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Leuze About this manual

1.1

1.2

1.3

1.4

About this manual
Please read this section carefully before you work with this software manual and the MSI 400 system.

Function of this document

There are three manuals for the MSI 400 system with clearly delineated areas of application as well as in-
stallation instructions and brief instructions for each module.

» This software manual describes the programming of the system in which modules from the MSI 400
device family are installed.

The software-supported configuration and parameterization of these devices is described in this man-
ual. In addition, the software manual contains a description of the important diagnostic functions for op-
eration and detailed information for identifying and eliminating errors. Use the software manual mainly
for configuring, commissioning and operating.

* The hardware manual describes all of the modules and their functions in detail. Use the hardware
manual mainly for designing devices.

* The gateway manual describes in-detail the MSI 400 gateways and their functions.

« Each module contains the installation instructions/brief instructions. These instructions provide in-
formation on the fundamental technical specifications of the modules and contain simple installation in-
structions. Use the installation instructions/brief instructions when installing the MSI 400 safety con-
troller.

This manual contains original operating instructions in accordance with the Machinery Directive.

Scope of validity and applicable documents

This software manual is valid for MSI.designer software version 2.0.x and higher and controller module MSI
4xx version D-01 and higher.

This manual contains original operating instructions in accordance with the Machinery Directive.

Tab. 1.1: Overview of the MSI 400 documentation

Document Title Article number
Software manual MSI.designer software 50134712
Hardware manual MSI 400 hardware 50134710
Gateway manual MSI 400 gateways 50134714
Operating instructions | MSI 400 50134613
Operating instructions | MSI-EM-1084-xx / MSI-EM-18-xx 50134614
Operating instructions | MSI-EM-I0O84NP-xx 50134615
Operating instructions | MSI-FB-CANOPEN 50134616
Operating instructions | MSI-FB-PROFIBUS 50134617
Operating instructions | MSI-FB-ETHERCAT 50134618
Target group

This software manual is intended for users of the MSI.designer software and developers and operators of
systems in which a MSI 400 module safety controller is integrated. It is also aimed at persons commission-
ing such a system for the first time or maintaining such a system.

These software operating instructions not only provide instructions for operating the machine or system
into which a MSI 400 safety controller is integrated. There are also instructions on how to operate the ma-
chine or system.

Function and setup of this software manual

This software manual guides technical personnel of the machine manufacturer or machine operator in the
software configuration, operation, and diagnostics of a MSI 400 system with the MSIl.designer software. It is
only valid together with the Hardware Manual.

The basic safety information can be found here:

Leuze electronic GmbH + Co. KG MSI.designer configuration software for MSI 400 7
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1.41

1.4.2

1.5

1.6

» Section: Safety [chapter 2]
» Please ensure that you read this information.

NOTICE

Also consult our website on the Internet at the following link:
www.leuze.com

There you will find the following files available for download:
% MSI.designer software
% Hardware and software manuals.
% EDS and GSD files

Recommendations for getting to know the software

We recommend the following procedure for users wishing to familiarize themselves for the first time with
the MSI.designer software:

» Please read the section titled The graphical user interface of the MSI.designer [chapter 5] in order to fa-
miliarize yourself with the layout of the software.

» Along with your first MSI.designer projects, follow the guidelines under Working with MSI.designer
[chapter 6].

Recommendations for experienced users

We recommend the following procedure for experienced users who have already worked with the MSI.de-
signer software:

* Please familiarize yourself with the current version of the software (Einleitung SW-Handbuch: Geltungs-
bereich und mitgeltende Dokumente).

» The table of contents lists all of the functions provided by the MSl.designer software. Please use the ta-
ble of contents to find information about the basic functions.

Symbols/icons and writing style/spelling standard used

These are notes that provide you with information regarding particularities of a device or a soft-
ware function.

Warning!

accidents and help prevent damage to devices and systems.

