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1 Safety information 

All programming examples, as well as all example groups coming with SafePLC2, serve only 

as an assistance for implementing the respective functionality. They were created to the best 

of our knowledge and makes no claim to completeness. The user is not released from the 

responsibility of verifying its usability for his own application, especially with regards to 

applicable standards and regulations. In particular, no legal claims may be derived from the 

use. 

2 SafePLC2 

The program SafePLC2 is a graphically oriented editor for the creation of a PLC-based 

monitoring program for an PSC1-system.  

 

 
 

 

This program editor allows the graphical preparation of sequencing programs using the 

functional block method, as well as the parameterization of sensors, actuators and other 

technological functions used. 

 

 

About This Getting Started Manual 
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In this manual, you will get to know the basics of SafePLC2. This manual will show 

you the most important screen dialog boxes and the procedures to follow using 

practical exercises, which are structured so that you can start with almost any 

chapter. Previous experience of working with the mouse, window handling, pull-down menus, 

etc. would be useful, and you should preferably be familiar with the basic principles of 

programmable logic control. 
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3 Terms 

PLC 

Programmable Logic Controller, equals the German designation for 

Speicherprogrammierbare Steuerung (SPS).  

SafePLC2 

Program editor for the graphical preparation of sequential programs using the function block 

method, as well as the parameterization of sensors, actuators and other technological 

functions used. 

PSC1 

Modular fail-safe control system with integrated technological functions. The behaviour of the 

PSC1 system is defined by a user configuration and the associated logic operations.  

Function block (functional module) 

Block in a PLC-control that influences the program sequence of a PLC-program either 

physically or logically. A physical (hardware) function block is e.g. a push button or an output 

on the PSC1 block. However, a function block is also the logic operation (e.g. AND or OR) of 

input and output signals within the PLC.  

Function block diagram (function block language) 

Graphically oriented, function block based, descriptive ñprogramming languageò acc. to IEC 

61131-3, serving the purpose of visualizing logic operations of inputs and outputs on function 

blocks of a PLC control. The function block diagram shows the function blocks and their logic 

operations in a graphical form (Function Block Diagram FBD). 

Input / Output 

Location on a function block where a logic operation to other function blocks can be set up. 

Logic operation 

A named connection between:  

a.) a function block output and a function block input. 

b.) a PLC input and a function block input. 

c.) a function block output and the PLC output. 

Connector 

Connecting point between the beginning and the end of a logic operation with an input and 

an output of a function block. 
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Attribute 

Non-graphical feature of a function block. An attribute consists of a designator and a value.  

Routes 

Horizontal and vertical alignment of logic operations in a function block diagram, so that 

intersections with function blocks are avoided and logic operations with identical connector 

are merged at an early stage (related to distance to the target function block). 

Signal list 

Signal lines into and out of the PLC, represented in a table.  

Signal cell 

Selectable area within the signal list, which can be provided with a comment. 

PLC input signal list 

Signal lines entering into the PLC, represented in form of a table. In SafePLC2 the PLC 

inputs can be designated by the user. They have an unambiguous number and must be 

assigned to the inputs of a function block. 

PLC output signal list 

Signal lines leaving the PLC, represented in form of a table. In SafePLC2 these outputs can 

be designated by the user and, just like the inputs, have an unambiguous identification 

number. 

Instruction list (IL) 

Assembler-like programming language that can be loaded into a central PSC1 module. The 

duty of SafePLC2 is the generation of an instruction list based on defined function blocks, as 

well as their attributes and linkages. 

Compilation 

Compilation and verification of the function block diagram created in SafePLC2 and the 

associated parameters.  

Function block group 

Classification of function blocks according to their positioning ability in the function block 

diagram (input, output, logic). 

Function block types 

More detailed identification of function blocks within a group. (e.g. "Emergency Stop") 
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message Window 

Multi-line output window, embedded in a Windows Toolbar element. This display window is 

used for the output of errors, warnings and information from the program to the user. The 

message Window can be switched on and off. 

Configuration 

Configuration is the generic term for a monitoring program and the associated parameter for 

permissible deviations or minimum and maximum values. In this context it is important to 

note that a monitoring program always comes with further data, the program can refer to. 

  



SafePLC2 manual  

 

Programming manual SafePLC2 V2.8  Page 10 of 440 

4 Installation 

This chapter describes installation procedure and with the installation procedure connected 

requisites.  

4.1 System Requirements 

There are the following system requirements in order to install the program: 

¶ Minimum System Requirements 

o OS: Windows XP, Windows Vista, Windows 7, Windows 8 or higher (32 Bit / 
64 Bit) 

o Processor: Intel® Pentium® 4 or AMD AthlonÊ Dual Core, 3.0 GHz or higher 

o Memory: 2GB 

o HDD: 500MB free space 

¶ Recommended System Requirements 

o Processor: Intel® CoreÊ i3 or AMD Quad Core, 3.0 GHz or higher 

o Memory: 4GB or more 

 

Program uses DOT Net Frameworks, but the installer will install it if they are missing. DOT 

Net installation can use local files in Ăcomponentsñ folder or files from Internet. If there is no 

Internet connection, program will be installed, but installation of DOT Net 3.5, 4.0 and 4.5 

and higher will need to be installed by user. 

 

Installer installs VC 2010 redistribution files and also the following drivers: 

¶ Matrix-USB Driver (drivers for hardlock) 

¶ FTDIôs CDM drivers (RS485 - USB) ï for connection between PC and PLC to transfer 
program from SafePLC2 to PLC hardware 

 

Note: 

The latest version of SafePLC2 could be found online via 

https://products.schmersal.com/de_DE/product/59/psc1-a-91-safeplc2 
 
Please see chapter 5.11.4 for further details 

  

https://products.schmersal.com/de_DE/product/59/psc1-a-91-safeplc2
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4.2 Installation Procedure 

Administrative privileges are requested only for installing. Normal user can use the installed 

program. 

 

Program installation starts by double mouse left click on file SetupSafePLC2.exe. 

Then appears the following window: 

By rolling down the menu you can choose installation language (English or German).  

 

 
 

 

Note:  

This window appears only for the first installation procedure. For the next time, the chosen 

language will be remembered, and License Agreement window will appear as first. This 

Installer language window sets up just the installation language and not language for 

SafePLC2 user interface. 

 

After language choice press button ñOKò to continue the installation. If you click button 

ñCancelò, installation will finish without program installing. After pressing button ñOKò there 

will appear next window with license agreement. 
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To continue in program installation press button ñI Agreeò. If you do not agree with License 

Agreement press button ñCancelò. Installation will finish without program installing. 

 

After pressing button ñI Agreeò there will appear a window with possibility to set the 

destination folder where program will be installed. 
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After pressing button ñNextò there will appear window to choose Start Menu Folder for 

Schmersal SafePLC2 programôs shortcut. There is also a possibility to create shortcut in 

Start Menu Folder. If you choose this possibility, there will be created an icon for starting 

program only at computerôs desktop. 
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After pressing button ñInstallò, installation will start.  

 

If during installation there appear ñWindows Securityò alert, click ñInstallò to install Matrix-USB 

Driver (drivers for hardlock) and FTDIôs CDM drivers (RS485 - USB) ï for connection 

between PC and PLC to transfer program from SafePLC2 to PLC hardware. 

 

 
 

 

Tip:  

During installation of USB drivers, click on "Skip searching for Windows updates" for a faster 

installation. 

After finishing installation there will appear window: 

 

,  
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By clicking check box it is possible to choose if you want run program immediately or not. 

When check box is marked after click on button ñFinishò, the dialog window will be closed 

and the program will start. 

 

During the installation the desktop icon for starting the program will be created. You can use 

this icon to start the program any time. If during installation there was created shortcut in 

Start Menu Folder it is possible to start program from shortcut created in this folder. 

4.3 Hardlock 

For a proper functionality of SafePLC2 you need Hardlock. If you start program without 

Hardlock there will appear the following message: 

 

 
 

 

Press button ñOKò and insert Hardlock to USB port. Hardlock will be detected and SafePLC2 

will be fully functioned. If you remove Hardlock during working with SafePLC2, there will be 

lost of full functionality and you will be not able to compile and save created program. Insert 

Hardlock to USB port and full functionality will be recovered. 

4.4 Uninstall 

To uninstall SafePLC2 you can use shortcut in Start Menu Folder or function Uninstall 

Program in Windows Control Panel. 

 

If you want to install program again with possibility to change Installation Language, it is 

necessary to delete registry key "Installer Language" in branch: 

HKEY_CURRENT_USER\Software\ Schmersal\SafePLC2. 
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4.5 Running Application 

To Run application double-click on icon on desktop or choose program from Start Menu.  

 

 

Note:  

After application start there appears ñLogin dialogò and you can work with application after 

inserting ñUsernameò and ñPasswordò. 

 

 
 

 Username Default-password 

Administrator schmersal schmersal 

Standard guest-user 123 
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5 User Interface 

5.1 Main Window 

 

 

Application window is the root window of SafePLC2 application. Window can be resized, 

minimized, maximized or closed through window mode handling buttons.  

It is divided in the following elements: 

1. Title bar with Quick Access Toolbar  

2. Start menu 

3. Ribbon menu (Tabs with Groups) 

4. Browser 

5. Document tab control with Scheme tabs placed on top and Sheet tabs placed bottom   

6. Canvas   

7. Library window 

8. Property Grid 

9. message Window 

10. Status bar  
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5.1.1 Adjusting the Main Window 

5.1.1.1 Reset Layout 

User can reset application layout to defaults by clicking on ñReset Layoutò button located in 

Window Ribbon page. Note that this operation will erase user layout and there is no option to 

restore user layout. 

 

 

5.1.1.2 Docking 

Docking provides useful way to customize application layout. Every panel (except Schemes 

and Sheets) can be dragged out of application window or can be dropped onto other panel or 

tabbed group. 
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5.1.1.3 Automatic Hiding 

Every panel with ñAuto Hideò icon  can be switched to auto hide mode. User can disable 

auto hide mode and restore panel to its previous position by clicking again on the ñAuto Hideò 

icon . 
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5.1.2 Title bar 

 
 

Title bar located on top of application window contains application icon, quick access buttons 

and application title. Quick access buttons consist of Save button  (also available through 

keyboard shortcut Ctrl+S), Undo button  (Ctrl+Z) and Redo button  (Ctrl+Y). 

 
It is possible to add more elements in the Quick Access Toolbar by right clicking in any 

element in the Ribbon menu and selecting ñAdd to Quick Access Toolbarò. 

 

 
 

A new quick access button will be shown in the Quick Access Toolbar. 

 

To remove it, right click on the new button in the Quick Access Toolbar and select ñRemove 

from Quick Access Toolbarò  

 

Application title  consists of current document name, 

name of user currently logged in and application name with asterisk indicating there is at 

least one unsaved change. 

 
User can display application Window context menu by clicking on application icon. Context 

menu provides well known windows functionality. 

 

  



SafePLC2 manual  

 

Programming manual SafePLC2 V2.8  Page 21 of 440 

5.1.3 Start menu 

 
 

 

Start menu provides basic document and application functionality, such as New document, 

Save document, Print, User management, Settings etc. 

 

Recent files list contains documents recently opened (latest first). 

New  

Create blank new project. If the current project is opened, program will ask if user want save 

changes to old document. 

Open  

Opens existing SafePLC2 document or document with entire library. If a project is opened, 

program will ask if user want to save changes. 

 

 

Note:  

When an existing SafePLC2 program is opened with a later version of SafePLC2, this 

program will be migrated. 
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Save 

Save document to selected location. In the case of new project, the extended save functions 

windows appear (like a Save as).  

