mouse: panning of work surface
T oShifto button + scrolling with mouse wheel: sc
throught the work  surfaces
i Ctrl + scrolling with mouse wheel: dynamic zooming in the work surface
1 Hold left mouse button and move cursor : moving an element on the work
surface
HB-44810 -820-01-12F-EN SSCU Programming manual Page 43 of 354

Status: 28.01.2025



4 Selecting and parameterization the BBH

SSCU via SafePLCz2 PRODUCTS

Keyboard commands
M1 Ctrl + N : N ew document

1 Ctrl + O: Open a document

1 Ctrl +S: Save document

1 Ctrl + Shift button + S: Save document as

1 Strg+P : Print

1 Ctrl + R: Open documents used most recently

1 Ctrl +Z: Undo

1 Ctrl +A: Selectall

1 Ctrl + Del: Delete

1 Ctrl + C: Copy selected elements

1 Ctrl + X : Cut selected elements

1 Ctrl +V : Paste selected elements

i Esc: Cancel

1 Backspace key : Remove previous connection point while drawing a connection
1 Citrl + F: Calling of the global search

1 Citrl + F: Display of the search elements (only if message window is active)
T 0Shi ft®Flk:eGreation of a new sheet

1 Citrl + tab key: Shifting between plans

1 F1: Display help concerning  SafePLC? (In the individual windows, the help opens
in the corresponding chapter ).
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4.3.8. Browser library window

©
v Jﬁ HSC-A100 (Master)

hd ‘ Peripherals

¥ Input
li,chnﬁrm Button 1
‘L- Confirm Button 2

¥  Cutput

s, Hi Lo Semiconductor 1
Encoder

Profile

E Slaves

v (=] Functional Sheets
v [] HSC-AT00 (Master) - Sheet 1

ﬁConﬁrm Button 1

‘1,.- Confirm Button 2

& AND Block 1

Alr, Hi Lo Semiconducter 1

v (= FastChannel Sheets
) HSC-AT00 (Master) - Sheet 1

The browser section gives a survey of the whole document. Devices, elements and
function sheets are displayed as nodes in a tree structure. The library section
automatically adjusts its content to the element currently displayed in the browser. Every

node in the browser can be faded in or hidden. The user can rename every node i either
by a double click on the node or via the context menu. Several selections can be made by
holding the Ctrl button or the AShifto butddeon.

the selection on the work surface.

If a function plan has been selected, and if inputs, outputs or sensor elements are inserted

in the function plan, these elements are marked with a green arrow. The green arrow

indicates that these elements can be drawn into the function plan and that they can be
inserted there .

Browser

Functional Sche

Wiring Scheme

hd . HSC-A100 (Master)

A ‘ Peripherals

¥ Input

‘ﬁ{:onﬁrm Button 1

-

Confirm Button 2 | =
¥ Cutput

s, Hi Lo Semicenductor 1

Encoder

Profile

B Slaves

hd \_;'_," Functional Sheets
v [] HSC-A100 (Master) - Sheet 1
‘.L'Conﬁrm Button 1
& AND Block 1
s, Hi Lo Semicenductor 1
A4 \_:' | FastChannel Sheets
[ HSC-A100 (Master} - Sheet 1

Figure 19 Inserting an output element in the function al scheme using the example of "B confirmation
button1".

HB-44810 -820-01-12F-EN SSCU Programming manual Page 45 of 354
Status: 28.01.2025



4 Selecting and parameterization the BBH

SSCU via SafePLCz2 PRODUCTS

By pulling the elements and dropping them at the desired place, the user can change the
sequence of inferior elements within a superior node

4-_': Slaves
hd ; Functional Sheets
e :J H5C-A100 (Master) - Sheet 1
L.'I:Drrﬁrm Button 1
& AND Block 1
Jr, Hi Lo Semiconductor 1

L‘ Confirm Button 2

Figure 20 Moving an element within a parent node by dragging and dropping using the " Relay
1" example
4.3.9. Control via document tabs

SafePLC? contains the following plans

Plan tabs:

Global network
Local network
Terminal scheme
Wiring scheme
Function al scheme
FastChannel
Groups

E R ]

Sheet tabs:
1 One sheet for each device

The plans and sheets are represented by individual tabs in the document window . By
navigating via the document tab, the user can switch between plans and sheets. Plan

registers are situated at the top of the window, and sheets are situated at the bottom of

the window. Please observe that by default only the register tabs, the terminal scheme
the wiring scheme and the function al scheme are visible. The other tabs (networks,

groups, SD -bus-groups ) are displayed only under particular circumstances. Every shee t
belongs to a device. If a Slave device is selected in the browser, only the plans and the

sheets of this Slave device are visible. To display the sheets of other devices, the user

must select the devices in the browser.

NOTICE :
With the shortcut ACtrl + tab keyd you can switch be
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Terminal S5cheme  Wiring Scheme FFunctional’Scheme

Add New Sheet

Mowve Backward

Mowve Forward

& Delete Del
Rename
!.\3 Change permissions
Hide item in browser
Hide all of this type in browser
Show all of this type in browser

Figure 21 Context menu sheet

1 Add new sheet - adds a new sheet to the current plan .

1 Move Backward [Shift to the left] - shifts the current sheet one position to the left.

1 Move Forward [Shift to the right] - shifts the current sheet one position tot he right

1 Delete - deletes the current sheet. This command is not available if only one sheet
exists .

1 Rename - renames the current sheet

1 Change permissions - shows the permissions dialog

1 Hide item in browser - the selected elements are hidden in the tree view (view filter
must be selected in the browser)

Konfiguration

1 Hide/show all of this type in browser - If this option is selected, the upper menu of

the configuration can hide, show or reset these elements in configuration
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4.3.10. Plan types
In the document  window , the plans and sheets are presented by individual tabs.

4.3.10.1. Terminal Scheme
Th e s e c terimimal sclieme i shows a simplified schema of selected devices and

peripheral devices of the SSCU system and also has an editor function where the user can
add, remove, replace and move objects. These actions are used to edit the project.

‘Terminal Scheme™ Wiring Scheme  Functional

Figure 22 Vi ew ATer mi nal schemebod

Terminal scheme : If function blocks are inserted into the connetion diagram, the elements

are automatically coupled with the device. If several devices are indicated in the

connection diagram,  the user must add peripheral devices to the corresponding device.
Otherwise, the dialogue for device selection appears.

Select device

Select one device for: Confirm Button 3

E HSC-A100 (Master)

f  SIO-1(Slave 1)

Figure 23 "Select device" window
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4.3.10.2. Wiring scheme

Under AWiring scheme 0 t he assignments of the exSS@Usgstentoconnect
the selected sensors and actuators are shown. When a new project is created  (Menu >

New...) , here, all possible inputs and outputs as well as additional sensor interfaces

(encoder, analog sensors) are displayed.

NOTE:

Although automatic arrangement is enabled , in some cases it may happen that
connections are displayed unfavourably. However, this does not influence the functioning!
If the corresponding  element is moved, the connection wiring is redrawn and possibly
appears in a clearer way.

Terminal Scheme SWiring'Scheme"| Functional Scheme FastChannel Scheme

e s = e e EShn)

—
k HSC-A100 (Master)

58288 35838 38 g8
| agam | | nanm | | momn | Lnma

uow
1o Semczndieree l

11e
Figure 24 Vi ew fAwiring schemei

24 V. This line shows a permanent tension of 24 V DC. The SSCuU
module requires a 24 V DC power supply.

GND: This line shows the permanently installed mass and is a
(relatively) constant potential that can serve as a reference
for other potentials.