% Please read and follow the warnings carefully!
Failure to do so may negatively impact the safety functions and cause a hazardous state to
occur.

j A warning lets you know about specific or potential hazards. It is intended to protect you from

Menus and commands

The names of software menus, submenus, options, and commands, selection fields, and windows are writ-
ten in bold font. Example: Click on Edit in the File menu.

Copyright and right of modification

Copyright

This document is copyright-protected. The rights derived from this copyright are reserved for Leuze elec-
tronic. Reproduction of this document or parts of this document is only permissible within the limits of the
statutory provision of the Copyright Act. Any modification or abridgment of the document is prohibited with-
out the express written agreement of Leuze electronic.

Leuze electronic GmbH + Co. KG MSI.designer configuration software for MSI 400 8
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Allen-Bradley, CompactBlock Guard 1/0, CompactLogix, ControlFLASH, ControlLogix, DH+, FactoryTalk,
FLEX, GuardLogix, Kinetix, Logix5000, MicroLogix, PanelBuilder, PanelView, PhaseManager, PLC-2,
PLC-3, PLC-5, POINT I/O, POINT Guard I/0, Rockwell Automation, Rockwell Software, RSBizWare, RS-
Fieldbus, RSLinx, RSLogix 5000, RSNetWorx, RSView, SLC, SoftLogix, Stratix, Stratix 2000, Stratix 5700,
Stratix 6000, Stratix 8000, Stratix 8300, Studio 5000, Studio 5000 Logix Designer, SynchLink, and Ultra are
registered trademarks of Rockwell Automation, Inc.

ControlNet, DeviceNet, and EtherNet/IP are registered trademarks of ODVA, Inc.
TwinCAT is a registered trademark of Beckhoff Automation GmbH.
EtherCAT is a registered trademarks and a technology licensed by Beckhoff Automation GmbH.

Microsoft, Windows 10, Windows 11 and .NET Framework are registered trademarks of the Microsoft Cor-
poration.

Any other product or trade names listed in this manual are the trademarks or registered trademarks of the
respective owners.

Subject to change
Subject to technical changes for reasons of continued development.
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21

2.2

23

Safety
This section is intended to support your safety and the safety of the system users.
% Please read this section carefully before you work with a MSI 400 system.

Qualified persons
A MSI 400 system may only be installed, configured, commissioned, and serviced by qualified persons.
Quialified persons are those who

* have suitable technical training and

* have been trained by the machine operator in the operation and applicable safety guidelines and

* have access to the MSI 400 system manuals and have read them and duly noted their contents.

Proper use

The MSI.designer software is used to configure a safety controller comprising modules from the MSI 400
device family.

The MSI 400 system may only be operated by qualified persons and may only be used on a machine on
which the hardware and software have been installed and commissioned for the first time by a qualified
person in accordance with the software and hardware manual.

Any other use or any changes to the software or the devices — including within the scope
of installation — shall nullify any kind of warranty claim against Leuze electronic GmbH.

% Follow the safety instructions and implement the protective measures described in the soft-
ware and hardware manual!

>

% When implementing safety-relevant control logic, ensure that the regulations of national and
international standards are adhered to, particularly the control strategies and measures for
reducing risk that are prescribed for your application.

NOTICE

Please follow the standards and guidelines which apply in your country when installing and us-
ing a MSI 400 system.

&

NOTICE

The national and international legal regulations apply to the installation and use of the MSI 400
safety controller as well as for commissioning and repeated technical testing, particularly the fol-
lowing:

% Machinery Directive 2006/42/EC,

% EMC Directive 2014/30/EC,

& Work Equipment Directive 2009/104/EC and the supplementary directive 35/63/EC,
% Low-Voltage Directive 2014/35/EC, and

% The accident prevention regulations and safety rules.

&

NOTICE

The software and hardware manual must be made available to the operator of the machine on
which a MSI 400 system is being used. The machine operator must be trained by a qualified

person and required to read the manuals.

Overview safety and security mechanism

As the software for configuring and programming safety controllers, MSl.designer fulfills the pertinent re-
quirements for safety products (e.g. normative requirements of IEC 61508).