Save as 

Save document and select name, type and location of document. If the folder contains the 

document with the same parameters, the program will ask user if want to replace it. 

Print 

Shows the print menu. For description of function see chapter 5.10  

 

Export library 

Export SafePLC2 library to *.splib file. 

Import Group 

Here existing groups can be imported. See also section 12.3.9.7 

Project to MC-Card 

The binary files generated during compilation are written to a memory card in the PC.  

See section 6.8 

Change user 

Change user allows user to log in or log off. See chapter 5.13 Change User. 

User service settings 

Allow changing user permissions. 

Settings 

Settings window allows user to change application settings. See chapter 5.11. 

Help 

Opens SafePLC2 help window. 

About SafePLC2  

About SafePLC2 show brief information about the Windows system, application build and 

compilation information. 

Exit 

Close the whole program. 
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5.1.4 Ribbon menu 

 
 

 

Ribbon menu is part of main window and consists of several Ribbon pages. User can toggle 

ribbon mode (Expanded-Compact) by clicking on  button in top-right corner of menu. 

When Ribbon menu is in Compact mode user has to click on Ribbon page name to expand 

page and page gets automatically collapsed when it loses focus.  

 
User can access any Ribbon page by pressing ñAlt keyò and then ñdesired keyò regarding the 

tooltips appeared in ribbon. Afterwards additional tooltips appear next to each operation in 

Ribbon menu. Next to ñToggle ribbon modeò button is Help button  that will show help 

dialog. 

5.1.4.1 Home 

 

Document group 

¶ User Rights button - shows dialog where user can define rights for users. 

¶ Device Interface button - shows device dialog. 

¶ Export dialog button - shows export dialog. 

¶ Print button - shows print menu. 

Zoom & Pan group 

¶ Zoom dropdown list - provides quick access to specific zoom values. 

¶ Zoom In button - increases current zoom value by 25%. 

¶ Zoom Out button - decreases current zoom value by 25%. 

¶ Zoom All button - scales Canvas so that it fits entire Canvas container. 

¶ Pan Tool toggle button - toggles Pan mode. When enabled user is able to pan the 
Canvas by either left mouse button or middle mouse button. 
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Canvas group 

¶ Auto-arrange toggle button - toggles auto-arrange mode. When enabled elements 
are automatically arranged. Not all scheme types support arranging. 

¶ Re-arrange button - arranges elements instantly. Not all scheme types support 
arranging. 

¶ Insert Text toggle button - switches on Text dropping. When enabled user can drop 
text to Canvas by clicking left mouse button. 

¶ Insert Title dropdown menu - lists available titles. After clicking on one of titles 
selected title is immediately inserted to all sheets across whole document. 

Check + Compile group 

¶ Compile button - compiles current document. When compilation is successful button 
shows ĂCompiledñ text with green check mark . Otherwise ĂNot Compiledñ text and 
red check mark are showed. 
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5.1.4.2 Window 

 

User can show or hide windows by toggling the following toggle buttons: 

¶ Browser toggle button - turns on and off Browser window in user interface. 

¶ Library toggle button - turns on and off Library window in user interface. 

¶ Properties toggle button - turn on and off Properties grid. 

¶ message Window toggle button - turns on and off message Window in user 
interface. For more information see chapter 5.8 message Window.  

 

¶ Global Search toggle button - turn on window for Global Search. More information 
about this function is in chapter 5.9 Global Search.  

 

 

Global Search: Results (Element Id, Element Name, Scheme, Sheet, Comment) 
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¶ Functional Output Table button - shows corresponding table (see next figure). 

 

 

 

¶ Document Properties toggle button ï document management information window.  
This window contains Document tab and Device tab. 

 

 

Document Properties window 

The Document tab consist of: 

¶ Password - password for lock function. For more information see chapter 7. User 
Management. 

¶ Developer Name - Name of the responsible programmer/developer. 

¶ Document device group ï Selection of device group for document. 

¶ Comment - This input field provides a descriptive field for the input of any text. Here 
one can document e.g. program or parameter changes during the life cycle of the 
currently used device. 
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The Device tab consist of information fields and connection settings: 

¶ Device information ï For more information about edited fields see chapter 6. 
Configuration report. 

¶ Connection settings ï For more information see chapter 5.7 Transferring the 
Program on the Device. 

¶ Signal Table button ï this table show connections and signal types of all device 
connectors. 
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5.1.4.3 Filter 

 
 

Filter provides great tool to maintain Canvas readability by hiding desired element type or 

connection type. Filter consists of two filter categories: Elements and Connection. Each 

group contains several filters. By disabling, the elements (or connections) that belong to 

given filter are hidden from Canvas. 

All elements and connections are shown: 

 

Group elements, Text elements and Encoder connections are not shown: 
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5.1.5 Status Bar 

 
 

 

Status bar belongs to main window and is composed of current master device name and 

action mode aligned to the left side and cursor position in Canvas, Canvas zoom slider and 

resizing icon aligned to the right side. Resizing icon symbolizes that user can change size of 

main window. Action mode will show current action that user is performing in Canvas. 
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5.2 Mouse and Keyboard Commands 

5.2.1 Mouse Dependent Actions 

¶ Left mouse button-click on a function block (de)select given block.  

 

 

Note:  

Multiple selection can be achieved by holding Shift key (adds block to selection) or Ctrl key 

(inverts selection on block) 

 

¶ Cursor hover over the block or connection: Highlights the block or connection 

¶ Shift + Left mouse button on function block: Adds block to selection 

¶ Ctrl + Left mouse button on function block: Inverts selection of given block 

¶ Delete key: Deletes the elements in current selection including connections 

¶ Right mouse button on object: Displays context menu 

¶ Left mouse button on connection: Highlights the existing connection wire 

¶ Scrolling the scroll wheel on the mouse: Scrolls Canvas up/down 

¶ Middle mouse button and mouse move: Pans the Canvas 

¶ Shift + Scrolling the scroll wheel on the mouse: Scrolls Canvas left/right 

¶ Ctrl + Scrolling the scroll wheel on the mouse: Dynamic zooming of the Canvas 

¶ Clicking left mouse button, holding the button and moving mouse pointer: move 
element on the Canvas 

5.2.2 Keyboard Commands 

¶ Ctrl + N: New document command 

¶ Ctrl + O: Open document command 

¶ Ctrl + S: Save document command 

¶ Ctrl + Shift + S: Save As document command 

¶ Ctrl + P: Print command 

¶ Ctrl + R: Open most recent document command 

¶ Ctrl + Z: Undo command 

¶ Ctrl + Y: Redo command 

¶ Ctrl + A: Select All command 

¶ Ctrl + Del: Delete command 

¶ Ctrl + C: Copy selected item(s) command 

¶ Ctrl + X: Cut selected item(s) command 

¶ Ctrl + V: Paste selected item(s) command 
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¶ Esc: Cancel command 

¶ Backspace: Remove previous connection point command during drawing connection 

¶ Ctrl + F: Show Global Search command 

¶ Ctrl + F: Show Find dialog command (only when message Window has focus) 

¶ Shift + F11: Create new sheet command 

¶ Ctrl + Tab: Toggle between schemes 

¶ F1: Show the SafePLC2 Help (on specific window the Help opens on an appropriate 
chapter).  
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5.3 Browser 

 
 

 

Browser panel provides overview of entire document. Devices, Elements and Functional 

sheets are represented as nodes within a tree view. Library panel adjusts its content 

automatically regarding the currently selected item in Browser. Each node in Browser can be 

expanded or collapsed. User can rename any node either by 2nd click on node or by context 

menu. Multiselecting is supported and can be achieved by holding Ctrl or Shift key. Selection 

in Browser is synchronized with selection in Canvas. 
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When Functional Scheme is selected and there is any Input or Output or Sensor element that 

has not yet been inserted into Functional Scheme then such items contains green arrow 

indicating these items can be dragged and dropped to Functional Scheme. 

 

 

 

 

Order of children items within parent node typically can be adjusted by user by dragging and 

dropping element on desired place. 
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5.3.1 Filter options 

This function allow clarify Browser tree with hide options. Right mouse button on element 

show filter options such as Hide/Show item in Browser, Hide/Show all of this type in Browser.   

 

 

 

 

There are three buttons on top of the window that allow user to use filter options in Browser. 

First two buttons toggle between show all or show filtered elements in Browsers tree.  

Third button is Reset filter to default (show all). 

5.3.2 Browser context menu 
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5.4 Document tab control 

Following schemes are known within SafePLC2: 

¶ Terminal Scheme 

¶ Wiring Scheme 

¶ Functional Scheme 

¶ Groups  

¶ Global Network 

¶ Local Network 

¶ SD Bus Groups 

 

Each scheme and sheet are represented by single tab within document tab control. 

Document tab control allows user to switch amongst scheme types and sheets. Schemes 

tabs are placed on top of panel and Sheet tabs are placed to the bottom of panel. Note that 

by default only Terminal, Wiring and Functional Scheme tabs are visible. Rest of types 

(Networks, Groups, SD Bus Groups) will be shown only in certain circumstances. Each sheet 

belongs to one device. In case Slave device is selected in Browser then only schemes and 

sheets belonging to this slave device are visible. In order to show sheets of another device 

user has to select desired device in Browser. 

 

 

Note:  

Keyboard command ñCrtl + Tabò toggle between schemes. 
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Sheet context menu shows: 

¶ Add New Sheet - adds new sheet to current scheme.  

¶ Move Backward - moves current sheet one position to the left. 

¶ Move Forward - moves current sheet one position to the right. 

¶ Delete - removes current sheet. This command is not available when there is only 
one sheet left. 

¶ Rename - renames current sheet. 

¶ Change permissions - shows permissions dialog. 
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5.4.1 Scheme types 

Each scheme and sheet is represented by single tab within Document tab control. 

5.4.1.1 Terminal Scheme 

The Terminal Scheme represents the simplified scheme with selected devices and 

peripherals of the PSC1-system. 

 

  

Terminal Scheme 

 
If function blocks are inserted into the terminal diagram, the elements will be automatically 

paired with device. In the case of several devices in Terminal Scheme, user must add 

peripherals to appropriate device. Otherwise the selection device dialog appears. 
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5.4.1.2 Wiring Scheme 

The Wiring Scheme describes the external port assignments in a PSC1-system to the 

chosen sensors and actuators. When creating a new project (Menu>New...) the scheme 

shows all available inputs and outputs, as well as further sensor interfaces (encoders, 

analogue sensors). 

Even though auto-arrange is enabled, in some instances it may happen, that the connections 

are unfavorably displayed. However, this does not affect the function! When moving the 

corresponding block, the connecting wiring will be redrawn and may appear more distinctly. 

 

  

Wiring Scheme 

Potentials 

¶ 24V - This wire represents permanently 24 voltage power. PSC1 module requires 
24VDC power supply. 

¶ GND - This wire represents permanently ground serves as a (reasonably) constant 
potential reference against which other potentials can be measured. 

¶ CrossCircuitCheckT0/T1 - Wiring with T0/T1 test pulses. 

Note: 

No logic elements must be defined in this view, the corresponding commands are accessible 

in the Functional Scheme. 
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5.4.1.3 Functional Scheme 

In the function block diagram linkages take place between input, monitoring, output and logic 

blocks.  

 

In this respect the output connectors on the input elements correspond with the input data of 

the function block diagram. In the same way the input connectors of the output elements 

must be viewed as output data of the function block diagram.  

 

In order to be able to create a clearly structured function block diagram, one can define so-

called terminals. These represent a named connection between input and output connectors 

of function blocks (see chapter Terminal). 