T1T2: Wiring of the clock outputs T1/T2.
NOTICE :

In this view no logical elements may be defined. The corresponding commands are
available in the function plan.
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4.3.10.3. Function al scheme
In the function block diagram, the connection is made between input, control, output and

logical blocks.

Terminal Scheme  Wiring Scheme [FFunchonalScheme| FastChannel Scheme

&l
g

Functional Input 2

Connector Id: Functional Input 2
Connector Type: Digital

Symbol Address: MX.2

Figure 25 view Functional scheme, marked Functional Input

This means that the output connectors of the input elements correspond to the input data
of the function block diagram. Accordingly, the input connectors of the output elements
must be seen as the output data of the function block diagram

Functional Scheme ™ FastChannel Scheme

Functional Output/Message Data
Connector Id: Functional Cutput
Connector Type: Digital

Symbel Address: MX.3

Figure 26 View functional scheme, marked Functional Output
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To develop a clearly structured function block diagram, so -called conections can be
defined. These constitute a determined connection between input connectors and output

connectors.

Terminal Scheme  Wiring Scheme | Functional Scheme = FastChannel Scheme

=

Confirm Buttan 1 (Functional Gutput]

Figure 27 View functional scheme, structured layout of the function block diagram by using
connectors

One or several flag output components (output terminal) can be determined for one flag
setting block (input terminal) (Cf. the chapter @ACon

Tip: Use the comment field in the wi ndow @A Ei ge n srapérties } te entertheP
connecting points. This information simplifies the use of additional connecting point
outputs. This contributes to a clear arrangement.

4.3.10.4. Groups

fiGroups i contains one sheet per group for every group block from the function plan.
After tha group block has been created, this function is available in the function plan. For
further information concerning t he4lt6.8 &Stoupsd® of gr ou

4.3.10.5. Global Network

The survey fNAQ®r&@babhbNwswall networks. Master connect.i
Slaves, Fieldbus groups and SD  -Bus groups are shown. For further information cf. chapter
f4.10 Networks 0 .

4.3.10.6. Local Network

The other networks are device -independent and have their own diagrams that are
displayed forthe corresponding device. This dia@ram is calle
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4.3.11. Work surface

The work surface is the basic drawing tool. Every sheet is displayed in a proper work
surface. Helpful tips:

1 You can pan the work surface by pressing the middle mouse button, even if the
panning mode is not active.

1 The zoom can be changed by scrolling with the mouse wheel while pressing the
Ctrl key. Using the mouse whe &dy, theusdrcgmeceob si ng t he
horizontally through the work surface.

1 Every work surface saves its own zoom factor

[ Selectall Ctrl+A
Gy Paste Ctrl+V
Q:.-" Pan Tocl
T Inzert Text

Figure 28 Context menu of the work surfaces

1 With Selectall all elements and connections or a work surface are selected
1 With Paste all elements and connections from the clipboard are inserted
(if available)
1 Withthe Pan Tool ,you can switch within the Pan mode
1 With Insert text the text at the current position of the cursor be inserted
into the work surface
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4.3.12. Librar window

> E Master

> E Slave Device
4 V& Input

v L’ﬁl Qutput

’rlJ- Hi Lo Semiconductor

H‘|< High Side Semiconductor

kz_—i} Relay

The wi n d olibrary 0 is the main tool for  the user to insert elements into a document. The
wi n d olwbrafy 0 consists of drop -down folders. Every folder contains one element or
several elemen ts. Folders and elements are filtered in the browser or in the work surface.
Withthe b ut t olmrgeidbns 0 a nSdnallicons 0 s i t u at etap ofahe wihdove  you
can switch between the view sizes of the elements.

To insert an element into a document, the user must drag the element from the window
fiLibrary 0 to the work surface and drop it there.

» & Master
> b Slave Device
v & Input

(@) |Confirm Button

_.m JFG Door Control
\1[ v =
(@ | Emergency Stop

Light Curtain

Lirnit Switch

: 4

Mode Switch

T |5 Input El t
T jj Senser Input Elemen

w0 Start / Reset

Twa-Hand Control

A ,}ﬁjomput
Figure 29 Dragging an item from the library window

&
Za

s
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4.3.13.

Properties

ﬁ Door Control 1

Inputs
Type
Signal #1
Cross Circuit Check
Signal #2
Cross Circuit Check
Start Behaviour
Start Type
Start test

Miscellaneous
Comment
Name

Name

Properties

window

2 N.C.
SCU-1-EC (Master) - 10.1

Pulse 1

SCU-1-EC (Master) - 10.2

Pulse 2

| Auto

Door Control 1

The wi n d oRxopdities 0 serves to change the property values of elements. The content of
the property window is updated automatically and shows the currently selected element.
By default, the properties are grouped in categories. To reverse this setting, the user must

butg

cl i ck oUncatedoezedh o

Wi t ISeaith element fi , the desired property can be

found fast and easily.

If the property value is set to the default value, a white symbol appears beside the name
of the property. If a value is set that does not correspond to the default value, the symbol
is black. After clicking on that symbol, the user can reset the value to default.

Properties

ﬁ Door Control 1

“ Inputs
Type O |2NC -]
Signal #1
o Reset Value
Cross Circuit Check
Signal #2 # | SCU-1-EC (Master) - 0.2 .
Cross Circuit Check [ | Pulse 2 I

Figure 30 Properties window with context menu
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In the bottom list of the wi n d oRsopdities 0 additional information about the currently
selected properties is displayed . (if available)

Properties

3 AND Block 1

4 AND Block
Number of Input C... [ 2

4 Miscellaneous

4»

Comment a
4 Name

Name 2 AND Block 1

Number of Input Connectors

Value must be greater than or equal to 2 And less than
or equal to 10

Figure 31 Properties" window with information about the currently selected property
(Example AAND)BI ock

Inthe wi n d oRw oip e r you eam show the properties of a selected object and change

them. In this  section different editing fields are displayed, depending on the requirements.

These editing fields include input fields drop -down lists, and links to individual software

dialogues. You openthe wi n d oRsopdities 0by c | i ¢ ki nRyoperties @ hkeu thit on i n t h
fiWindowo tab of the menu ribbon.

Tip: The comment field can contain several l' ines. With
next line.
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4.3.13.1. Structure of the properties window

Properties I x

1 & Door Control 1
2 —L=0 3
4 Inputs
Type O 2NC -]
Signal #1 # | SCU-1-EC/NM (Master) - 10.0 .
Cross Circuit Check [0 Pulse 1 .
Signal #2 #  SCU-1-EC/NM (Master) - 10.2 .
Cross Circuit Check [ Pulse 2 .
4 Start Behaviour
Start Type a ‘Auto .
Start test o
4 Miscellaneous
Comment O 4
4 Name
Name Door Control 1

Figure 32 Strucutre Properties window

1. The name of the selected object
2. Selection fieldsto  change the order of the property list.

1 According to categories i lists all properties and property values fort he
selected object according to the category. To reduce the number of
properties you can hide categories.

3. Search field to filter properties according to the entered text.
4. Buttontoopenthepop -up me rextended Properties 0.

5. The description of the selected property
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4.3.13.2. fExtended Properties 0 menu
Witlkrivei t ert e [Egténded nOptioiis] , the user can execute property -specific
commands.