Leuze electronic GmbH + Co. KG MSI.designer configuration software for MSI 400 10
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Safety

Functional safety

In the area of functional safety (Safety aspect), the following mechanisms apply in MSl.designer:

Automatic review of the logic configuration for connection errors
Further information: Automatic logic check [chapter 6.3.4]

Warning in the event of test pulse deactivation
Additional information: Parameter options for sensors and actuators [chapter 6.3.1.2]

Blocking of functions if safety-relevant preconditions are not fulfilled
Example: Verification is not possible until there are no more connection errors

Default value ranges for configuration parameters

Automatic calculation of the required CPU cycle time for the entire project

(status bar on right)

This means that you always can see the effects that your logic programming are having on the CPU cy-
cle time.

Checksums (CRC) for central safety-relevant project components:
* CRC for the report
» CRC for user-defined logic components

Access security

With regard to security MSI.designer, also provides protection for project data in the following aspects:

User administration that you can use to scale the access options to project content systematically.
Important information in this context:

* When you start working with MSl.designer, define which user groups you want to set up with which
access rights.

* Change the default password for the previously set up user groups.
Further information: User administration [chapter 6.1.6]

Password protection for user-defined libraries.
You can precisely determine who can view or change the components you have developed yourself.

Encryption of project files

Project files cannot be read or evaluated without the MSI.designer software.

Those who do not have the appropriate user rights or password cannot open project files, even using
MSI.designer.

Password-protected connection to hardware modules in the MSI 400 device family
Further information: Connecting to the safety controller [chapter 6.7]

Leuze electronic GmbH + Co. KG MSI.designer configuration software for MSI 400 11
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3.1

Version, compatibility, and features

There are different module versions of the controller modules that enable different station capabilities. A
station capability could be the support of an extended module, a fieldbus protocol or a function library.

Tab. 3.1: Module and software versions required
Feature / Available with mod- | Available in module |MSl.designer
functionality ule version and variants

higher
Secure 1/0 D-01.xx All V1.0
(MSI-EM-I084 |, MSI-EM-18 )
Non-secure /O D-01.xx All V1.0
(MSI-EM-IO84NP)
EtherCAT D-01.xx All V1.0
(MSI-FB-ETHERCAT )
Modbus TCP D-01.xx MSI 430-x-x V1.0
PROFINET 10 D-01.xx MSI 430-x-x V1.0
EtherNet/IP D-01.xx MSI 430-x-x V1.0
Extended security functions E-01.xx All V2.2
Press functions G-02.xx MSI 410-x V2.3

MSI 420-x-x

H-02.xx MSI 430-x-x V2.5.3
MSI.designer (internal improve- H-02.xx MSI 4xx V2.5.3
ments)
Active display values H-02.xx MSI 420-x V2.5.3

MSI 430-x

Info

* You can find the module version on the type plate of the modules.
* You will find the MSl.designer version in the main menu [chapter 3.1].
» The latest software version is available in the Internet at the following address www.leuze.com.

* Newer modules are backwards-compatible, which means that each module can be replaced with a
module having a higher module version.

* You can find the date of manufacture for a device on the type plate in the S/N field in the format <Prod-
uct no.>yywwnnnnn (yy = year, ww = calendar week).

Version info

All changes in the current version of MSI.designer compared to previous versions can be viewed directly in
the software in the Version Information window.

Activate
Main menu | About | Version

Example
Version information of MSI.designer 2.0.1:

Leuze electronic GmbH + Co. KG MSI.designer configuration software for MSI 400 12
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. LED About MSl.designer
E Open >
Version 201
Date 10/25/2017 8:33:59 AM
E Save
Contact Leuze electronic GmbH
03
E Save as >
© 2014 - 2017
", Settings > License ...
@ About
What's New ...
I Update ...
Q it

Leuze electronic GmbH + Co. KG MSI.designer configuration software for MSI 400
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4.2

4.3

4.4

4.5

Installation and removal

System requirements
Recommended system configuration:
* Windows 10 or Windows 11
» 2.2 GHz processor
3 GB RAM
» 1280 x 800 pixels screen resolution

* 150 MB available hard drive space

The MSI.designer software is a .NET framework application. It requires .NET Framework version 4.8 or
higher (you can find information on the current .NET Framework versions and supported operating systems
on the Internet at http://www.microsoft.com/).