5.4.1.4 Group Scheme 

Group Scheme includes one group sheet for each group block from Functional Scheme. This 

scheme is available after creating group block in Functional Scheme. For more information 

about creating Groups see chapter: ñ10.3.5 Groupsñ.  

5.4.1.5 Global Network  

All networks are shown in this scheme. Master connections and also connections with 

slaves, Fieldbus and SD-Bus Groups are shown there. For more information see chapter: 

ò10. Networksò. 

5.4.1.6 Local Network  

In Local network type are the same elements shown as in Global Network without the Master 

to Master communication.  

5.4.1.7 SD-Bus Group  

By using a device which supports SD-Bus and activating that the SD-Bus Groups can be 

assigned to that device. A SD-Bus Group acting like an input element with two outputs (like 

light curtain element). It is possible to assign up to 31 groups for a SD-Bus supporting 

device. 
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5.5 Canvas 

 
 

 

Canvas represents the base drawing tool. Each sheet is represented by its Canvas.  

 

 

Useful tips: 

¶ User can pan the Canvas by pressing middle mouse button regardless Pan mode is 
enabled or not.  

¶ Zoom level can be changed by scrolling the mouse wheel while Ctrl key is pressed. 

¶ User can scroll Canvas vertically by scrolling mouse wheel. 

¶ User can scroll Canvas horizontally by scrolling mouse wheel while Shift key is 
pressed. 

¶ Each Canvas stores its own Zoom level. 
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Canvas context menu shows: 

¶ Select All selects all elements and connections within Canvas. 

¶ Paste pastes elements and connections from clipboard (if present). 

¶ Pan Tool toggles Pan Tool mode. 

¶ Insert Text inserts texts to current mouse pointer position on Canvas. 

5.6 Library Window 

 
 

 

Library window represents main tool for user to insert elements to document. Library window 

consists of collapsible folders. Each folder contains one or more elements. Folders and 

elements are filtered regarding to current scheme, current sheet and currently selected 

element in Browser or Canvas. There are two buttons on top of window that allow user to 

toggle between element size views. 
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In order to insert element to document user must drag element from Library window and drop 

it onto Canvas.  
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5.7 Property Grid 

 
 

 

Property Grid allows user to change property values of elements. Content of Property Grid is 

automatically refreshed and reflects currently selected element.  

 

By default, properties are grouped into categories. By clicking on Alphabetical button  

properties can be sorted alphabetically. To switch back user has to click on Categorized 

button .  

 

Search block  provides fast and easy tool to find desired properties. 
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When property value is set to its default then there is white icon next to property name. When 

value is set to value other than its default then icon becomes black. After clicking on this icon 

user can reset value to its default. 

 

 
 

 

Bottom bar of Property Grid shows additional information about currently selected properties.  

 

 
 

 

The Property Grid is where you can view and modify the properties of a selected object. The 

panel displays different types of editing fields, depending on the needs of a particular 

property. These Edit fields include Edit boxes, Drop-down lists, and links to custom editor 

dialog boxes. You can open Property Grid by pressing the Properties button in the Window 

tab of the Ribbon menu. 

 

 

Tip:  

The Comment field can be in more lines. User can switch to next line by pressing Enter on 

keyboard. 
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Property Grid contains:  

1. The name of the selected object. 

2. Toggle buttons for changing arrangement of the property list: 

o Categorized - Lists all properties and property values for the selected object 
by category. You can collapse a category to reduce the number of visible 
properties. Categories are listed alphabetically. 

o Alphabetical - Alphabetically sorts all properties for selected objects. 

3. The Search box for filtering the properties that are displayed by the text that is 
entered. 

4. The Edit field for the comment. 

5. The description of the selected property. 
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5.7.1 Advanced options menu 

The advanced options menu allows users to invoke property-specific commands. 

  

 

Advanced options menu allows to: 

¶ Reset value ï Allows user to reset the property to a default value. 

¶ Export property ï Allows user to export the property to any element, that is higher in 
hierarchy. 

¶ Delete Exported Property ï Removes exported property from the element. 

 

 

Export property dialog: 

 

 

 

Exported property on a master device  
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5.7.2 Property validation 

5.7.2.1 Input validation 

Input validation checks if an editor value is within a range specified by the property and if the 

value does not contain any illegal characters. If the value is invalid, a red rectangle is drawn 

around the editor. 

 

 

Value of the Number of Input Connectors property is out of range 
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5.7.2.2 Value validation 

Value validation checks if an editor value meets the constraints defined by other properties. If 

the value will become invalid, the background of the editor will turn red. 

 

 

Example of value validation. After changing value of Maximal Speed property to 5, Cutoff Threshold properties 

became invalid.  
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5.7.2.3 Adaptation function 

If a value does not meet constraints defined in the function, the function will update the value 

and display a message box with a description about why the value was invalid. 

 

 

Example of adaptation function. After changing the value of the Delay property to 5, the value was evaluated by 

adaptation function and was changed to 8. 

5.8 message Window 

 
 

 

Besides the output of status and error messages as well as the display of results from the 

examination of the Functional Scheme, the message Window also is a useful tool for 

checking function block data within their context.  
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Quick Jump 

By clicking on the colored BlockIDs (Block name) in the message Window one can navigate 

to given element so that Canvas scrolls to proper position to ensure element is visible.  

Search Panel 

Search Panel is available through keyboard shortcut Ctrl+F. Take into account that this 

shortcut works only when message Window is focused. Second way to show Search Panel is 

via context menu. 

 

 

 

 

Search Panel allows user to search through compiled code. To find next occurrence one has 

to click on Find next button  also available through F3 key. By clicking on Settings one 

can expand or collapse additional settings. By checking the checkboxes user can determine 

the search method. 
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Options in message Window 

¶ Output: 

o Application ï show other application errors 

o Compilation ï show compilation output. In the case compilation failed, window 
shows failure error and information.  

o Device interface ï show process information (compilation, communication 
etc.) 

¶ Save to file button ï Save output as *.txt file. 

¶ Clear all button - deletes whole text.  

¶ Auto scroll to bottom toggle button - Scroll output text to bottom after compilation 

Context menu 

¶ Search Panel - toggles search panel visibility. 

¶ Copy - currently selected text into clipboard, making the text available for pasting. 

¶ Select all - selects whole text. 

¶ Safe to file - save output as *.txt file. 

¶ Clear all - deletes whole text. 
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5.9 Global Search 

 
 

 

Global Search is a powerful search tool. Text entered into the Search box will be searched 

based on settings. To find all occurrences of given text one has to click on ñFind Allñ button  

or press Enter key. 

Search Settings 

By default, the search settings section is collapsed, and one has to click on Settings 

expander  

 

. 
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Besides well-known settings such as ñMatch caseò or ñMatch whole wordò, ñGlobal Searchò 

also provides user to search by Name or by Comment. In addition, one can determine from 

which schemes results should be displayed. 

Quick Jump 

By clicking on Block name user gets immediately navigated to block. 

 

Tip: 

In the context menu (right click) of the individual elements you will find the entry Global 

Search. This transfers the name of the element directly into the search window and executes 

the search. 

 

Note: 

For terminals, the numbering is resolved so that these elements, which are usually used 

several times, can be found very easily. 
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5.10 Print 

 

Print group 

Print allows to print created scheme on paper. It is possible to select printer and set printer 

properties. You can set how many copies should be printed and set range of pages which 

should be printed. 

Page Setup group 

There it is possible to set paper size, orientation (Landscape, Portrait), paper margins (Left, 

Right, Top, Bottom) and it is possible by using Print Grid toggle button turn off and on grid on 

the paper. 

Zoom menu group 

¶ Zoom In ï Zoom in content in preview window (+10%).  

¶ Zoom Out ï Zoom out content in preview window (-10%). 

¶ Actual Size ï Zoom content to 100% size. 

¶ Page Width ï Shows page full width.  

¶ Whole page ï Shows whole page in preview window.  

¶ Two pages ï shows two pages at the same time. 

Scheme selection menu group 
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¶ Terminal Scheme toggle button ï sets whether the Terminal Scheme will be printed 
or not. 

¶ Wiring Scheme ï sets whether the Wiring Scheme will be printed or not. 

¶ Functional Scheme ï sets whether the Functional Scheme will be printed or not. 

Print preview 

¶ Close Print Preview ï close window for print preview.  

To print scheme from document: 

1. Click on ñPrintò button via ñHomeò group tab (or click on Print on the Quick Access 
Toolbar or use keyboard combination Ctrl+P). 

2. Check the printing preview for Terminal Wiring and/or Functional Schemes before 
printing.  

3. Select the printer from list with ready status.  

4. Set the number of copies and pages. 

5. Set page setup properties such as paper size, orientation, margins and you can 
switch on or off ñPrint Gridò. For Advanced printer properties click on ñPrinter 
propertiesò. 

6. Click on ñPrintò button . When you want to edit scheme or continue work click on 

ñClose Print Previewò . 

 

In ñZoomò group it is possible to set Zoom for print preview. 
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5.11 Settings 

Settings window allows user to change application settings. To switch the category, click on 

desired tab on the left of the program. 

5.11.1 General:  

 
 

 

Allow language selection, theme and check on or off possibility to save compilation output to 

log file and save configuration to binary files, ñHighlight invalid elements and setting Auto-

Recovery function. 

 

5.11.1.1 Auto-Recovery function 

SafePLC2 has a built-in Auto-Recovery function. This feature saves document process of 

opened file at a user-definable fixed interval (1 to 60 minutes). The files can be recovered if 

program closes unexpectedly, for example, during a power failure or unexpected crashing. 

This SafePLC2 function saves the document process in the temporary file directory which 

path is in User Paths tab. Restarting SafePLC2 after crashing allow user to select Auto-

Recovery files, delete these files or click skip to pass the selection to the next start of 

SafePLC2. However, this does not save project data when SafePLC2 closes normally. 
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Auto-Recovery options are: 

¶ Open file ï This will allow to continue process with selected recovery file. Other 
saved recovery files remain to next restarting SafePLC2. 

¶ Delete file ï Delete recovery file and program continue with blank document.  If only 
one recovery file is available, next selection is not necessary. 

¶ Skip ï Skips the recovery selection and continue program with blank document. 
Recovery selection keeps files to next restart SafePLC2 

5.11.2 User Paths: 

 
 

 

Allow the definition of the paths where ñGroupsò and the ñAuto-Recoveryò data is stored.  
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5.11.3 Library: 

 

Library options 

¶ Default document type: Allow to define whether the project is stored with or without 
library 

¶ New document library path: Allow to set the path to the Library *.splib file.  

¶ New document device group: Allow device group selection. 

5.11.3.1 Changing device group 

After changing the device group, you have to confirm the following 

 

 

 

Changing the device group while creating a scheme is possible. After changing, above 

shown attention window appears. If user wants to keep created scheme in current document, 

select ñYesò. Otherwise change will only take effect in a new document.  
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After changing in a current scheme, the device must be replaced. A dialog shows all 

available devices:  

 

 

Selecting device for replacement after device group change 
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5.11.4  Software Update 

 

 
 

If the function Checking for updates on restart is activated, SafePLC2 checks whether a new 

version is available in the Schmersal online catalogue (products.schmersal.com). The result 

is then displayed in the program bar as shown. A click on this symbol or by means of the link 

SafePLC2 Download, the corresponding page in the online catalogue is opened directly. 

https://products.schmersal.com/de_DE/product/59/psc1-a-91-safeplc2
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5.12 About the Program 

 
 

The About SafePLC2 window displays information about the Windows system, application 

version and compilation information.  

 

Release Notes displays the changes compared to the previous version. 