1 Resetvalue 1 The user canresetthe selected property to a default value.

Properties

!5 Door Control 1

CRAY 170 (hdmrdmed  TO 1

Cross Circuit Check PRI

Signal #2 Export Property

Cross Circuit Chack Delete Exported Property
4 Start Behaviour

Start Type o | Auto

— =

Figure 33 Property window with extended Options

4.3.13.3. Validation of properties

4.3.13.3.1. Input validation

The input validation controls if an entered value is situated within the section specified by

the properties, and if this value contains invalid characters. If the value is invalid, a red
rectangle is drawn around the editor.

Properties

A AND Block 1

4 AND Block

[ Nembrtipc. # 2:

4 Miscellaneous

Comment O
4 Mame
Name [ ANDBlock1

Number of Input Connectors

Value must be greater than or equal to 2 And less than or equal to
10

Figure 34 Value of the property Number of Input Connectors is not within the range
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4.3.13.3.2. Value validation
The value validation controls if an entered value fulfills the conditions defined by other
properties. I f the value is invalid, the editords b

Properties Properties
A Axis & Axis

4 Encoder Type + || 4 Encoder Type -
Encoder Type # Single encoder Encoder Type #  Single encoder
Process encoder 0 | Encoder 2 . Process encoder =} | Encoder 2 .

4 Parameter of working section - || # Parameter of working section 2
Axis Type O | Rotatory . Axis Type O | Rotatory .
Rotatory 0 | rpm . Rotatory O | rpm .
Position Processing 0[] Position Processing [ [

Sect. length # 500 rev Sect. length & 500 rev

Maximal Speed #2000 rpm Maximal Speed # Srpm

Cutoff Thrashold L. O 10 rev | Cutoff Threshold L. [ fiorev

Cutoff Threshold S.. T 100 rpm Cutoff Threshold 5. T3 100 rpm

Speed Filter 0 [No B Speed Filter 2 [No E

4 Miscellaneous 4 Miscellaneous

Comment ] -
Cutoff Threshold Incr.
Value must be greater than or equal to 0.001 revand less than or
equal to 32 rev
Figure 35 Example of a value validation. After the property fAmaxi mum speed fi h

changedin5, t he property fACutoff thresholdo is invalid

4.3.13.3.3. Adaption

With the special v aAdiadpattiiagmopdityvatue cam e evaldiated. If the

value does not comply with the functionds restricti
and a message window appears, giving the reason why the value was invalid.

Warning Properties

P2 Timer 1
Search

4 Timer
Access ID # | 1-SCU-1-EC (Master)

Delay unit ®] ‘ ms

Behaviour o ‘ Switch ON Delay
4 Miscellaneous

Comment [P]
4 Name

Name O Timer1

< Delay

Delay: Desired time period, which the timer shall run.

SCU-1-EC (Master) - Sheet 1

Value must be greater than or equal to 16 ms and less than or
equal to 4294967280 ms

Figure 36 Example of anadaption : Af ter the pr opSwichhONvRée luaey miagi been chan
in 10, the value has been analysed by the adaptation function and has been changed in 16.

HB-44810 -820 -01-12F-EN SSCU Programming manual Page 58 of 354
Status: 28.01.2025



4 Selecting and parameterization the B B H
SSCU via SafePLC?2 PRODUCTS

4.3.14. Message window
The message window serves to output status messages and error messages, to display
results of the evaluation of the function plan. Furthermore, the message window is an
important instrument to check function block data within their respective contexts.

Message Window

o T -] 7 +

Compilation of HSC-A100-ENC (Master) is done. Assembler code:

Jf =====----- Code for HSC-A100-ENC {Master) ----------
/i Device |D table (address: 1D): 0: 9880
#f 20,12.2022 16:25:51

# Input peripheral: Confirm Button 1
SQH 1.1

LD 10.0

ST MX1

SQC 206201

/{ Input peripheral: Confirm Button 2
SQH 1.1

LD 101

STMX2

SQC 206201

#f Output peripheral: Hi Lo Semiconductor 1
LD MX.1

Figure 37 view messagewindow wi t h exampl e output ACompil ationo

1 Selection of message information via output

Status and error messages are output via "Application”

"Compilation" - Control of the function block data within their context.
"Device interface" - display of results of the evaluation of the function block
diagram

1 Quickly jump to an element

By clicking on the coloured block IDs in the message window, it is possilbe to jump
to an element.  The working surface scrolls to the desired position, and the element
is visible .

1 Search field

Use Ctrl + F to open the search field. Note that this key combination only functions
if the message window is active. The search field can also be called via the context
menu .

Message Window

LTS Compilation

Compilation of HSC-AT00-ENC (Master) is done. Assembler code:

ff ====--=-- Code for HSC-A100-ENC (Master) ----------
/f Device |0 table (address: 10): 0: 9880
ff 20122022 16:25:51

// Input peripheral: Confirm Button 1
SQH 11

LD 0.0

ST MXA

S0C 206201

#/ Input peripheral: Confirm Button 2
SOH 11

Figure 38 Message window with search field
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Via the search field, the user can search the compiled code. To show the next match,

_}

either click olbmtonﬁ)rﬁjseahechbkey. By cl i Setinggd on f
additional settings can be displayed or hidden. By selecting the boxes, the usercan

determine the search method.

4.3.14.1. Context menu in the message window

Message Window

Compilation of HSC-A100-ENC (Master) is done. Assembler code:

#f --=------- Code for HSC-A100-ENC (Master) ----------
// Device |D table (address: ID): 0: 9880
£/ 2012.2022 16:25:51

#{ Input peripheral: Confirm Button 1
SQH 1.1

LD 10.0

STMXA

SQC 206201

#{ Input peripheral: Confirm Button 2
SQH 1.1

LD 101

STMX2

SQC 206201

/{ Output peripheral: Hi Lo Semiconductor 1
LD MX.1

Search Panel Ctrl+F
Copy Ctrl+C
Select all Ctrl+A

Save to file

KEH R P

Clear all

Figure 39 message window with  context menu

fiSearch Panel A T shows or hides the search field.

fiCopy A T copies the selected text in the clipboard. The text is available vor inserting.
fi Rlectall 0 i selects the whole text

ACI| e ar Tadletesthe whole text.

4.3.15. Global se

Global Search

o
Confirm Buttonl |

~ Settings

Results (Element Id, Element Name, Scheme, Sheet, Comment)

Confirm Button 1 Functional Scheme HSC-AT00-ENC (Master) - Sheet 1

Confirm Button 1 Terminal Scheme  HSC-A100-EMC (Master) - Sheet 1
Confirm Button 1 Wiring Scheme HSC-A100-ENC (Master) - Sheet 1
Confirm Button 2 Functional Scheme HSC-AT00-ENC (Master) - Sheet 1
Confirm Button 2 Terminal Scheme  HSC-A100-EMC (Master) - Sheet 1
Confirm Button 2 Wiring Scheme HSC-AT00-EMC (Master) - Sheet 1
Confirm Button 1 (Functional Output) Functional Scheme HSC-AT00-ENC (Master) - Sheet 1

Figure 40 "Global search”

Global Search is an important search instrument. The text entered into the search field is
searched for on the basis of settings. To show all hits of the desired text, either click on

the AFind A-toopress Enter.
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Search settings
By default, the search settings are hi 8dtiegsd To show

Global Search

Confirrm Button
+ Settings
@ Search by All @ All Schemes
@ Search by Name @ Current Scheme
@ Search by Comment @ Current Sheet

@ Custom Scheme
Match case

Match whole word

Results (Element Id, Element Name, Scheme, Sheet, Comment)

Confirm Button 1 Functional Scheme HSC-A100-EMC (Master) - Sheet 1
Confirm Button 1 Terminal Scheme  HSC-A100-ENC (Master) - Sheet 1
Confirm Button 1 Wiring Scheme HSC-AT00-EMC (Master) - Sheet 1

Figure 41 Define search settings

Beside the famil i aMatciscase fidr iMatsh whale.word . 7, tAe global search
can also search for ID  name or comment. Addit  ionally, it can be fixed from which plans
results shall be  displayed.