Microsoft .NET Framework version 4.8 or higher and any other required components can also be down-
loaded from http://www.microsoft.com/downloads/.

Installation

The installation files for MSl.designer can be found on the Internet at www.leuze.com. We also provide the
installation files on a USB stick in individual cases.

Use one of the following installation files, depending on the computer's operating system:

» 32-bit systems:
Setup_MSiI.designer_V1.0.0.x86.msi

* 64-bit systems:
Setup_MSI.designer_V1.0.0.x64.msi

Update
The latest version of MSl.designer software can be downloaded from our website: www.leuze.com
New software versions may contain new functions and support new modules of the MSI 400 device family.

If the software is being upgraded, the current version does not need to be uninstalled unless an earlier ver-
sion is being installed.

Uninstalling software
Use the control system's uninstall function to uninstall the software.

Troubleshooting and eliminating errors

Tab. 4.1: Errors and error rectification

Error/error message Cause Elimination

This setup requires .NET Frame- | Microsoft .NET Framework is not | Install suitable version of Micro-
work version 4.8 or higher. Please |installed on the PC. soft .NET Framework; contact
download the .Net installer from your system administrator if nec-
http://www.microsoft.com essary. .NET Framework is avail-

able for download on the Micro-
soft websites.

Note: Install .NET Framework
version 4.8 or higher.

This installer is intended for use The 64-bit installer was used on a | Use the installer for the 32-bit
on 64-bit operating systems. 32-bit computer. computer.

Please use the 32-bit installer

from the manufacturer.
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Error/error message Cause Elimination

This installer is intended for use The 32-bit installer was used on a | Use the installer for the 64-bit
on 32-bit operating systems. 64-bit computer. computer.

Please use the 64-bit installer
from the manufacturer.

Please remove the newer version | A newer version of the program Uninstalling the installed Software
before you install this one. has been installed on the com- version
puter.
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5 The graphical user interface of the MSl.designer

How is the graphical user interface of MSI.designer constructed? How does the new window layout support
you, and which commands and options are available to you?

This chapter offers you a concise overview.

5.1 Overview of window layout
The user interface of MSl.designer is made up of a total of seven areas or window types:

e Page1 X
&8 = |+ 0@

o o

.
-

e
= :

{71 ContactorisI 4100101}

©4ms B 13% ¥ 1300
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Tab. 5.1: Key

Range

Description

Menu bar
Settings and features across projects.
Details: Menu bar [chapter 5.2]

Tab bar
Switching between the views that you can call up via the tabs.

Command bar
Depends on the selected view: Available commands
Details: Views [chapter 5.3]

Work area

Depends on the currently selected view: Graphical representation and configu-
ration of the project content.

Details: Views [chapter 5.3]

Docking window

Window with configuration or navigation function, which you can arrange either
to the right and left of the work area.

Details: Docking window [chapter 5.4]

Status bar on left

User role with which the current user of MSl.designer is regis-

Anonym
tered.

Further information: Defining access rights (manage users)
[chapter 6.1.6]

Opens the Notifications window.

It contains a history with all important activities of the user after
the program start of MSl.designer.

1

TP | Temporary display of notifications

Status bar on right
Central status data about your target project:

@ 4 ms CPU cycle time resulting from your logic programming.

B 00% CPU usage as a percent

U 0/300 Number of function blocks used

Leuze electronic GmbH + Co. KG

MSI.designer configuration software for MSI 400

17



Leuze The graphical user interface of the MSl.designer

5.2 Menu bar

Regardless of which context you are working in: The menu bar of MSl.designer offers the following com-
mands and features:

Tab. 5.2: Reference

Element Description

v Main menu:
This menu contains the basic functions and basic settings across projects.