5.13 Change User 

ñChange Userò window allows user to log in or log off:  

 
 

 Username Default-password 

Administrator schmersal schmersal 

Standard guest-user 123 
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5.14 User Service Setting 

Via this dialog it is possible to manage users (create new users, change password for 

existing users and remove users). 

 

 
 

 

First column is used to create new user, second column to change password for existing 

user and third for remove user. To look for defined users click on ĂShow usersñ.  

 

 
 

 

Note   

The update of the changes of user database only take place after restarting the application. 
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5.15 User Rights Dialog 

The User Rights Dialog allows an administrator to change 

user permissions for every object in a scheme.  

 

 

The application implements three specific permissions that apply to each object: 

 

1. The Read permission grants the ability to read the properties of an object. 

2. The Write permission grants the ability to modify the properties of an object. 

3. The Link permission grants the ability to link an object with another objects. 

 

The dialog is accessible only to administrators. The dialog can be opened by pressing the 

User Rights button on the Home tab. The dialog consists of Users and Groups tabs. 

5.15.1 Users Tab 

On the ñUsersò tab an administrator is able to modify permissions for every other user: 

 

     

 

¶ List of users along with the name of the user group to which they belong (e.g. 
Administrator). Each user employs a default set of permissions, unless overridden, 
which he inherits from the user group  

¶ The list of elements along with the permissions of the currently selected user. 

 

Note:  

User can change permission for every block or group independently by right mouse button 

and selecting change permission option. 
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5.15.2 Groups Tab 

 

 
 

The ñGroupsò tab allows an administrator to change the default permissions of individual user 

groups. 
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6 Creating a program 

The program SafePLC2 is a graphically oriented software for creating a PLC-based 

monitoring program for the PSC1 module. The procedure described hereafter has been 

found most effective for the programming of the PSC1 devices, whereby it is not strictly 

prescribed.  

 

General note: 

The program requires write and read rights of the user logged in to the PC that is used for 

programming. Missing access rights can lead to side effects in Functional Scheme 

debugging or cause problems when saving logic diagrams to directories with limited rights. 

 

6.1 General Workflow 

Drag an icon in the library or a menu option and Drop it to the Canvas to insert in selected 

scheme. If it is possible the item will automatically add a block in Canvas. The proposed 

process steps correspond with the considerations, which should be executed when planning 

a safety related monitoring of a drive axis. 

Drag & Drop 

 
 

 

To add a block or device simply use ñDrag & Dropò.  

The basic sequence involved in drag and drop is: 

¶ Move the pointer to the object 

¶ Press, and hold down, the button on the mouse or other pointing device, to "grab" the 
object. The ñEscò-key cancels this mode. 

¶ "Drag" the object to the desired location by moving the pointer to this one 

¶ "Drop" the object by releasing the button  
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Please proceed as follows to create an application: 

1. Selection of the device type to be programmed 

Once SafePLC2 has been started, or if a new logic plan is to be created, the blank Canvas 

will appear. All available devices are in library. Clicking on appropriate module the 

description window shows the module preview and data such as: programming interface, 

safe monitoring or number of sensor interfaces, digital I/Oôs, outputs, inputs etc. The desired 

module can be added via Drag &Drop.  

 

 

Device preview description 

 

 

The system device must be selected first to continue procedure.  
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Adding slave device 

Once the master device is added to Terminal Scheme, the secondary device must be a slave 

device. Otherwise the master device will be replaced. But the program will show a replace 

alert message. 

 

 

 
 
Note:  

Due to the associated resources and their management in the programming environment 

changing the equipment type at later date is not recommended. 

 
The following device Property Grid can be used to assign a name and to choose the 

parameters e.g. ñCycle Timeò, etc. 

 

The setting of ñCycle Timeò is only changeable for the PSC1-C-100 to 16ms, 24ms and 

32ms. 

 

 

Device Property Grid 
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2. Determination of peripheries in Terminal Scheme 

The Terminal Scheme represents the simplified scheme with selected devices, encoders, 

inputs and outputs of the PSC1-system. The required modules are automatically linked after 

inserting. 

The following procedure is recommended: 

¶ Select appropriate peripheral types in Browser tree.  

¶ Choose module from library.  

¶ For modules with speed and position monitoring the definitions of encoders used and 
their parameters are required. 

 
Note:  

A red icon indicates that it is not used in Functional Scheme. 

 

 

ñConfirm buttonò with missing parametrization (red) 

 

 

For a module with analog processing (only on request) the used interfaces must be 

parameterized.  
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Selection of input and peripheral modules (Confirm Button, Door Control, Emergency Stop, 

Light Curtain, etc.) via the library "Input elements": 

 

  

 

 

In the same way add required output modules (Semiconductor, Relay, etc.) 

 

Note: 

The Wiring Scheme represents the connections to sensors and actuators of the PSC1 

system with displayed connectors. After choosing the required peripherals, these are 

subsequently linked with each other. 

 

 

.  
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3. Definition of peripherals in the Functional Scheme 

The Functional Scheme shows the logic modules and their internal linkage. 

Peripherals that has not yet been inserted into Functional Scheme are marked with a green 

arrow indicating that they can be dragged and dropped to Functional Scheme. 

 

 

Inserting the Input block 

 

Big markups indicate that this element isnôt used in Functional Scheme, small markups 

indicate that the element isnôt yet connected. 
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4. Definition of monitoring functions and logic modules in the Functional 
Scheme 

The Functional Scheme shows the logic modules and their internal linkage. 

Programming of the Functional Scheme by using:  

¶ Logical and processing elements. 

¶ Timers, flip-flops (trigger elements) and terminal blocks. 

¶ Monitoring modules for drive monitoring (this is only possible, if the associated 
sensors had been defined).  

 
After choosing the required modules, these can be subsequently linked with each other. 

 

 
 

 

For this purpose, drag the mouse pointer across a "start connectorò. First press the left 

mouse button in start connector, and then by second clicking connect a "target connector" 

For more info see chapter ĂWiringñ. 

 

 

Info display  
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5. Compilation of monitoring program  

After completion of the programming process the Functional Scheme is compiled and 

transformed into a machine-readable format. 

This process consists of: 

¶ Examination for open connectors in the logic diagram  

¶ Examination of boundary conditions for the monitoring functions 

¶ Examination of the correct distribution of pulses for cross-wire detection 

¶ Generation of a transferable OP programming code for the PSC1 module 

 
 
 

6. Program transfer to PSC1 by clicking on Device Interface  

After opening Device Interface dialog window, the program automatically compiles the 

program. 

Process of transferring program consist of: 

¶ Setting the COM output 

¶ Transfer of the machine program  

¶ Transfer the network configuration whenever a network is used 

¶ Testing the program on the PSC1 module 

¶ Preparation of the configuration report and validation of the configuration  

¶ Lock the logic plan after approval  
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6.2 Adding Input elements 

The input elements create the digital connection between one or several connected sensors 

and/or further lower-level switching devices in the PSC1 System. Each input element, except 

the mode selector switch, provides one logic output signal "0" or "1" for further processing in 

the PLC. 

 

The input elements are automatically added and edited in the "Terminal Scheme" or "Wiring 

Scheme" view. In the "Terminal Scheme" the Input Blocks are inserted from Browser. 

 

The resource control of the function block elements for the PSC1-system manages the 

available elements, the number of which may be limited.  

 

If no further elements are available when programming the Terminal Scheme, blocks for 

adding the corresponding modules or function blocks are not available. The available blocks 

are shown in library. These resources can be released again by deleting the corresponding 

function blocks. To delete a block, select the block from Browser or Canvas and by right 

mouse button select Delete or press Del.  

6.3 Adding Output elements 

The output elements create the digital connection between one or several connected 

external switching circuits in the PSC1 System. Moreover, one can also specify how external 

switchgear is to be monitored. Each output element is triggered by a logic input signal "0" or 

"1" via the Functional Scheme. 

 

The output elements are added in the "Terminal Scheme" or "Wiring Scheme" view. Edit the 

Output elements in "Functional Scheme". In the "Terminal Scheme" the Output blocks are 

dragged and dropped from Browser. 

 
The automatic monitoring of resources of the function block elements for the PSC1-module 

has the effect, that only the available elements are enabled in the program. If there are no 

resources available for the monitoring program in the PSC1-module, the commands for 

inserting the corresponding components or function blocks will be disabled (library options is 

not available). This is e.g. the case when all digital outputs of the PSC1-module are 

occupied. These resources can be released again by deleting the corresponding function 

blocks. 
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6.4 The Logic Modules 

These modules form the basis for creating a program for the safety application. They enable 

the logic linkage of the input with monitoring functions and with the outputs. Inserting logic 

modules is only possible in the "Functional Scheme" view, otherwise the associated menu 

commands are disabled. This is the case when the resources for a module are already used 

up, e.g. after all timer modules have been inserted. 

 

For description of each Logic module see chapter ĂLogic functionsñ 

6.5 Wiring 

  
 

 

The assignments in the Functional Scheme are created by linking the input and output 

connectors of the functional modules. An output of a module may, if necessary, be multiply 

connected with inputs on other modules, whereby any input must only be assigned once. 

Apart from this, certain module groups cannot be interconnected for technical reasons. In 

case of an invalid connection the program will display a corresponding message.  

 

Only orthogonal control points can be generated, i.e. the connecting lines will always run 

horizontally or vertically. 

Connection set-up 

1. First press left mouse button to select a start connector. 

2. User can define rout by simply clicking the clear area to define breakpoints.  

3. Second click to select target connector. 

4. If Auto-arrange is enabled the connection and block will be automatically arranged.  

 

 
  

 

 

Note:  

Connections can only be selected with a mouse and deleted by Del button. 
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Tip:  

If all connections of a module are to be deleted, one should delete the associated function 

block. The connected connections will in this case be automatically deleted. 

 

The program routes a new connection in ñTerminal or Wiring Schemeò automatically. The 

program draws the connection by inserting additional control points (breakpoints) based on a 

bisecting algorithm.  

 

The graphics display can be varied, and the overall presentation optimized by simply moving 

the function blocks (if auto arrange is disabled). In complex diagrams it may happen that a 

connecting line will intersect with a function block. This behavior has no influence on the 

internal function of the linkage. 

 

 

Note:  

Not all scheme types create connection automatically. 

 

Support of drawing of user defined connecting lines is additionally available. These will 

remain existent, until the dislocation of an associated function block forces the recalculation 

of the control points (see arrange buttons). 

Add segment 

To adding segment in the connection line, press the right mouse button and select add 

segment. 

  

Add junction 

To add a junction, double-click on connection line or press the right mouse button and select 

Add segment. 

 

 

Note:  

If segments of a connection run in a line, they are automatically merged.   

Input of corner points 

Connecting lines always run horizontally and vertically. Corner points are inserted with every 
left-click. The program connects the entered points until the drawing command is terminated 
(abort with Escape).  
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Tip:  

Visual corrections to the logic diagram should only be made just before the logic diagram is 

blocked. Only then the layout is complete, and the blocks do not need to be displaced any 

more. 

6.5.1 Signal Trace  

For clarify wirings and connections user can use Signal Trace function for visualization signal 

route. For visualization press right mouse button on block and select Signal Trace from 

context menu. There is forward direction from Functional Output and backward from 

Functional Input. It is possible to use keyboard shortcut Alt+Left or Alt+Right on selected 

block.  

 

 
 

 

 

Visualized signal trace backward 
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Tip: 
 
Another way to track signals, e.g. to find the use of connection points in branched programs, 
is to use the Global Search (see also chapter 5.9 Global Search window). In the context 
menu (right click) of the individual elements you will find the entry Global Search. This 
transfers the name of the element directly into the search window and the search is 
executed. 
For connection points, the numbering is resolved so that these elements, which are usually 
used several times, can be followed very easily. 
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6.6 Using Groups 

Function groups combine several function modules into an encapsulated logic structure (see 

Ch. 12.3.9).   