4.3.15.2. Quickly jump to an element
If you click on the block  -1D, the program immediately jumps to this block
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4.3.16. Print
fiPrintA prints pl ans. The printer can be selected and
You can set the number of copies to be printed and select the pages to be printed.

Project Design - o x

[ WhingSchre] =

(] Functional Scheme | ] FastChannel Scheme || .

X
Close Print.
Preview

Figure 42 Tab APrint Previewo

Menu group fiHage setup

With the #Pri ntPagé side diientdtiont (lanaistape or portrait), margins (left,
right, top, bottom) and the grid on the print can be switched on or off.

Menu gr odZi®@o mMA :

Zoom In 1 enlarges the content in the preview window (+10 %).
Zoom Out i reduces the content in the preview window ster ( -10 %).
Actaul size T sets the size of the content at 100 %.

Page Width 71 shows the page in full width

Whole Page i1 shows the whole page in the preview window

Two Pages 1 shows two pages simultaneously.

Menu gr Scheme @election i :

Button Terminal scheme I setsif terminal scheme is printed or not
Wiring scheme i setsif wiring scheme is printed or not

Functional scheme i setsif functional scheme is printed or not
Close Print Preview 1 closes the print preview window.

To print one of the above plans or diagrams from a document
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1. Cl i ®intol i n the fiStarto menu (or select the
Access Toolbar by using  Ctrl +P ).
2. Before printing, check the print preview of the terminal scheme , of the wiring
scheme or of the functional scheme
3. Select the printer from the list showing the operational printers
4. Set the number of copies and pages
5. | n Pafle Setup i you can select the page size, the orientation and the margins.
You can also switch on or off the grid on the print. For further printer
properties cl i Rrdperteno APrinter
6. Click on the [} Ihyowwarlt 1o edit @ plan or a diagram, or if
Close Print
you want to continue working , close the print preview Preview
7. Und eZ o @& mydu can set the size of the print preview.
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4.3.17. Settings
In the Settings Window the user can change the application settings. To change the

category, click on the desired tab on the left side of the program.

&7 Settings

Language: English (United States)

User Paths

Theme! | Office 2010 Black

Library )
: Export compilation output to log file

Export configuration to binary files

Highlight invalid elements in canvas by red color

Save Auto-Recovery information every 5 5 minutes

Figure 43 "General" tab in "settings" user window

General information

Language selection i Setting English, German
Theme T Setting the color scheme of the surface (light or dark)
Check-onor Off 1 Settingsand actiivation of the following functionalities:

- saving of the compilation result in a log file

- saving of the configuration in a binary file

- Invalid configured canvas elements are highlighted in red inthe canvas work
surface to enable validation in the canvas.

- Setting Auto Recovery Information save every x minutes

o™ Settings

General Groups:

| CAUsers\Modultest\AppData\Local\BBH\SafePLC2\UserGroups

Auto-Recovery folder:
| CAUzers\Modultest\AppData\Local\BBH \SafePLC N\ TemphAutoRecoveryTemp

Figure 44 fiUser Path 0tabinthe fSettings O user window

User Path : save group target and Auto  -Recovery file
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&7 Settings

General Default document type:

User Path |without library
ser s

New document library path:
|C:\ngram Files (x86)\HSC ProjectDesigner\HSC_ProjectDesigner 1.7.1.8240\Library H [
New document device group:

| Hokuyo E

Figure 45 A L b r atabyirofSetting s 6 user wi ndow

Library : Setting of document type, path and device series

Standard document type

Differences can be made when selecting the document :
- without library  *.spl2:
Very small file size, program can be opened with same or newer SafePLC?2 with

same range of function

- With library  *.spl2l:
Very large file size, program can be opened with same or newer SafePLC?
regardless of range of  function .

NOTICE :
Here, all necessa ry libraries are saved. Thus, functional uniformity is given, although
possibly in a new version the function has been changed.

Storage location of the new library - Setting the storage location of the new

library file * .splib.

Device group of the new document - In case of several device groups, the device group

can be preselected, e.g. in case of different series.

NOTICE :
Please note that changing the device group requires a restart of the application.
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4.3.18. Auto Re cover
SafePLC2? has anintegrated Auto -Recovery function . This funct ion savest he document
process of the open file within a customizable fixed interval (1 to 60 minutes ). If the
program closes unexpectedly, e. g. during a power failure or an unexpected crash, the files
can be restored . This SafePLC2 function saves the do cument process in the temporary file
directory whose path is indicated on the tab fAUser P

Restarting  SafePLC?

The crash enables the user to store, to delete or to skip the autorecovery to make the
selection at the next start of SafePLC2 . The Auto Restore function allows the user to save,
delete or skip the temporarily saved document to make the selection the next time the

SafePLC? is started. If SafePLC?2 is closed in the normal way, no data are saved.

Auto-Recovery

Following files have been recovered:

Mew Document_r_982a6177-f950.5pl2
Wednesday, July 22 2020

Figure 46 Dialog window "Auto -recovery"

Open File - i This allows to continue the process with the selected recovery file. At
the next restart of  SafePLC2 other stored recovery files survive.

Delete File . i Delete recovery file and continue program with empty document . If
only one recovery file exists, a next selection is not necessary.

Skip - T Skips the recovery selection and continues the program with an empty
document. Recovery selection holds files for next start.
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4.3.19. Information concerning

Version:
i \1.8240
(BTG 2022.10.20

(0T T Al Wednesday, November 23, 2022
L Microsoft Windows NT 6.2.9200.0

Figure 47 information window about SafePLC?

Under A SdfefLCe 0 short information is given about the Windows system, the
application development, and about compilation. Below, typically, sales information and
the web address are indicated.

4.3.20. Exit
The user exits the SafePLC2 programming software with the "Exit" or "X" button.

4.3.21. Window fiUser Rights  Dialog
This window is only accessible for administrators. The The window opens after  aclick on
the "User rights" button under the "Start" ribbon tab. The "Manage user rights" window
consists of the tabs "Users" and "Groups".

In the window User Rights dialog the admin istrator can change the user rights for every
objectin the plan.  The program works with three specific rights that are valid for each
object :

1. Read Permiss ion: The properties of an object can be read.

2. Write Permission: The properties of an object can be changed.

3. Linking Permission: An object can be linked to another object.

NOTICE : Administrators are standard users of the programming software SafePLC? and
have all permissions.
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Tab AUsers 0

I n

t h e Usera ldhe @dmin istrator can change the rights for the other users.

Q! User Rights Dialog

Groups

Admin1 Name
Administrator -
Programmer1 4 ey SCU-T-EC/NM (Master)
ﬁr;g’;ammer Rl iji Local Network
User |:|. Fieldbus PROFInet
1 “ .Peripherals
4 |nput
& Confirm Button 1
4 Qutput
s Hi Lo Semiconductor 1
.Slaves
4 \%j Functional Sheets
4 () SCU-1-EC/NM (Master) - Sheet 1
- Hi Lo Semiconductor 1
@ Confirm Button 1
Figure 48 Tab fdA&Aseirn t he wi RgiswDidioys e r
1. List of users with the name of the user group to which they belong (e. g.
administrator). If the default user rights are not cancelled, every user has default
rights he or she assumes from the user group.
2. List of elements and of rights of the current selected user.
NOTICE :

You can change the rights for every block or every group separately by clicking
mouse button

onthe bl ock or on the

T a bGradups i

group

the right
apdar mies ®icomn g

Wi t
groups.