Setup in detail: Settings and functions across projects (main menu) [chapter

5.9]
= E This enables quick access to the following commands:
Open project and Save project
1 User menu:
Login This enables logon with user and password.

Further information: User administration [chapter 6.1.6]

Status display/text message

1 Configuration is not verified.

Displays status messages of the project currently open.

The following messages concerning the verification status and the connec-
tion status of the project are permanently displayed as soon as they occur:

» Configuration has errors:
There are 1 or more logic components in the logic structure that do not
have all their inputs connected (connection error).
Further information: Automatic logic check [chapter 6.3.4]

» Configuration is not verified:
There is no connection error in the configuration. However, the process
of verification was not yet completed successfully.
Further information: Verifying the configuration [chapter 6.9.3]

» Configuration is verified:
The process of verification has been successfully completed.

Verify
Starts the verification of your logic programming on the safety controller.

Further information: Verifying the configuration [chapter 6.9.3]

W Falsify
Fal;ﬁf Cancels a verification of the currently connected safety controller.

List connection name
| Test | 10.43.32.13

Shows a list of all safety controllers that are currently available or that you
have manually set up in the Edit menu.

Update

Fa |

il Updates the list of connection name.
Click on Update, if a controller connected to the PC via USB or Ethernet is
not displayed.

f Edit menu
Opens the dialog window in which you can manually add connections to
safety controllers (manual address allocation).

o Connect
Cc;:ect Creates a connection to the safety controller, which you have selected un-

der Connection name.

Further information: Connecting to the safety controller [chapter 6.7]

Leuze electronic GmbH + Co. KG MSI.designer configuration software for MSI 400 18



Leuze

The graphical user interface of the MSl.designer

Element Description
L_T_, Disconnect
Disconnect Only for an active connection to a safety controller: Disconnects the con-
nection to the safety controller.
—_——— Search
| »~ Search

This will initiate a search of the display names of all of the project compo-
nents according to the character string entered.

* The hit list will show all of the components whose display name con-
tains the character string.

 If you click on a hit, the Properties docking window shows the configu-
ration for the selected object.

Help

Help
Provides direct access to the support services of Leuze:

+ Context-sensitive help which opens in its own window (alternatively:
<F1> key).

* What’s New: Quick start with the most important changes compared to
the previous software version

¢ Open manual: HTML help with full content of the three manuals (soft-
ware, hardware and gateways)

» Call-up of an Internet page from which the manuals for MSI.designer
and MSI 400 (Hardware, Gateways) can be downloaded as PDF files.
Further information: Other relevant documentation [chapter 1.2]

» Support request in the form of an automatically generated e-mail
Further information: Function description [chapter 5.3.5]

53 Views

The views in MSl.designer provide access to the different levels of a MSl.designer project, for example, the
logic programming or the gateway configuration.

28 Logic

| 100% v ¥ © nomal v

A fo Logic

3 Y Filter view

Function blocks 39
B> W ogic

> Application

» [ Dual channel evaluation

» B Muting

Sebed oiboy ) simnns 1

SEwpien @ femeen &

—— Single channel closer.Ms! 4..)

~
Test | 10.43.32.13 a5
Olmiwens |4 Gk

| W Logicpages 4 Add

L CPU flag 0 } X CPUflag2

—_ " CPU flag 4

[ cPuflag 0 X cPUflag2 - (% crufiag

3
J
¢ Kk

\ [
T

a
a

» Each view provides you with an individually designed work area [A] and is equipped with its own set of

commands [B].

* The views are placed in the center of the MSI.designer- interface, in the so-called work area. You can
freely position the docking window [C] around the views.
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5.3.1

What you will read below

This section gives you a brief overview of the views. Which tasks do you handle in which view? And which
docking window do you need to perform the respective work steps?

"Logic" view
The Logic view in MSl.designer visualizes the logic programming of your project in the form of a graphical
interface.

In the Logic view, you can connect sensors, actuators and function blocks with one another and thus pro-
gram the complete functional logic with the assistance of the configurable parameters.