 
 

This grouping gives the function block diagram a much clearer structure and, with the export 

/ import functionality, enables the creation of an own function library. 

6.7 Program Creation 

After the program has been finished, the compilation process can be started by invoking the 

compiler . The results are displayed in the message Window which is automatically 

switched on when compilation is created. After starting the compiler, the compilation process 

will run in the stages described below. The results are displayed in the message Window, 

which is automatically switched on when the compiler is started. 

 

1. Verifying for open connectors 

SafePLC2 makes sure that all connections between function blocks can be opened. 

Unconnected connectors are recognized as faults. 

 

 

2. Verifying for unreferenced "Terminal In" and ĂTerminal Outñ  

SafePLC2 makes sure that all terminal blocks inserted in the logic diagram are used. 

Unsolved references are recognized as faults. 

 

 

3. Verifying the value ranges of the monitoring functions  

Before creating the IL, SafePLC2 checks whether the parameters of the monitoring functions 

are inside the value ranges of the current encoder configuration. In case of a modification of 

the encoder settings with a monitoring functionality that had already been determined, an 

unnoticed area overflow may otherwise occur. 
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4. Creation of the instruction list (IL) 

The IL-code created on basis of the function blocks is output in the message Window, where 

it can also be verified, the code segments associated with the function blocks are identified 

by a corresponding subheading.  

 

5. Creating the OP code 

Generation of a machine-readable code for the PSC1-system, which is then transferred 

together with the parameter data. 

 

Generated OP Code commands count contains extra 3 initialization OP codes for compact 

devices. These initialization OP codes are automatically added at beginning. 

 

 

6. Message Window 

All results of the compilation process are reported in the message Window. Should faults be 

found, the message Window will automatically pop up. 

 

 

Tip:  

Use the ñQuick Jumpò feature to be able to jump directly to the associated block in the 

diagram by simply double-clicking on a displayed subheading in the message Window. This 

way one can easily identify the corresponding function block in case of fault messages. 

 

 

7. Program signature 

After a successful compiler run a total of three CRC-signatures is made. 

 

PSC1-C-10 PSC1-C-100 

¶ Device configuration CRC: 
Signature concerning program and 
parameter data 

¶ Parameter CRC: Signature 
concerning parameter data 

¶ Program CRC: Signature concerning 
the program 

 

¶ Configuration CRC: Signature 
concerning parameter data 

¶ Program CRC: Signature concerning 
the program 

 

  

  



SafePLC2 manual  

 

Programming manual SafePLC2 V2.8  Page 80 of 440 

Important: 

The CRCs displayed in the Property Grid are only informative and must not be used for the 

safety related documentation!  

For validation of all implemented safety function refer to the respective chapters of the 

installation manuals. 

 

 

6.8 Backup copy on MC-Card 

Most PSC1 master modules offer the possibility to load a security program stored on an SD 

card. This makes it easier to replace a defective module, for example. To do this, the 

necessary files must be provided in a special form on this SD card. Via the button Project to 

MC-Card 

 

 
 

the currently compiled version is written to a memory card in the PC.  

 

Note: 

It is possible to keep further documents belonging to the project on the memory card. 
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6.9 Transferring the Program on the Device 

This paragraph describes the data and program transfer to a basic PSC1 module. Via the 

device dialog button, 

 

 
  

the respective toolbar will appear. It contains connection and transfer tools for the 

communication with the device. Please refer to chapter 9 Device interface for further 

information. 

 

The button Connection Settings opens the Document Properties window with Document and 

device tab.  

 

 
 

The Document tab allows the user to add the developer name and notes. The device tab 

consists of Device Information and Connection settings. This window is available also via 

Document Properties switch in Window ribbon. 

 
  

 
 
The exact current transmission status and any errors that may occur are displayed in the 
"Message Window". 
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Note:  

The connection between the PC and the PSC1 system is usually established via a 

USB/RS485 interface. The correct driver must be installed without errors and set up during 

installation. In case of problems the driver can also be found in the directory of the SafePLC2 

programming environment for manual installation. (Directory ... \ RS485_USB_Driver ). 

 

 

Connection settings 

Connection settings 

¶ Timeout - the time in millisecond for communication timeout can be set.  

¶ RS-232 Cable - the COM interface used by the Windows driver must be set.  

¶ Ethernet - set the IP-Address of the respective device (refer fieldbus manual for 
details). The following requested password is the serial number of the device which 
can be found on the side plate. 

 

 

 

 

 

 

¶ Simulator ï see chapter 6.10 Offline simulation 
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Disconnecting on the PC-side 

At the latest after 5s the system will detect that the connection no longer exists and will also 

not be re-established automatically, if the connection is to be set up again. 

Disconnecting on the PSC1-side 

At the latest after 10s the system will detect that there is no connection. However, the 

connection will be automatically set up again if the physical connection is re-established. 

6.10 Offline simulation 

The simulator makes it possible to test the created logic even without a physical device and 

peripherals. 

 

As described in chapter 6.9 the simulator is selected in the connection settings. 

 

 
 

  
 

 

 

 

 

 

 

 

With this selection the Simulator button is activated, and a virtual device is displayed  

The diagnosis is carried out analogously to a real device. The procedure is described in the 

following chapter (6.11 Diagnostics). 

Ÿ  
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The window can be scaled and arranged as required. It always remains above the 

application and can therefore also overlap the SafeLC2 working area. 

 

1 2

3

4 5
 

 
1 The different input sources can be selected via the different tabs.  

 
Input All digital inputs  

Safe inputs Input data via safe fieldbus connection 

Non-Safe inputs Input dta via unsafe fieldbus protocol 

Axis Sensor-data of connected encoder devices 
 

Active elements are shown in green, otherwise marked yellow 

 

2 Here the state of the devices outputs is displayed.  

Active elements are shown in green, otherwise marked yellow 

 

3 Via the following buttons the display of the digital input signals can be changed 

 

 

The layout matches the module assignment. 

 

The inputs are displayed in alphabetical order 

 

 

4 Changing the font size 

 

5 This button allows for resetting alarms like e.g. exceeded thresholds of safe drive monitoring 

functions 
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6.11 Diagnostics  

After activating the Device Interface there is available Diagnostics button tool. When 

clicking on the Diagnostics button the Diagnostics window will appear. Diagnostic functions 

cannot be running simultaneously with Scope function window. 

 

 

Note:  

A correct diagnose requires the adjustment of data between Functional Scheme and 

equipment configuration. A missing logic diagram or a discrepancy between the available 

logic scheme and the equipment configuration only permits a limited diagnose. The 

functionality "Diagnose function modules" is in this case not available. 

 

 

Diagnostics window consist of following sheets: 

Process Image  

Display of the states of all addresses of the input and output image in the PSC1 module.  
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System Info  

System information about the PSC1-module. The CRC of the active configuration is 

displayed together with the status of an internal transfer counter. This counter is incremented 

during each transfer action to the PSC1 module and can be used as reference for the 

purpose of documentation. As follows: 

 

Parameters Description 

Overall ï CRC 
CRC signature concerning program and 

parameter data 

Configuration - CRC CRC signature concerning the parameters 

Program CRC  CRC concerning the program 

Transfer counter 

Status of an internal transfer counter This 

counter is incremented during each transfer 

action to the PSC1-system and can be used 

as reference for the purpose of 

documentation. 

Serial number Current serial number of the equipment 

Version number Firmware version number 

Alarm Muting  

Show active alarm muting functions. 

Encoder Position  

Shows the position values for encoder A and encoder B which have actually been transferred 

by the encoders.  User can mark the actual position via snapshot button. The program will 

show the distance parameter from the registered position. 

Encoder Interface  

Shows the voltage differential of the driver modules and the status of the input jumpers in the 

encoder interface. If one of the values for the voltage condition is 0, the encoder is defective 

or not connected. The value for the input jumper must be interpreted differently. 

 

In case of incremental encoders: 

0 := Jumper OK 

1 := Fault 

 

In case of SSI encoders: 

  0 := Listener operation 

  1 := SSI encoder operation 
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Function Block  

Enables selective monitoring of memory states of pre-selected function blocks. To select 

function blocks for diagnostics from Canvas use button Block diagnosis. This tab allows to 

see logic condition "0" or "1" in the Functional Scheme.  

SMMC Info 

Shows information about SMMC communication. 

SDDC Info 

Shows information about SDDC communication. 

Network Status Info 

Shows information about Network communication. 

6.11.1 Procedure for function block diagram diagnose 

The main condition to run diagnostics is that program is Started i.e. Start button in 

Connection toolbar is gray shaded.  

6.11.1.1 Diagnostics in Canvas 

Diagnostics in Canvas works only when user select in Diagnostics window Function Block 

Tab. After selecting Functional Block Tab diagnostics start automatically.  

 

 

Running diagnostics in Canvas 
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When running a Canvas diagnose, the current input and output states are displayed in 

scheme according to their logic condition "0" (red color line) or "1" (yellow color line). The 

logic condition is also showed in Canvas next to Connector ID. 

 

If the ñTabò of the Diagnostics window is changed from ñFunctional Blockò to another 

diagnose mode i.e. another Tab (e.g. ñEncoder Positionò), the diagnostics information 

disappears from Canvas.  

6.11.1.2 Diagnostics in Function Block Tab 

It is possible to run diagnostics for selected blocks. 

Selecting the data to be displayed 

If one has changed to the Functional Block Tab it is possible to select function blocks, the 

status of which is to be monitored. Functions blocks can be selected in Canvas and after 

selection press "Block diagnosis"  button. By pressing this button, the blocks are taken 

over into the monitoring list.  

 

 

Selected blocks in Canvas 
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In monitoring list, there appear Symbol Address, Logic Value and Description for each added 

block. When running a Functional Block diagnosis, the current input and output states of the 

function blocks are displayed according to their logic condition "0" or "1" on the selected 

block. 

 

 
 
 
To remove block from monitoring list it is possible by marking block and pressing ĂDelñ 

button. 

 

Double-clicking on a list entry shows the associated Function block in scheme.  

 

 

Note:  

The symbol addresses shown in the list are also used in the compilation and in the validation 

report. 

 

 

Tip:  

The "Select all" command from the context menu (right mouse button) can be used to select 

all data from the Functional Scheme. 

 

The selected data can only be diagnosed if the information in the Functional Scheme 

corresponds with the information in the actively connected PSC1-system.  
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Note:  

The implemented debugging function requires intensive data transfer between PSC1-system 

and SafePLC2. This results in a temporally delayed display of data. Quick status changes on 

module outputs may therefore not be detectable.  

 

ATTENTION: 

If the PSC1 module changes to a state of alarm, the process representation is no longer 

updated. Changing input levels no longer have any effect and will also no longer be shown in 

the diagnose. 

 
 

6.11.2 Hiding Tabs in Diagnostics 

 

To get a better overview using the Diagnostics the tabs can be customized via Diagnosis 

Settings in the Window tab. Per default all tabs are visible, but tabs can be hidden by un-

checking the respective box. Changes will only be valid by the next opening of the 

connection dialogue.  
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6.11.3 Log Book 

The Log Book can be accessed via the Connection Tab. 