Figure 49 Tab

h t h &roupsfb tih e

& User Rights Dialog

Groups

Name

ad Write Link

[Administrator

Prog
User

rammer

AGroupshA i n the wi

istchtorican change the standard

ndow AUser

rights of individual user

Rights Dial
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4.4. Process
The program SafePLC?2 is a graphics -oriented software to create an PLC-based monitoring
program foran SSCU system. With the device, itis possible to  reliable monitor drive
motors. The process described below, has proven most successful for SSCU-devices, but it

is not compulsory.

General information

The program requires the write permission and the read permission of the user registered
on the PC used for programm ing. The application can be run as an administrator. If this is

not the case, access to some restricted folders cannot be granted. Missing access
authorisation can either have unwanted effects on troubleshooting in the function al
scheme , or it can cause problems if logic diagrams are saved in directories with restricted

rights.

With administrator rights, there are no restrictions on modifying the project in SafePLC2.

4.4.1. General workflow
Drag a symbol from the library or from menu option in the work surface to insert it into
the selected plan or diagram. If this is possible, the element automatically adds a block in
the work surface. The proposed working steps correspond to the reflections that should be
made when planning a  safety -relevant monitoring system for a drive axle.

1T AiDrag & Dropih

Library

-
v E Master
v & SCU-2 Series

E HSC-A100

FastChannel Scheme

L
d HSC-A100-ENC

SEEISSB_FC

The easiest way to insert a block or a device is iDrag & Dropo.

HB-44810 -820-01-12F-EN SSCU Programming manual Page 69 of 354
Status: 28.01.2025



4 Selecting and parameterization the B B H
SSCU via SafePLC? PRODUCTS

The basic steps for ADrag & Dropo are:
1. Move the pointing device to the object.

2. To Agrabodo the object, pr &esysorthenkky bfthé gbintindhdevicepo u s e
With the Esc  key the process is reversed.

3. Use the pointing device to Adrago the object t

4. By releasing the button you can fAdropo the object.

To create an application, proceed as follows:

1. Select the device type to be programme d:
After SafePLC2 has been started or after a new terminal scheme has been created, an
empty work surface appears. All available devices are in the library. By clicking on the

appropriate module, inter alia, the description window shows the following files:
programm ing interface, digital I/O , outputs, inputs etc. The desired module can be added
with fADrag & Dropo.

v & SMX 1x (Compact)

> & SMX 10

> & SMX 11

> & SMX 11-2

> & SMX 12
SCU-1-EC > B smxi22
Basic device for the SCU series. ’ & SMX Lxx (Modular)
Data: v & SCU-x (Modular)

14 sate Digital Inputs (8 OSSD-capable) s & S

2 Safe Digital Outputs (HighSide/LowSide)

iy scu-L-EcNM
g

2 Safe Relais Output

2 pulse Outputs it scuaec

SCU-2-EC

g SCU-2-EC/NM

A 5o
Figure 50 Description of the device

To continue the process, a master device must be selected.
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Add a Slave device

If a Master device has been added in the terminal scheme , a Slave device must be
selected in the browser tree to add a secondary device. Otherwise, the Master device is
replaced. Before replacing the Master device, the program shows a warning message

Library
i —
> [ Master &
v |  Slave Device
v & Axis
> B AMK
v & BBH
st SSB-6
e SSB-3
a SMX Slave

»= FSoF Slave

Figure 51 Selection of an slave device

NOTICE :
Due to the resources involved, and because of their admini stration in  the programme
environment, is not recommendable to change the type of equipment later on.

The following Properties window can be used for every input cluster to assign a name and
to select t heCygdetima &8/ 82716 fims can be selected for the "Cycle time"
setting.

Properties

HSC-A100-ENC (Master 1)
4 Device [l
Logical Device Ad... 0 0
Cycle Time ] |4 ms H
MNumber of Analog... & 0
High Side oo
Switch Off FSoE Di... O
055D Test Pulse I 250ps
055D Pericd [ 500ms
Qutput Level O | Low Level 5V H
Cutput Quality [ | Qualityl E
SIL Lewel [ | SI3 E
Third Axis [d |Enable E
4 Scanner
Scanner 1 L [ MNone H
Scanner 2 [ | None E
Scanner 3 [ | None E

Figure 52 Property window of the device
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2. Fixing the peripheral devices in the terminal scheme
UndeTemmi nal sacimgifie@ stheme with selected devices, encoders, inputs and

outputs of the = SSCU-system is shown. The necessary modules are linked automatically
after they have been inserted.

The following process is recommended

1. Select the corresponding type of peripheral devices (master or slave) in the
browser tree  of the browser

2. Selecta Input or Output block from the library

3. Incase of slave modules with the monitoring of speed and posit ion, the
definition of encoders and their parameters is necessary

NOTICE : A red symbol indicates a missing setting

=i

E e W
A
s
3

7
5 PESEN

Figure 53 Confirm button with missing setting (red)

In case of modules with analogue processing, the interfaces must be set.
The selection of input and of peripheral modules (confirm button, door control, Emergency
stop, light curatin et c. ) i s ma dnput fifolder in thedibrafy
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&= Large icons| =
—

|
hd & Input
(@) |Confirm Button

"l—"l"' Door Control

LS

(@ |Emergency Stop

Light Curtain

"5 Limit Switch
ﬁ Mode Switch
L; 1 Sensor Input Element

w0 | Start / Reset
‘ﬂ Two-Hand Caontrol

Figure 54 Selection of an input element via the library

Add the necessary output modules (semiconductor, relay etc.) in the same way.

The wiring scheme shows the connections between sensors and actuators with the

indicated connectors. After the necessary peripheral devices have been selected, the y are
connected to the system

NOTICE :

When inserting the input or output block elements , it is not necessary to connect them
manually to the device, as is the case with the function blocks in the functional scheme.
These connections are made automatically in the terminal/wiring scheme

3. Definition  of peripheral devices in the function al scheme

The function al scheme shows the logic modules and their interconnections. Peripheral

devices that have not yet been incorporated into a function al scheme are marked with a
green arrow. The arrow indicates that these elements can be dragged and into the

function al scheme and can be inserted.
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Local Network ~ Terminal §

v . SSCU//AX (Master)

v ¥ Local Network

I:I. Fieldbus EtherCAT

v . Peripherals

¥ Input
m Confirm Button 1
Confirm Button 2
v Output
s Hi Lo Semiconductor 1
Encoder
> Profile

v .Slaves

Slave

Confirm Burt

v .<—) Functional Sheets

Figure 55 Inserting the input module

4. Definition of monitoring functions and logic modules in the function al
scheme

The function al scheme shows the logic modules and their interconnections

Programmi ng of the function al scheme by:

=

Logic elements and processing elements

Timer s, Flipflops ( triggering elements ) and terminal blocks

1 Monitoring modules for drive monitoring (Drive monitoring only possible if the
corresponding sensors have been defined).

=

After their selection, the necessary modules are interconnected.