G Overview f}s Logic 7T Gateway 0 Tags E Report E E 4\~ Diagnostics

| 100% v § o M |IE m ‘ | B Logic pages = Add

E-Stop X

Fig. 5.2: Example for a logic configuration in the “Logic” view
If you require very extensive functional logic you can distribute the programming over several pages.

Required docking windows
When you are working in the Logic view you usually need the following docking windows:

Docking window Function
Library of the function blocks or inputs and out-

Logic

IﬁY:TK _ 1 puts, from which you program the control logic.
er view
B Further information: "Logic” docking window
Function bloc 39 [chapter 546]
» l&f Logic

> Application
» [&i Dual channel evaluation
¥ £ Muting
£ 4-Sensor muting (sequential)
& 4-Sensor muting (time-controlled)
£ 2-Sensor muting (time-controlled with directi...

i 2-Sensor muting (time-controlled)

User-defined function blocks 0
Inputs 10
QOutputs 0
Favorites 0
Jump label 0
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Docking window Function
Logic pages ™ Logic pazes - Page management for the Logic view
R
» Toggle between pages.
@ Antivalencel Ia Q
* Delete pages.
[&] Antivalence2 5 & | « Open and close pages.
[a] Equivalence [ & | + Addnew pages.
@ Discrepancy B ? Further information: "Logic pages” docking win-
dow [chapter 5.4.7]
@ Sensor errar Ia Eﬁ
Properties : Properties docking window
£¥ Properties v 0
» Configure properties of logic elements.
Tag name
e [ | * Renaming logic pages.
” » Enter the content for the logic page report.
nro
Further information: "Properties” docking win-
Type Emergency stop dow [chapter 5.4.2]
Index of function block 0
Name Emergency stop
Parameters
Synchronous time ms
Startup lock |_|
Mode | 1 - Equivalent ¥
1/Q configuration
Invert Input 1 ||
Invert Input 2 ||
Invert Release D
1 rt Synchronizati
T e error
Invert Sequence error D

Command bar and keyboard commands

In the Logic view, you have the following view-specific commands and features available:

Tab. 5.3: Reference
Element Function
- Only with a connection to the controller:
Stops the controller.
B Only with a connection to the controller:
p start

Starts a stopped controller.

Scales the display in the work area.

Keyboard command: Ctrl + <mouse wheel>

Activates/deactivates the drag mode in the work area.

Mouse operation:
Keep the mouse wheel pressed down and move the mouse in the
desired direction.

Leuze electronic GmbH + Co. KG
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Element Function

Opens the Overview tab in the Logic view alongside the tabs that
are already open.

Further information: Visualizing the logic programming [chapter
5.3.1.1]

Opens the Matrix tab in the Logic view alongside the tabs that are
already open.

Further information: Visualizing the logic programming [chapter
5.3.1.1]

Activates/deactivates the marking of inputs and outputs.

L O J

Activates/deactivates the grid points on the pages in the work area.

Makes the last action undone (undo).

Redoes the action that was recently undone (redo).

Copies the currently selected project component.
Keyboard command: Ctrl + C

Cuts the currently selected project component.
Keyboard command: Ctrl + X

Inserts a copied or cut project component into the currently open
page of the work area.

Keyboard command: Ctrl + V

Deletes the current selection in the work area.

B BREEDOEHEE B

Keyboard command: Del

If you have selected several elements:
Align the elements selected jointly on the plane of the Logic view.

Keyboard command: Alt + <up arrow key> or Alt + <down arrow
key>

Only with activated automatic module configuration:

£ station capabilities

Opens the dialog window for configuring the station capabilities.

Further information: Activating automatic module configuration
[chapter 6.1.2.2]

Opens the Explorer for logic pages.

B Logic pages
This has the same function as the Logic pages docking window.

Further information: "Logic pages” docking window [chapter 5.4.7]

_ Adds a new logic page.

== Add page

) ) Starts simulation mode.
&, Simulation . _ , , _ ,
Further information: Simulating logic programming [chapter 6.6]

Indicates whether there is a logic error (connection error).