 

 
 
Here go to diagnostics and then select the Log Book Tab 
 

 
 
 

Number Info Description 

10001 0 Download configuration 

10002 0 Configuration locked 

10003 0 Alarm-Reset 

10004 0 System switched from STOP to RUN 

10005 0 POR 

1 Module switched to run 

10006 0 System in STOP state 

10007 Slave No. SDDC Timeout 

10008 Slave No. SDDC CRC error 

table A 

 
The logbook function is possible for the following modules starting with the specified FW 
version 
 

PSC1-C-10x 05-00-00-17 
PSC1-C-100x 04-00-00-11 
PSC1-E-2x 04-00-00-6A 
PSC1-E-13x 04-00-00-6A 
PSC1-E-37 01-00-00-08 

 
References: 
Chapter 15.7: Alarm list 
Chapter 15.8: Fatal fault list  
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6.12 The Scope monitoring  

Parameterization of drive monitoring requires exact knowledge of process data from the point 

of view of the PSC1-system. Knowledge about the temporal course of speed, acceleration 

and position is of outmost importance. Only this enables the setting of correct threshold 

values and limiting parameters.  

 

Scope function is available in Device Interface dialog. Select the scope monitor function by 

activating the ĂScopeñ button. If diagnostics button is enabled clicking on Scope button is 

not possible. 

 

 

Device interface Scope view 

1. Overview scroll bar 

2. Main diagram window 

3. Signal output window 

 

All available graphics functions read the required process data ONLINE from the active basic 

PSC1-group through the communication interface for time-based representation. Up-to-date 

values are inserted at the right border of the Scope Monitor, moved further to the left during 

recording, until they finally disappear at the left border of the screen. Although these data 

have disappeared from the visible window, they are still maintained in a buffer memory and 

can still be moved back into the visible area by sliding the scroll bar beyond the main 

diagram window. 
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Overview scroll bar for main diagram 

Scheme  

The ñSchemeò function is used to select the current context for the desired visualization. 

Depending on the Ăschemeñ selection from the selection list, the context of the displayed 

graphs will change. These are assigned via the color specified in the legend.  

The following schemes are available: 

¶ Encoder data 

¶ Speed Encoder 

¶ Data SSX1 Block 

¶ Data SSX2 Block 

¶ Data SSX3 Block 

¶ Data SSX4 Block 

¶ SEL (Time Based) 

¶ SLS Filter 

¶ SCA Filter 

¶ Sensor Pass 

¶ Encoder Position 

¶ SLA 

¶ Analog filter (on request) 

¶ Analog Adder (on request) 

 

Depending on whether the scheme shows time or position dependent values, the X-axis is 

used to show the progressing Tick Time, or the measuring length configured in the encoder. 

The Y-values refer to the selected scheme. 

 

Changing the scheme during a progressing measurement is blocked. 

Device  

Selection of device. 

Axis 

Axis can be selected. When using several identical functions, these can be selected and 

displayed separately via this selection. The values of these measuring data are displayed for 

each relevant cursor position 
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Scaling diagram using Slide bars 

Scaling the displayed diagram function enables the adaptation of the Y-values 

in the individual graphs by Slide bar1/2: 

1. Slide bar1 - Change the Y-values visible area on diagram. 

2. Slide bar2 - Change the maximum displayed Y- value range of the diagram.  

Capture / Stop  

Start or stop recording. 

Hold  

Press the Hold button to stop displayed values in main diagram with data still maintained in a 

buffer memory. 

Reset  

Reset the diagram values and process data. 

 
 
Tip:  

If you double-click on the main chart, a pointer is inserted at this position. This displays the 

cursor in the value table to display additional readings.   

Hold on change  

If the switch "Hold on change" is set, recording will stop 2 seconds after an edge change of 

the specified output (see above). This function enables long-term recording and fault analysis 

with no operator present. 
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Save  

Once the Scope has stopped, there is a possibility to save the current recording in a file. The 

Scope data are written in a file as ASCII values. The individual values have XML - tags 

assigned, so that the recording can be used for the purpose of documentation of for the 

analysis associated with the encoder configuration. The data can also be viewed with the 

current Microsoft Explorer or with any other XML-viewer. 

Load  

With this control button one can load a measurement saved in a Scope XML-file into the 

Scope. The Scope dialog will in this case change to viewer mode. Due to the possible 

difference of the encoder configuration of the viewed measurement to the current program 

and the deviations in the scaling of position and speed values resulting from this, the ñStartò 

button and the scheme selection list are disabled, after data have been loaded for display. 

Measurements remain disabled, until the Scope is restarted. 

Import  

Import measurement from ScpXml files. 

Export  

Export the measurement of one selected output to ScpXml file.  

 

 

Selecting output for export 
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6.12.1 Procedure when measuring with the scope 

After the Scope dialog has been opened it is still in "Stop" mode, i.e. no cyclic process data 

are read-in from the PSC1-system. In order to be able to perform a measurement, you 

should proceed as described below.  

 
 
Note:  

All Internet or LAN based applications (e.g. mail program), which run in the background, 

should be closed before the measurement. 

6.12.2 Preparing the measurement 

Choose the desired measuring scheme: In case of a speed-oriented measurement the 

running tick time of the PSC1 module is displayed on the X-axis. It must be considered as a 

continuously incrementing counter for the system ticks of the PSC1 module. The 

measurement data for the graph are continuously updated and maintained in the buffer 

memory. The recording memory is approx. 15 minutes. 

 

The measuring process is automatically stopped when the buffer memory is full. The 

previous measurement is automatically saved under "ScopeTempData.ScpXml". 

 

With position-oriented measurement the configured measuring range of the set axis is 

displayed on the X-axis. 

 
 
Note:  

When changing the scheme, any recorded data from previous measurements will be lost. 

When changing the dialog size, the display data must be rescaled.  

6.12.3 "Start" measurement 

The control button "Capture" for starting measurement is only available in case of an active 

connection to the PSC1-system. After clicking on this control button, the data will be 

cyclically transferred to the buffer memory and displayed in the diagram from left to right. 

Active recording can be stopped with the "Stop" control button. 

6.12.4 "Stopping" a measurement and viewing data 

After completion of the measurement the data can be analyzed by moving the slide 

controllers accordingly. 
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6.12.5 Measuring schemes 

Encoder data: 

Functionality ¶ Recording of scaled position values of system A and 
system B over the course of time. 

¶ Recording of process values for speed and acceleration 
over the course of time. 

 

Note:  

After reciprocal comparison of the two channel values, the 

process value of the velocity is generated from one channel. 

Application ¶ Scaling of the encoder systems A and B in case of 
position monitoring. In case of a correctly scaled encoder 
system there should be no significant deviation between 
positions A and B, or the deviation should not exceed the 
ñpermissible deviationò set in the encoder dialog. 

¶ Analysis and course of encoder signal for diagnostic 
purposes (e.g. trouble shooting, etc.) 

¶ Acceleration and speed behavior of the drive. 

¶ Detection of thresholds. 

 

Output ¶ Acceleration in [rev/min/s]  in red 

¶ Position A in [rev]   in green 

¶ Position B in [rev]   in yellow 

¶ Speed in [rev/min]   in blue 

¶ Selectable output on PSC1  in grey 

¶ Two cursor values    positioned freely 

 

Note:  

The assigned colors can be optionally adapted. 

Speed Encoder 

Functionality ¶ Recording the current speed of system A and system B 
over the course of time. 

¶ Recording the difference of speed signals from system A 
and system B over the course of time. 
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 Note: 

After reciprocal comparison of the two channel values, the 

process value of the position is internally generated from one 

channel. 

 

Application 

 

¶ Scaling of the encoder systems A and B in case of speed 
monitoring. In case of a correctly scaled encoder system 
there should be no significant deviation between speeds 
A and B, or the deviation should not exceed the 
permissible ñspeed thresholdò set in the encoder dialog. 

¶ Analysis and course of encoder signal for diagnostic 
purposes (e.g. trouble shooting, etc.). 

 

Output ¶ Speed A in [rev/min]   in red 

¶ Speed B in [rev/min]   in green 

¶ Speed difference in [rev/min]  yellow 

¶ Selectable output on PSC1  in grey 

¶ Two cursor values    positioned freely 

 

Note:  

The assigned colors can be optionally adapted 

Data SSX1 ï SSX4 Block 

Functionality ¶ Recording of process data for speed and acceleration 
over the course of time. 

¶ Recording of upper and lower speed limits for the 
monitoring function over the course of time. 

 

Application ¶ The diagram shows the dynamic behavior of the drive via 
the visualization of speed and acceleration. 

¶ With the SSX not activated, the limiting speed remains 
zero. 

¶ When activating the SSX-function, the limiting speeds 
and the current speed are taken on and represented over 
the course of time.  

¶ If the drive with its current speed remains below the 
limiting speed, the system will not be shut down. 
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Output ¶ Acceleration in [rev/min/s]  in red 

¶ Lower limiting speed in [rev/min] in green 

¶ Upper limiting speed in [rev/min] in yellow 

¶ Current speed in [rev/min]  in blue 

¶ Selectable output on PSC1  in grey 

¶ Two cursor values    positioned freely 

 

Note:  

The assigned colors can be optionally adapted 

 

SEL (Time Based) 

Functionality ¶ Recording of process data for speed and acceleration 
over the position or the course of time. 

¶ Visualization of current position in form of the parallel 
moving cursor. 

¶ Visualization of the current stopping distance in form of a 
trailing pointer. 

 

Application ¶ The diagram shows the dynamic stopping distance value 
as minimum value for the braking distance. 

¶ Examination of the set parameter values in the SEL-
function, examination of the available reserve for shut-
down. 

 

Output ¶ Current position in [rev]  in red 

¶ Speed in [rev/min]   in green 

¶ Acceleration in [rev/min/s]  in yellow 

¶ Stop distance in [rev]   in blue 

¶ Selectable output on PSC1  in grey 

¶ Two cursor values    positioned freely 

 

Note:  

The assigned colors can be optionally adapted 
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SLS Filter 

Functionality ¶ Monitoring the maximum speed or rotational speed of a 
drive 

¶ Recording of process data for speed and over position or 
course of time. 

¶ Visualization of current position in form of the parallel 
moving cursor. 

¶ Visualization of the integrated measurands over speed as 
position value approximation 

 

Application ¶ The graph shows the current speed with reference to the 
set limiting speed. 

¶ Checking the shut-down when exceeding the limiting 
speed. 

¶ Display of the integrated speed 

¶ Control of functions, which work in dependence on the 
limiting speed 

 

Output ¶ Current speed in [rev/min]  in red 

¶ Limiting speed in [rev/min]  in green 

¶ Integral    in yellow 

¶ Status of function   in blue 

¶ Selectable output on PSC1  in grey 

¶ Two cursor values    positioned freely 

 

(The limit indicates the limiting speed) 

SCA Filter 

Functionality ¶ Monitoring a parameterizable position range with 
assigned minimum and maximum values and maximum 
rotary speed / speed 

¶ Recording of process data for speed and over position or 
course of time. 

¶ Visualization of current position in form of the parallel 
moving cursor. 

 

Application ¶ The graph shows the current speed with reference to the 
set limiting speed ï as well as the determined position by 
integrating the speed. 
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¶ Checking the shut-down when exceeding the limiting 
speed or when leaving the permitted range between 
minimum and maximum value 

¶ Control of functions, which work in dependence on the 
position range and a limiting speed 

 

Output ¶ Current speed in [rev/min]  in red 

¶ Limiting speed in [rev/min]  in green 

¶ Integral    in yellow 

¶ Status of function   in blue 

¶ Selectable output on PSC1  in grey 

¶ Two cursor values    positioned freely 
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7 Configuration Report 

SafePLC2 uses the validation function (Device Interface->Generate Report) to create a 

configuration report for the equipment configuration. This function is only available in case of 

an active connection to a PSC1 system. 

  

Write or edit information and description for generated report in Document 

Properties window:  

 

Device information fields for Configuration Report 

 

 

Each field has a lock function. 