3 @

For this purpose, drag the cur sor o v e rconaectdr Sit. dse the left mouse button to
click on the start connector. By doubleclicking, the start connector is connected to a
fitarget connector fi For further information, cf. the chapter 4.6.8 fCircuit f.

Door Control 1
Type 2 N.C.
Start Type Auto

Start test False

Errors:
Connector Functional Output 1 is not
connected.

Figure 56 information window
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v

5. Compilation of the monitoring program

After programm ing has finished, the function plan is compiled and is converted into a
machine -readable format.

This process consists of the following steps

1 Check for open connectors in the functional scheme
1 Check of the limit conditions for the monitoring functions
1 Check if the pulse numbers are correctly distributed via the cross -connections
1 Creation of a transferable OP program s for the module
6. Program transfer to the safety module by clicking on the ’

device interface

After the dialogue window of the device interface has been opened, the software
automatically compiles the program . The program tran smission process consists of

==

Setting the COM -output or setting of the IP -address

Transmission of the  automatic program  (IL programming code)

9 Password entry . Corresponds to the serial number of the safety module (only
if TCP/IP -connection is used)

Test of the program in the safety modul e.

1 Creation of a validation report and validation of the configuration

==

==
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4.4.2. Network plan

Before the network is installed and programmed, it is recommended to create a plan of
the FSoE network.

The following steps are necessary to create the plan of the FSoE network:

1. Determination of the FSoE Master and of its directly connected elements
(e. g. 10s, encoder)
2. Determination of the FSoE Slaves and of its directly connected elements
3. Determination of the EtherCAT Master (-> SSCU)
4. Determination of the EtherCAT Slaves
5. Determination of the structure of the FSoE network
(The structure of the FSoE network is equal to the structure of the EtherCAT
network.)
6. Determination of the network paramete rs
1 Module adress (un ambiguous status number in the network ; the assignment
takes place automatically after inserting the devices in SafePLCz. )
1 Adresses (Master = 0, Slave x T consecutively numbered)

1 Connection ID (freely selectable, unambiguous status number in the protocol -
determines the communication sequence)

After the network structure and it s parameters have been determined, the network can be
programmed via  SafePLCz2.

For parameter determination, please also use the installation manual of SSCU and module
datafiles, t he rati ngs o d a tsmecifitatidneo$theanardifadturere
To program the network, the programming manual SafePLC2 must be used or considered.

Below, only th ose steps supplementary to the SafePLC2 programming manual are
described that are necessary considering the  SafePLC? programming manual to map the
network in the program SafePLC? - and to program the modules Master SSCU and
Slaves (SDU, S S B, & also those produced by external companies .

A WARNING
Malfunctions of the FSoE network can cause loss or impairment of safety functions.

NOT ICE :
Incorrectly assigned or incorrectly set parameters can cause network malfunctions (e. g.
loss of input data or delay of input data).
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By meansofthis exampl e fihall door ¢, the operatiten and
SSCU-series shall be cexplained

Example: hall door
Our example concerns two neighbouring halls (hall 13 and hall 15) where the FSoE Slaves

manage data and transfer data to the FSoE Master situated remotely in hall 12.
Between hall 13 and hall 15, an automatic gate is situated, whose position is monitored via

an ( non safe) sin e-cosin e encoder (axle) @ and position switches A (digital switches via
digital input) . Furthermore, the gate may only be released if the central entrance boom

( is closed (external data via EtherCAT from Keba-Slave) .
The FSoE Slaves in the halls enable the  operating personnel  to request the opening of the

door o and, of course to reques a stop via emergency stop o
Partially, the modules are integrated in the switch ¢ abinets situated in the different

halls. The switch cabinets are interconnected via EtherCAT cables.

A
ki
G

In hall 13 a light curtain

B

is installed to cause a disconnection (collision prevention)

Sketch :
r Q0
Entrance
A
A

Key :

(jbarrier M Pos.-/limit switch © request button EE light curtain
switch cabinets @ Encoder © Emergency stop

Figure 57: example - sketch
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Furthrmore, the barriers j only clear the way (via the Slave outputs)in the best
scenario . The data transfer between

Master and Slaves

is effected via

-case

FSoE& network plan
(@ )
FSoE - -
Master in switch
Master cabinet hall 12:
SSCuU/1 Monitoring of the end
FSoE -Adr.: 0 position, with Start,
FSoE -1D: 0 emergency -stop,
EtherCAT -ID: 6 reset (emergergency -
stop) é
1 @ ) To the central computer
( N
FSoE - Slave FSoE - Slave FSoE - Slave FSoE - Slave
Sbu-11 SIO -11 SIO -11 SDC (Keba)
(1 axis +51+40) (61+2 0) (31+2  0) (31+2 0)
Feals ol 2 FSOE -Adr. : 2 FSOE -Adr. : 3 EC-Adr .: 4
FSoE -ID: 1 FSOE - ID: 2 FSOE - ID: 3 \EC-ID: 4 y
@ D @ ) A

Slave in switch
cabinet 1 hall 13
automatic GATE
control:

Gate position
(simple SINCOS),
Start button, light
curtain, 1
Emergency - Stop
barrier release

a

Slave in switch
cabinet 4 hall 13
i back of GATE
Exit clear?
2switches, 4
Emergency - Stop,
switch for barrier

Slave in switch
cabinet hall 15
(neighbouring hall)
T Automatic GATE
Access clear?

1 switch, 2
Emergency - Stop,
Barrier release

Figure 58: FSoE -Plan

Slave at central
barrier  (access to

entrance) i
central barrier:
General release?
3 switches
Barrier release
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4.4.3. Selecting the units / network components
After the start of the program SafePLC2?, first the suitable  variant ofthe SSCU/1/x must be
selected from the  fLibrary 7 by dragging it into the main window
(example: SSCU/1)i t ab fAterminal schemeod
Via the property window (bottom right), the parameters of the selected units (e. g. FSoE

diagnosis, connection  ID, etc .) can be determined.

in; ministrator) - SafePLC*

SCU-1-EC (Master)

v . Peripherals

Input

Output
Fsae
v (_,‘ Functional Sheets
£ SCU-1-£C (Master) - Shest 1

Number of Analog. 0
High Side ]
Numbe] Switch Off FSOE Di...
4+ Local Network
Fieldbus a

SCU-1-EC (Master) - Sheet 1

Message Window

I Compilation . v

Py Fast Channel a

Figure 59: selection of Master Comment o

Name O SCU-1-EC

For our example, an ~ SSCU/1 is inserted here, and the following
parameters are entered:

Logical device adress 0 (selectable T see plan)

Cycle time : 16ms (from the data sheet )

Local network : EtherCAT (EtherCAT to the central computer )

Serial number : 4 (back of units )

After the insert of the FSoE-Master units, automatically the selection folder for Slave units
(FSoE and EtherCAT) is shown (Before the folder is hidden)

Afterwards, the Slave units for axle monitoring and I0s can be added. In the same window

also the inputs and the outputs of the unit can be selected. Here, no difference is made
between FSoE and EtherCAT . i The differenciation is made via parameters

Slaves the read -in of axle data

1 SSB.. (Safe Sensor Box 1 reading in of encoder data of 6 encoders BBH)
1T Sbué (Safe Drive Unit T read ing in of encoder data  of one encoder BBH)
1 Incremental Encoder Electronic GmbH (7 read in encoder data of one encoder )

1 sSDC (7 read in e xtern al encoder data (option encoder ) Keba)

Slaves for 10s:
T Beckof f @&EXLunéby Beckoff)