" Mo logic errors

Further information: Automatic logic check [chapter 6.3.4]

Context menu for logic elements
The context menu for logic elements contains the following commands and functions (selection):
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LF Properties k
i Copy  Cirl+C
¥ Cut Ctrl+X

ﬁﬁ Delete  Del

HE —
mm Group Ctrl+G
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Tab. 5.4: Reference

Element Function

Properties Opens the Properties docking window for the selected logic element
directly in the context menu.

Grouping Groups together multiple function blocks selected in the work area to
produce one complex switching logic.

* You can only group function blocks.

» Grouped function blocks are shown as an abstract element
(black box) on the pages of the logic editor.
The content of the grouping can be seen in editable form on its
own page in the working area. From there, you can further edit
and configure the interconnection.

* You can save a grouping as a user-defined function block di-
rectly from this grouping page.

* You will find the command to cancel a grouping in the context
menu.

Keyboard command: Ctrl + G

Further information: Creating and managing user-defined function
blocks [chapter 6.3.5.2]

Cancel or undo | Cancels a grouping from two or more function blocks.
grouping

Context menu for logic pages

You can use the context menu for the logic pages to adapt the working area to your individual require-
ments. You can:

* Close individual or multiple tabs.

» Divide the working area into several windows using tab groups to display logic pages next to or above
one another.

E_ StD T A i 1 | LY F i 1 a |
‘ %: Close

Close All But This

Close All
Float
Dock as Tabbed Document

= New Horizontal Tab Group

_=|_=| Mew Wertical Tab Group

Example 1: You want to display two logic pages next to one another
% Open the two relevant logic pages in the working area.

Overview XA E-Stop

% Click the first tab with the right mouse button and select the New vertical tab group command.
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Emergency stop X E-Stop
c oo | Close
... ... | Close All But This
c ... Close Al
... ... .| Float

....... = New Horizontal Tab Group

R Bl Mew Vertical Tab Group

= The two logic pages are displayed next to one another in the working area.

Emergency stop X E-Stop
L (=~ Single channel closer.MS| 4...—
- [Coserasmn —

" [@ Anlet-Quitierung - [ Single channel closer.2541.6)

o - (= single channel closer.25A117
" [18F Emergency stop25AT12 —_

Example 2: You want to display the "Matrix" and "Overview" views next to one another
% Click the Display logic overview command in the command bar:

= The Overview view opens in another tab with the designation Logic overview.
% Select the Close all except this command in the context menu of the Logic overview tab.

Logic overview X E-Stop #

Close

o9
Close All But This h
ar 10

= The Logic overview tab is the only tab that remains open in the working area.
% Click the Display logic matrix command in the command bar:

= The Matrix view opens in an additional tab.
% Select the New vertical tab group command in the context menu of the Logic overview tab.
= You can view the Overview and Matrix views in parallel.

Logic overview X Matrix

ity QIS [é First logic cycle
[@ Logical 1
—== B50_no Haltepratze Glakon...
[@ Logical 0
—-L B50 nc Haltepratze Glasko... -—.

Visualizing inputs and outputs

You can differentiate between secure and non-secure IOs using the color scheme. The report also uses
these colors:

safe input safe output Standard input Standard output

o L
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safe input safe output Standard input Standard output

1 (High)

* 0 (Low): Offline, Not simulated, Simulated and inactive or Online and inactive state
* 1 (High): Online and active or Simulated and active state

Simulation mode

Once the logic programming is complete (error-free), you can test this via the simulation mode of MSl.de-
signer.

You can obtain additional information on this topic here: Simulating logic programming [chapter 6.6]

5.3.1.1 Visualizing the logic programming

In order to ensure an optimal overview in extensive projects, you can visualize the logic programming in
MSI.designer in three different ways.

The logic pages and all project components are displayed in the Logic view by default. On the logic pages,
you can place and configure the project components or combine them with one another.