 

 

ATTENTION: 

The printed file serves as model for the safety related examination! 

 

 

Note:   

The report can only be created after the logic diagram has been saved. 

 

The generated file (*.pdf`, *.xlsx) has the same name and is located in the same directory as 

the associated logic diagram. 
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Filling the report can be done in the following steps: 

Step: Editing the report header 

The following fields can be edited in the header: 

¶ End customer:  The name of customer 

¶ Labelling:   The project label 

¶ Configuration:  The configuration name 

¶ Comments:  Any comments which can be useful e.g. file name of logic 
diagram 

Step: Filling Acceptance 

¶ Inspector 1:  Inspectorôs name 

¶ Date:   Date of inspection 

¶ Sign:   Place for inspectorôs sign 

¶ Inspector 2:  Inspectorôs name 

¶ Date:   Date of inspection 

¶ Sign:   Place for inspectorôs sign 

Step: Filling Contact Details 

¶ Version:  Document version 

¶ Installation:  Installation place description 

¶ Customer:  Operator of equipment 

¶ Supplier:  Manufacturer of machine / equipment 

¶ Installer:  Information about commissioning of equipment 
For fields Installation, Customer, Supplier and Installer there can be filled also Phone number 

and Fax number. 

Step: Filling Description 

¶ Installer:  Person who installed devices 

¶ Labelling:  Identification of hardware 

¶ Location:  describes the exact location of the equipment 

¶ End customer: Operator of equipment 

¶ Configuration:  safety related equipment features to be monitored by the safety  
    module 

¶ Create Date:  Date when report was created 

¶ Functional  
characteristics:  describes the functionality or field of application of the 
equipment 

¶ Comments:  safety related equipment features 

¶ Hardware:  Code designation of equipment 
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Step: Individual check of each system component 

In this area there are check boxes, which should be checked if information given is correct. 

 
Visual inspection for mechanical damage and correct mounting. 

 

Component documentation is present. 

 

Visual inspection for deviation from installation guidelines. 

 

¶ Device type:  Write device type here e.g. PSC1-C-10, PSC1-C-100-MC, etc. 

¶ Serial number:  Serial-number of the safety module (sticker) 

¶ CRC Device Config: Signature concerning program and parameter data 

¶ CRC Parameter: Signature concerning parameter data  

¶ CRC Program: Signature concerning the program  

¶ Extension Devices: Description of extension devices 

¶ Transfer Counter:  This field can be also edited.  

¶ Number of axes: Number of all axes 

 
 
The CRCs can be checked in two ways. 
 
Via the diagnosis in the online mode via the tab 'Systeminfo' (see also chapter 6.11) or 
directly at the device. To do this, press the 'Function' button on the front panel with a pointed 
object for more than 3s. The controller must be in the 'Run' status (digit 4 on the 7-segment 
display). Then the CRCs are written in the format 
 
(P XXXXX -) C XXXXX - L XXXXX 
 
via the 7-segment display. If necessary, the CRCs are padded with leading zeros. After 
completion of the sequence, the 7-segment display changes back to run status display '4'. 
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Checking of the correct function can be done as follows: 

1. The correct program and parameter data must be loaded to be able to generate the 
validation report! 

2. The test engineer must once again validate all configured data in the printed report by 
confirming the programmed functions on the equipment / machine. 

3. All parameterized limiting values of the monitoring functions used must be checked 
for correctness. Attention must be paid to the response times mentioned in the 
installation manual 

 

A successfully executed validation should be completed by clicking on the control button 

"Lock validation". 

 

 

Note: 

If a new configuration is loaded to the PSC1-system, the system LED will, in case of fault-

free operation, subsequently light YELLOW. This signalizes a non-validated application! 

When actuating the control button "Lock validation" while actively connected with the module, 

the LED will subsequently flash GREEN. 
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8 Document Properties 

With the User Management the logic diagrams can be disabled against unintended or 

unauthorized modifications. Here one can disable or enable access to the function blocks in 

the current logic diagram. This means, that in a disabled logic diagram all menu options and 

toolbars for adding function blocks appear in light grey (= disabled). Moreover, parameters in 

function blocks, that had already been added, cannot be changed.  

 

Please note:  

A disabled logic diagram can no longer be compiled! However, access to the PSC1 module 

is still possible. 

 

 

This lock function is located in the Document 

Properties window and must be protected 

with a password of at least 5 characters. 

 

 

 

 

 

 

 

 

Note:  

The Document Properties window can be displayed at any time using the window manager. 

 

 
 
 
ü Unlocking is done in the same way 
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9 Device interface  

Device interface is Device dialog window. This window allows the extended communication 

dialog such as program transfer, Diagnosis and Scope monitoring with connected PSC1 

devices. If Device interface dialog is opened, program automatically start the compilation 

process.  

Icon tools for Device dialog: 

 

Icon tools in the Device Interface ï disconnected 

 

 

Icon tools ï connected 

Connect  

Starts the connection to the PSC1-system. 

Disconnect 

Cancels an active connection. 

Start  

Starts the sequencing program.  

Stop  

Stops the sequencing program  

Send configuration  

Transmits the configuration of the function block diagram to the PSC1-system. This is only 

possible in ñStopò mode.  

Lock configuration  

After each transfer of configuration data to a PSC1-system, the data is marked as ñnot 

validatedò. The basic group signalizes this by means of yellow flashing of the status RUN 

LED on the PSC1. The command ñDisable configurationò disables access to the 

configuration data in the basic block. This is indicated by a green flashing status LED. 
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Generate report  

Creates a PDF of the current PSC1 configuration for the connected device. The text file lists 

the parameters of the configured modules and the Instruction List (IL) program. The printout 

must be confirmed and released in accordance with the demanded regulations. 

Send Network Configuration 

Transmitting the network configuration to the PSC1 module. 

Online/Connection 

Transfer a configuration from a file or to a file for reading from the PSC1. This function is not 

available when the Diagnostic or Scope window is open. 

 

ü PSC1-C-10 

Send Configuration (binary) Transferring a compiled file to the PSC1. 

The file is created during compilation in the working 

directory of the SafePLC2 project, if the 

corresponding item is activated in the settings. 

Read Configuration (binary) A program image is read from the PSC1, which is 

then available in a binary format.  

Note: The file cannot be opened in SafePLC2. 

 

ü PSC1-C-100 

Send Configuration (binary) Transferring a compiled file to the PSC1. 

The file is created during compilation in the working 

directory of the SafePLC2 project, if the 

corresponding item is activated in the settings. 
Program (binary) 

Read Configuration (binary) A program image is read from the PSC1, which is 

then available in a binary format.  

Note: The file cannot be opened in SafePLC2. Program (binary) 

 

Diagnostics 

Open diagnostics window. See chapter ĂDiagnosticsñ 

Scope 

Opens the ĂScopeñ monitor dialog. This enables the representation of various process data. 
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Block diagnosis 

This button adds selected elements to Function block tab within Diagnostics window Device 

dialog. This button is enabled only when Device dialog is showed. 

Connection settings  

Open Document Properties window with connection settings. In order to be able to set up a 

connection with a PSC1-system, the transfer parameters must be set accordingly. 

Close  

Close Device Interface dialog. 
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Device interface status bar: 

 
 

 

1. Compilation indicator 

o Compiled ï compiled current file 

o Not compiled ï current file is not compiled 

2. Progress status  

o None ï gray shaded indicates no configuration sequence 

o Sending configuration ï transmitting the configuration of the logic diagram to 
the PSC1 module.  

o Reading configuration ï reads out the current PSC1 device configuration 

3. Connection status with indicator bar 

o Connected ï active connection to the COM interface of a PSC1 monitoring 
unit 

o Disconnected ï no active connection 

4. Program status  

o Idle ï program has completed all tasks in Control tab 

o Upload ï program is uploading to PSC1 system 

o DownloadBinary ï program is downloading Configuration from device 

o Diagnosis ï program uses diagnostic tools in Diagnosis tab. 

o Scope ï program monitoring the time dependent courses of speed, 
acceleration and position in Scope tab. 

5. Device status  

o Stop ï stops the transferred program 

o Run ï starts transferred program 

o Init ï device in initializing state 

o None ï no connected device (only disconnected status 

6. Alarm status: Only in case of alarm 

o Alarm ï Case of alarm with number of errors 

7. Connected COM port 

 

 

Note:  

Diagnostic function is described in chapter ĂDiagnosticsñ. For more information about Scope 

see chapter ĂThe Scope monitorñ. 
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10 Export dialog  

Export dialog function serve to export parameters and configurations. After pressing button 

there appear dialog window to set connection among PC and PSC1 unit. 

 

 
 

 

Note:  

Connection settings are described in chapter 0 
. 

 

After connection set a pressing button OK there appear the main window for parameters 

export ï Control Tab 

. 

 
There are following menus: File, Edit, View, Connection and Validation.  
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File menu commands: 

 

Save  

Save export parameters. 

Save As  

It sets the way how are data exported. They can be exported as separate files, or as a 

project container (PMT Package file). Project container can be protected by password.  

 

 

Exit  

Close Parameter Export window 
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Edit menu commands:  

Commands in this menu are designated for working in ĂParametersñ Tab.  

 
 

 

 

Undo (Selected)  

Returns the selected value to the default value. 

Undo (Global)  

Returns all changes in all parameters to the default values.  
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Change Value  

It allows to change selected value. The same action can be activated by double left button 

mouse click on value. 

Select All 

Selects all parameters in Parameters Tab for chosen element e.g. Encoder. 

Activate Selected  

Activates selected parameter (row) in Parameters Tab. 

Activate all  

Activates all parameters (rows) for selected element e.g. Encoder. 

Activate Global 

Deactivates all parameters (rows) for all used elements.  

Deactivate Selected 

Deactivates selected parameter (row) in Parameters Tab. 

Deactivate all 

Deactivates all parameters (rows) for selected element e.g. Encoder. 

Deactivate Global 

Activates all parameters (rows) for all used elements. 

Lock values 

Locks the selected value. A dialog box for setting a password is displayed for this purpose. 
The locked values cannot be used in another separate program (SafePMT) without this 
password. 
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Unlock values 

Unlocks values, which were locked before by command Lock. It does not ask password, 

because in this environment you are administrator who set password. 

View menu commands: 

 

Languages  

Changes language used for user interface and parameters names in Parameters Tab. 

(English/German). 

Version  

Shows information about Parameters export version. 

 

 

Always On Top 

Pins Export dialog window on top.  
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Connection menu commands: 

Appearance of this menu depends on whether PSC1 is connected or not.  

 

 

Appearance if PSC1 is disconnected. 

 

 

Appearance if PSC1 is connected and running. 

Settings  

Opens connection settings window. In order to be able to set up a connection with a PSC1-

system, the transfer parameters must be set accordingly. 

Connect  

Starts the connection to the PSC1-system. 

Disconnect 

Cancels an active connection.  

Run 

Starts the sequencing program. 

Stop 

Stops the sequencing program. 
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Validation menu commands: 

 

Generate Export 

This function joins two functions together - Generate export and Generate Export Report. 

Validate and Save  

Validates parameters and saves them. 

Generate Report 

Create a PDF or Excel file with the current PSC1 configuration for the connected device. The 

text file lists the parameters of the configured modules and the instruction list. The printout 

must be confirmed and released in accordance with the required guidelines.. 

The same functions can be activated via the appropriate check box: 
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Icon tools for Parameter Export dialog: 

  

Icon tools in the Device Interface ï in status connected 

 

 

 

Icon tools ï in status disconnected 

Connect  

Starts the connection to the PSC1-system. 

Disconnect   

Cancels an active connection. 