1 SlO-é (Safe 10 71 input data and output data BBH)
T SDC (T read external 10 data Keba)
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¥ ™ Slave Device v = Slave Device
v B Axis > B Axis
> & AMK v B0
v = BBH v & BBH

@i SSB-6 4 SI0-1
= GSB-3 =mE SSB_FC
%a SMX Slave > £ Beckhoff
% SDU Slave > |= Kollmorgen

22 SCU Slave > = Weidmueller

w= FSoE Slave

| Beckhoff

|= Bosch Rexroth

= Elmo

|= Keba

= Kollmorgen

B SEW

& SicK

|= STOBER

= T+R

= TWK

Vv ¥V ¥V ¥V ¥V V¥V Vv vV VvV VvV

Figure 60: selection of axisandIOs laves

NOT IC E: These units are predefined and are available at the installation of the  SafePLC? .
Other units can be inserted by the user (see below ). In the wiring  scheme , a proper sheet
is created for each incorporated unit

SCU-1-EC (Master) - Sheet 1 Beckhoff EL1904 (Slave 1) - Sheet:  Beckhoff EL2004 (Slave 2) - Sheet:  AX5805 (Slave) - Sheet 4 AX5806 (Slave) - Sheet 5

Figure 61: One sheet per unit

According to the example, the following Slave units are inserted

1 SDu - automatic gate 1 switch cabinet 1, hall 13 i unitby BBH

i1 SIO - back of gate 1 switch cabinet 4, hall 13 T unitby BBH

i1 SIO - automatic gate 1 switch cabinet , hall 15 T unitby BBH

1 sDC - Read-In of datafrom central barrier i unit by Keba
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Qe &) ) | @) T L

v . SSCU/1/AX (Master)
v 33 Lol Network

D. Fieldbus EtherCAT

v R periphenals

Input
v Output
B Hi Lo Semiconductor 1
Encoder
> Profile

U Slave (Slave 2)
21 5101 (Slave 3)
(] Functional Sheets
» ] SSCU/1/AX (Master) - Sheet 1
2J SSCUF1/AX (Master) - Sheet 2
(2] FastCnannel Sheets
) S5CU/1/AX (Master] - Sheet 1

Jocument - Admin1(Administratar) - SafePLC*

SDU Slave SCU Slave

SSCU//AX (Master) - Sheet 1

Figure 62: selection of units

= o x
- ®

B Master
* & Slave Device
> B s
v B0
> B BeH
> & Beckholf
> & tolimorgen
> B Weidmuelier
> Input
» = Output

B8 50U stave (Slave 1)
B

Deviee

Logical Device Add.
Cycle Time
4 Profiles
Profile
4 FSoE
Slave Address 1
Watchdog Time
Connection ID 1:
Agpplication Param, .
“ Miscellaneous
‘Comment
4 Mame
Name O SDU Slave

FSoE settings of the units / the network options

The FSoE-Masteris automatically set to

changed ).

FSoE and has the preset address

0 (cannot be

Inthe "Properties” window of the master device it is possible to activate or deactivate the
"Switch off FSoE diagnostics".

4 Device
Logical Device Ad...

Cycle Time

MNumber of Analog...

High Side
Switch Off FSaE Di...
550 Test Pulse

OS50 Pericd

U [ [ [ [ o R R

0

|-4 ms .
0

250 ps=

500 ms

"Switch off FSOE  Diagnose " means that FSoE connection errors
message on the module.

do not trigger _ an alarm
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4.4.5. Optional F ieldbus interface
With the SSCU/1/AX variants an additional Fieldbus interface can be configured

1. First, the setting  ALocal Ne t w o misfi be selected in the unit

4 Local Metwork
FSoE Slave *

Figure 63: network selection

2. Afterwards, inthe  browser wi n d oLwcalfnetwork fit h e sy nkbldbls #i
EtherCATAican be clicked on t o chanrPgpertieshiie wsientdtoiwngs i
I n t Areperties 0 wi ndow, t heNawbhdkiType Gnebhnifibe selected.

Properties
Fieldbus EtherCAT

Browser

SSCU/1/AX (Master)

v j_\# Local Network

- Fieldbus EtherCAT

4 Network
Extended Protocol.. O | EtherCAT

Network Prototype [0 | Safe
4 Sate
Logic DataInput  [3 | 96 bits E

e
Figure 64:EtherCAT Network
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3. Incase of inserted  Slaves, the FS oE properties must/can be set in the FSoE
section i n tPraperties & Fbrhis pirpose, the respective Slave unit
must be selected /clicked on again with the mouse.

Terminal Scheme = Wiring Scheme me FastChannel Scheme P

SDU Slave (Slave 1)

v H SSCU/1/AX (Masten) I e

4 Device
Logical Device Ad... # 1

v ¥ Local Network

|:|. Fieldbus EtherCAT

Cycle Time 0 8ms
4 Profiles
A Peripherals
e Profile a | None I
v \npuq. 4 FSof
& Confirm Button 1 Slave Address 1 1

¥ Output
Al Hi Lo Semiconductor 1
Encoder

*
Watchdog Time * 200
ConnectionID 1: 4 1
*

Profile Application Param...

A . Slaves

¥ Slave

4 Miscellaneous
Comment o
“4 Name
Name 0 sDU Slave

= SDU Slave (Slave 1)
v ;‘J Functional Sheets

» £ SSCU/AX (Master) - Sheet 1
> [=) FastChannel Sheets

Figure 65 FSoE settings of slave devices

The following data can be set
1 Slave address (number)
- To determine the Slave ranking in the FSoE network
1 Watchdog time (im ms)

- To determine the max. permissible delay per unit .
1 Connection -ID (ID)

- To determine the communication assignment (protocol ).
1 Profile

- To determine the FSoE profile

1 Config uration type (if available)
- To determine the configuration type I selectable AF SoE appl i cation par atl
or ACSOE using SRAO
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Properties
i sbu slave (Slave 1)

4 Device

Logical Device Address * 1

Cycle Time O 8ms
4 Profiles

Profile *
4 FSoE

Slave Address 1 * 1

Watchdog Time * 200

*

Connection ID 1:

Application Parameter Length # 2

S

Miscellaneous

Comment 2
4 Name
Name [ sSDU Slave

Figure 66: FSoE options for Slaves

The following properties apply to the units in our example

SbuU SIo1 SI02 SDC Comment
Logical device addr. : 1 2 3 4 as fixed in plan
Cycle time : 8ms 8 ms 8 ms 8ms as per Master cycle
FSoE- Slave -addr.
and -1D: 1 2 3 4 as fixed in plan
FSoE-Watchdog: 200 ms 200 ms 200 ms 200 ms

Determining the inputs and the outputs of the units
After the units are selected, their inputs and their outputs are determined in the SafePLC?
I tab fiWiring s c h e me 0
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Local Network ~ Terminal Scheme [“Wiring'Scheme ' Functional Scheme  FastChannel Scheme

[ w
" > [y Mt
v j% Local Network v b Slave Device

|
o Fieldbus EtherCAT > BA}(iS

. Peripherals

v
v Input

Lt
5]
>

&1 Confirm Button 1 > & Input
v Qutput |
Al Hi Lo Semiconductor 1 > a Output

Encoder -
v Profile v BTerminals

v & SDU Profile 1 Axis (Slave 1)

i i Lo AR I [ o !
<¢> Profile . * Terminal In
K5 Ais B sscuaxoase)
v .Slaves 0 “’ =
v Slave