Run 

Starts the sequencing program. 

Stop 

Stops the sequencing program. 

Settings 

Opens connection settings window. In order to be able to set up a connection with a PSC1-

system, the transfer parameters must be set accordingly. 

Generate Export 

Generates export. 

Validate and Save 

Validates parameters and saves them. 

Generate report 

Create a PDF or Excel file with the current PSC1 configuration for the connected device. The 

text file lists the parameters of the configured modules and the instruction list. The printout 

must be confirmed and released in accordance with the required guidelines. 
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Control Tab: 

 

Send PRF (Position Reference Function) Table (on request) 

Transfers all data required when using the PRF-function, e.g. the position table. 

Send SMF (Safe Matrix Function) Matrix (on request) 

Transfers position data of the coordinate matrix.  

Safe PMT 

Separate parameterizing tool 
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Project Tab: 

In this tab it is possible to fill text fields and export this information together with exported 

parameters. It is also possible to lock these fields. Locked fields are after exporting and 

opening in another separate program impossible to edit. 

 

 

Parameters Tab: 

There it is possible to see all Parameter, their values and after activating parameters it is 

possible to change them. Working with parameters uses commands in menu Edit. 
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11 Networks  

Note: 

 

When using the PSC1 for the first time or changing any of the networks described below, the 

final network configuration must be transferred to the PSC1 separately from the actual 

configuration. 

For this purpose, the network configuration is transferred with the "Send Network 

Configuration" command. 

 

 

11.1 Safe Master-to-Master communication (SMMC) 

11.1.1 Description 

This is a network for safety-related master-to-master communication. It must comprise at 

least two masters and can have a maximum of four. A typical application would be a higher-

level emergency stop.  

 

 
 
Important: 
A maximum of 3 PSC1-C-10 modules can be used. Also, no PSC1-C-10 must be configured 
as 'Master Address' 3. An inadmissible configuration is prevented and/or recognized by 
SafePLC2.   
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11.1.2 Creating 

 

Add, like described in prior chapters, an additional master device, that supports Safety 

Master-to-Master Communication (SMMC), to your project. The following dialog is then 

displayed: 

 

 
 

Here choose óEnable Global Networkô. A Second master is then added, and a óGlobal 

Networkô tab appears. 

 

 
 

After creating an SMMC network, with at least two master devices, the dialog shown above 

does not appear when you add another master device, and it's then automatically added to 

the global network. 

 

If you want to replace a Master device, you have to drag a new device 

from the 'Library' and drop it exactly on the icon of the device to be 

replaced   

 

 

11.1.3 Deactivating 

Deactivation happens automatically when master devices are deleted and only one master is 

left. 
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11.1.4 Configuration 

11.1.4.1 Shared configuration 

If SMMC line in Global Network scheme is clicked,  

 

 
or SMMC in Browser window selected 

  

 
 

 

SMMC parameters are displaye din the properties window.  

 

 
 

Here SMMC Cycle time and Timeout could be set in ms. 

 
Note: 
 
The minimum cycle time depends on the longest cycle time of the master devices connected. 
 
Caution: 
 
Please observe that these settings affect the reaction time of the safety function!  

1 



SafePLC2 manual  

 

Programming manual SafePLC2 V2.8  Page 124 of 440 

11.1.4.2 Configuration of individual masters 

The following parameters can be found in the properties of each Master device: 

 

  

¶ SMMC Master Port  

Select the network port to be used for master-to-master communication. 

¶ SMMC Serial 

The serial number of the device is entered here. This number is printed on the type plate on 

the side of the unit.  

¶ SMMC Master Address  

This is a virtual address of the device in the SMMC network. It depends on the order of 

insertion, respectively the order in the browser window 

 

A device can be set as SMMC Master by using the 

right-click context menu. The device is then placed 

on the upper position in the Global Networking 

scheme, the other devices are moved and re-

addressed accordingly. 

 
 
 
 

Note: 
 
The devices in a master to master network have equal priority. The addressing is only 
used for overview and differentiation.  



SafePLC2 manual  

 

Programming manual SafePLC2 V2.8  Page 125 of 440 

11.1.5 Using SMMC communication 

11.1.5.1 SMMC Function Blocks 

 

To read or write the SMMC bits the function blocks SMMC output and SMMC input 

connectors are available  

 

Unique identifiers can be assigned to 

the individual elements of the output 

block via the respective properties. This 

simplifies the subsequent program 

creation and validation. 

 

 

 

 

 

 

The following program snippet shows the principle use of the function blocks 

 

 
 

Important 

 

When using the Input Port block, the respective device must be referenced! 

The selection is done via the property 'Device'. 

 

Note: 

 

¶ Each master can also read back its own information. 

¶ In the generated IL-code the used SMMC address (e.g. LD SMMC0.3) is always one 

higher than the respective SMMC output or input connector 
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11.1.6 Splitting a SMMC project 

 

In addition to managing the various applications of the individual SMMC participants in a 

common SafePLC2 project, there is also the option of dividing the respective safety 

applications of the individual masters into different SafePLC2 projects. This could always be 

useful when the individual projects become larger and more complex. The overall smaller 

project files also simplify handling and become more clearly arranged. 

 

The following pictures illustrate the procedure using an example with two master modules. 

 

 

First, the basic hardware structure, as described in 11.1.4, is created in each individual 

project. 

 

 
 
It is important that the serial numbers are correctly assigned to the respective master 

addresses. 
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For the devices, which then only serve as placeholders in the respective project, it is not 

necessary to reproduce their complete hardware structure (e.g. expansion modules, axes). 

Only the 'SMMC Output' function block must be inserted to have the needed information 

available. It is recommended that the corresponding signals are clearly and consistently 

named. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Next, the safety application is created for the respective master assembly in each individual 
project. The signals from the placeholder modules can there be used via the SMMC Input 
function block as described above. 
 
Finally, the application is transferred to the respective master module only. 
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11.2 SD-Bus 

11.2.1 Description 

The SD-Bus is a proprietary Serial Diagnostic Bus (in the following: SD-Bus). 

11.2.1.1 Physical perspective 

SD-Bus is a single-line bus system which is connected to a master device (universal 

communication board) or in future to a decentralized device (in the following: only master 

devices are mentioned). 

 

Because of this single-line character, SD-Bus compatible safety switching devices have an 

SD-Bus in- and output contact. The master device output contact is connected to the input of 

the first device, from the firstôs output to the input of the next device and so on. All these 

devices must always be electrically connected in series. 

 

From safety perspective each device has additionally 2 safety input and 2 safety output 

contacts. Groups of devices can be built. A group contains a number (minimum one) of 

devices which are connected in series within this group (from output to input contacts and so 

on). The safety output contacts of the first device of each group can be connected to two 

safety inputs of a master device or of extension modules. The 2 safety input contacts of the 

last device in each group are connected to 24V. 

11.2.1.2 SafePLC2 (logical) perspective 

SD-Bus allows transferring diagnostic information from the SD-Bus compatible safety 

switching devices to a higher-level process control system. In the other direction itôs possible 

to affect the behavior of the switching devices sending commands from this PLC.  

 

SD-Bus elements allow handling SD-Bus compatible safety switching devices inside 

SafePLC2. The graphical presentation within SafePLC2 is almost identical with the electrical 

installation. Therefore SD-Bus elements are divided into SD-Bus Group and SD-Bus Device 

elements.  

 

SD-Bus Group elements act similar as the other input elements (like a light curtain). In 

SafePLC2 schemes multiple SD-Bus Group elements can be connected to a master device 

or to extension modules.  

 

Because these Group elements are the counterparts of the above mentioned electrical 

groups they also contain a number (minimum one) of SD-Bus Device elements. 

  



SafePLC2 manual  

 

Programming manual SafePLC2 V2.8  Page 129 of 440 

These SD-Bus Device elements act as the counterparts of the real SD-Bus safety switching 

devices. Therefrom these elements are also connected in series within such a SD-Bus 

Group. The two outputs of the first SD-Bus Device element are the group outputs, the inputs 

of the last SD-Bus Device element are the group inputs which are connected to a logical 24V 

level (which means that this device generates their own test pulses like a light curtain or a 

sensor input element).  

11.2.2 Creating 

1. Insert SD-Bus Group is possible from library. If in scheme is inserted at least one SD-
Bus Group, it is possible to use Copy&Paste function to insert other SD-Bus Groups. 

2. By using a device which supports SD-Bus, SD-Bus Groups can be assigned to that 
device. A SD-Bus Group acting likes an input element with two outputs (like light 
curtain element). It is possible to assign up to 31 groups for a SD-Bus supporting 
device. 

3. SD-Bus for a device can be in more than one group and each of them represents an 
element in wiring scheme. Each group has 2 safe outputs, 24 Volt input and a 
diagnosis channel input (yellow color in scheme means that device is connected to 
SD-Bus Device connector). 

4. Each group can contain SD-Bus elements inside and a bus can contain up to 31 
elements. It means it is possible to have at minimum one group with 31 elements 
inside or maximum 31 groups with one element for each group. Each group can be 
configured like in the picture bellow. 
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Appearance 

In Global Network scheme the maximum of 3 icons are showed. If there are more than 3 SD-

Bus Groups, the connection line among second and the last icon is represented by dashed 

line. 

 

 
 

 

In Local Network scheme there are all SD-Bus Groups visible. 
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SD-Bus appearance in Terminal Scheme 

 

 
 

 

SD-Bus appearance in Wiring Scheme 
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Inserting SD-Bus elements to SD-Bus Group 

To insert SD-Bus elements to SD-Bus Group it is necessary to open SD-Bus Groups Tab in 

main window. After opening this tab, library shows SD-Bus elements which can be inserted 

to scheme by Drag&Drop function. If you select some SD-Bus elements, it is also possible to 

use Copy&Paste function. 

SD-Bus Group scheme 

 
 

 

If there is more than one SD-Bus Group at the bottom of window are Tabs, which allow to 

switch among individual SD-Bus Groups. After switching to desired SD-Bus Group scheme it 

is possible insert SD-Bus element to this group. 

 

SD-Bus elements are connected in one row from left to right. Address of SD-Bus element is 

given by order of element in row. By changing order of elements in row is also changed its 

address (from 1 to 31). Numbering of elements is going through groups i.e. if you have in first 

SD-Bus Group six elements, they will have addresses from 1 to 6 and in next group will have 

first element address 7, second 8 etc. Changing order of elements is possible by Drag&Drop 

function. If you will insert SD-Bus element between existing elements in scheme, all 

elements on right from place of inserting will be renumbered i.e. their addresses will be 

changed. If number of SD-Bus elements across the SD-Bus Groups for one master will reach 

number 31, the Library window become empty and there is no possibility to insert next SD-

Bus element. 
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11.2.3 Configuration 

To configure SD-Bus Group is possible in Property Grid. To see properties for SD-Bus Group 

is necessary to select SD-Bus Group in Browser or select it in Local Network scheme, 

Terminal Scheme or Wiring Scheme. The order of SD-Bus Groups it is possible to change in 

Local Network scheme, Terminal Scheme or Wiring Scheme by Drag&Drop function or in 

Browser window. Remember that, changing order of SD-Bus Groups will change also 

addresses of SD-Bus elements in these groups. 

 

  

11.2.4 Using SD-Bus 

SD-Bus Group can be inserted from Browser to Functional Scheme. Every SD-Bus Group 

will act as like as an input element in Functional Scheme and the output connector can be 

connected to safe logics inside Functional Scheme. Connection can be created by drawing 

connection line between output connector and desired element as it is showed on picture 

below, or by setting in Property Grid. 

 

 
  




































































































































































































































































































































































































































































































































































































