SDU Slave (Slave 1)

v \:] Functional Sheets

Wiring Scheme | Functional astCl Library

:
v ﬁ HSC-AT00-ENC (Master) e hd bslave Device

Frarrrr—

v 4 Local Network =Ty !  — » b Axis
I:l. Fieldbus EtherCAT N b ©
v R Periphersls ~ ’5 Input
¥ Input . -
pgf Confirm Button 1 ' li Confirm Button

v Output

|
lr. Hi Lo Semiconductor 1 4/* o Door Control

@ Emergency Stop
(. B
E‘ Light Curtain
(= B
'g Limit Switch

Encoder
Profile

Bloee

~¥ =] Functional Sheets

v [ HSC-A100-ENC (Master) - Sheet 1 W — .
1 Confirm Button 1 == gk o | a” i Master Switch
e Hi Lo S ductor 1 5 ;
e ke semicenducior E HSC-AT00-ENC (Master]
~ 4 Confirm Button 1 (Functional O ] Mode Switch
2 Terminal Out 1 (1) - = =1 =2 =1
L) HSC-AT00-ENC (Master) - Sheet 2 R— — mmas i b Sensor Input Element
>[5 (
(=) FastChannel Sheets I"“\ Start/ Reset .

Figure 67: Insert 10 element

By selecting it and dragging it into the main window, an input element or an output

element from fLibrary 6 (upper right windaw) is incorporated
Thereby, via the query window it is qua rried to which unit this element shall be connected
(automatically).

Select device

Select one device for: Confirm Button 2

HSC-A100-ENC (Master)

S10-1 (Slave 2)

Figure 68: additional example for ~ assignmentto a unit

The connection from the element to the input / the output of the units in the wiring
scheme takes place automatically
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NOTICE :
This assignment by  SafePLC?2 must be implemented accordingly by the wiring. The unit is
programmed accordingly and changes into the error mode if necessary.

For ou r example we had determined the inputs and the outputs. Now, the inputs and the
outputs are set

1 Master with Start button and Help button, Emergency - Stop button, Reset, 2 outputs

Local Network  Terminal Scheme FSWWiingScheme™ Functional Scheme  FastChannel Scheme Library o x

& Large icons| =/

Emergency Sto
gency Stop
v HSC-AT00-ENC (Master) —
B Light Curtai
v 3 Local Network {1 |\ight Curtsin
L] 7
o Fieldbus EtherCAT fi | Lt Switch
~ .pmphems ) L ) i Master Switch
v lnput . v ]
"F“i_c arm ution 1 \ﬁ‘"}n I || ?Mode Switch
1 Confirm Button
. il
I Door Cantrol 1 ] § Sensor Input Eleme
55 Start / Reset 1 ==
¥ Output = Start / Reset
[ Semiconductor 1 —m
Il Semiconductor 2 l:t] Two-Hand Control
Encoder )
¥ Profile - o v ﬁ@u(pul
v ¢ 40 8it In/Out Profile (Slave 1 L= L= L J L
D 40 it In/Out Profile lave 1) ¢ i Lo Semiconduct
@ profile I HSC-AT00-ENC (Master) e
3 Avis : : o o o H+;] High Side Semicon
Flsae :
- Rel
v (=] Functional Sheets : 1 = Rd nt
v [ HSC-AT00-ENC [Master) - Sheet 1 I i -I< Semiconductor
] m —
1 Confirm Button 1 L |

v |24 Confirm Button 1 {Functional O ¢
=8l Tarminal Mt 1111 —

Figure 69:10 -elemente inserted (Master)

The assignment must be done separately for each module including all slaves.

ATTENTION:

Input s and Output s of slave device cannot be linked in the main configuration!

A new document must be created for this purpose. (description see chapter 4.4.7)
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4.4.7. Slave
The assignment
document i

Configuration

of inputs and outputs
here Slave 1:

must be made for each slave sep arately in a new

Before you can configure the inputs and outputs of the slave, you have to click the

respective slave

device again with the mouse

in FSoE master configuration. The properties

window appears and a profile can be selected.

(St Sl S’ S|

Figure 70 Slave profile setting

The profiles now appear in the library window (left).

slave into the function  al scheme .

E' SCU-1-EC (Master)

33" Local Network

"
o Feldbus EtherCAT

0k periphersis

v Input

| Confirm Button 1
o= Start / Reset 1
8 Emergency Stop 1

Confirm Button 2 m
a8 Start / Roset 2

[~ TR

.ligM Curtain 1 =
v Output

Bl +in side semiconcuctor 1 =)
Bl 9 5ide semicondiuctor 2 =
Relay 1 b

' Relay 2
Semicondudun Q

[ sermiconductor 2 sy

[l sermiconductor 3 )

Encoder
v Profile

» @ 40 Bit InfOut Profile (Slave 2)
~ & S0 Profile (Slave 3)

SDU Slave

SDU Slave (Slave 1)

LA
v TV

Logical Device Address
Cydle Time

“ Profiles

Profile

# | SDU Profile 1 Axis
ES

Slave Address 1

SCU Slave

Watchdog Time

Connection ID 1:

Application Parameter Length
4 Miscellaneous

Comment

4 Name

> [ € SDU Profile 1 (Slave 4) <

SCU-1-EC (Master) - Sheet 1

Figure 71 slave profiles in function

NOTICE :

For the slave modules SMX, SDU and
done separately. (For the further procedure see chapter

Name SDU Slave

in FSoE master configuration

Drag the respective profile of the

|

EDM | (EDM) External Device Monitorin

> &Mullrlg Functions
> IIjGn:vups

> | Grovm Interface

[ sDU Profile 1 (Slave 1)
A X

4 Miscellaneous

Comment a
“ Name
Name G SDU Profile 1 (Slaw.

al scheme

SSCU the assignment of the inputs and outputs is
4.4.7.1 ) For slaves that cannot be
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freely configured, the configuration can still be executed in the master configuration.
chapter 4.4.7.2 )

(see
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4.4.7.1. Creating a slave

After creating the slave profiles in the FSoE master configuration, open a new document.
Add a slave device as master (Master> SCU-x (Modular) > SCU-Slave ...) and define the
input and output elements

1 Our example:
Slave 1 with Emergency  -Stop, Start /Reset button |, light curtain + 4 outputs
(relays + semiconductors for 2 switch cabinets with each one signal lamp).

S &
™ " . .
v lsnu 11 (Master) 1
- .Pcnphera\s . . . !
I I N
v Input Jig s
[ £mergency Stop 1
Moo o IR e
Confirm Button 1
ELm:lfcm |: 01" i Incremental + Not Connected
ight Curtain
v Output M5B Incremental + Proxy 1 Counter
W reloy 1 . . . 5 n

[l Relay 2 A Incremental + Proxy 2 Counter
[l semiconductor 1
[ semiconductor 2
v Encoder

v & Incremental + Proxy 1 Cou|

4B Proxy 1 Cnt Ext. Supervision + Proxy 1 Cry

o Proxy 2 Counter + Proxy 2 Counter v
>

o Incremental

4 Proxy 1 Counter

& Axis

SD-Bus

v [ stoves
(o]

Decentral 10

L ENE X

) Functional Sheets

£ SDU-11 (Master) - Sheet 1

< >
SDU-11 (Master) - Sheet 1

Figure 72 new document > wiring scheme> |0 elements inserted (Slave 1)

The (safety) functions can be determined in the tab "Function al scheme
(see chapter 4.5)

Figure 73 Determining the safety functions of slave 1
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