@ Overview ﬁ's Logic E Report EEE Modules

es | B Logic pages = Add

You can use two other types of visualization in addition to the analytical visualization on the logic pages.
They open as additional tabs in the Logic view when you click the corresponding buttons:

Element Function

. Opens the Overview tab.
L0 J

E Opens the Matrix tab.

"Overview” tab

This tab shows all of the inputs and outputs, per page, that you use in logic programming. The logical links
(logic components and connections) are shown in abstract as a black box.
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Emergency stop

Inputs Outputs

26L Emergency stop, ESB....
. ResetMSI410[0113 D & Not-Halt ist OK

&) Lamp.MSI 410[01.Q3

¥, Verified (MSI 410[0])

Antivalenzl

Inputs Outputs
—L Single channel cpener....| ¥ cpu flag 0
—L Single channel cpener.... % CPUflag 1
—L Single channel cpener....| % CPU flag 2
= Dual channel closer.M... D % CPUflag 3
== Dual channel closer.M... { CPU flag 4
& CPU flag 5
&' CPU flag &
Fig. 5.3: "Overview" view
"Matrix” tab

This tab shows you a detailed view as to which inputs act on which outputs. This will help you in checking
whether your logic programming is complete.

piq Verified (MSI 410[0])
2®% Emergency stop, ESB.MSI 410[0].11/12
% ResetMSI410[0]13

...@ Lamp.MSI 410[0].Q3

=~ Single channel opener.M5I 410[0].14

= Single channel opener.M5I 410[0].I5

= Single channel opener.M5I 410[0].16

Dual channel closer.MSI 410[0].17/18
pual channel closer.mst 41009110 ||| IR

&3 CPU flag 0

3 CPU flag 1

CPU flag 2

CPU flag 3

&3 CPU flag 4

CPU flag 5

X3 CPUflag 6

Fig. 5.4: "Matrix" view

You can determine the relationship of inputs and outputs using the color marking of the matrix intersec-
tions:

Tab. 5.5: Color key

Marking Explanation
Green intersection Input (line) acts on output (column)
White intersection No logical relationship between input and output
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5.3.2 "Overview" view
The Overview view is a sort of organization center for your MSI.designer projects.
When you open an existing project

When you open an existing project, the Overview view offers a quick overview of the project type, e.g.
which modules are being used or how the logic programming is organized.

Overview X

E Sample Project

Description # Edit descriptions

Sample Application / Sample Client /

A Edit users A Edit log messages [ Edit report front page

Control 1 ‘E] Automatic module configuration & Station capabilities

ALk PiRISCA., WGSMeE. MARERMEE]  ReEReLE AR

7 IERE TE Ea || [Eeed

205 a1 2| |xn e s aa| W KR AL R

i i 2 ]
[ENFI T | CTS S N )

L

& Lo dsconkc

LOgiC @' Open all logic pages

E-Stop Antivalence Equivalence Discrepance Sensor error

& & & & &

When you create a new project

When you create a new project in MSl.designer, you can define the basic settings for the project using the
Overview view.

See here for more detailed information: Setting up a project [chapter 6.1]

Features and commands
In the Overview view, the following view-specific commands and features are available:

Tab. 5.6: Reference

Element Function

® Edit users Opens the user administration.

Only active if you have the corresponding user rights.
Details: User administration [chapter 6.1.6]

Opens an editor, via which you can define log messages for your MSl.de-
signer project.

Details: Defining log messages [chapter 6.1.5]

[ Edit log messages
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Element Function

Opens a dialog window, in which you can store descriptive information

# Edit descriptions about a project.
This information is also included on the front page of the project report.

Details: Storing project descriptions [chapter 6.1.3]

_ Opens a dialog window, in which you record data, which additionally ap-

B Edit report front page pears on the report front page as a project description.

Details: Storing company data for the report front page [chapter 6.1.4]

& Automatic module configuration Switches between both available module configuration modes:

 Button active:
Automatic module configuration is set.

« Button inactive:
Manual module configuration is set.

Details: Defining the mode for module configuration [chapter 6.1.2]

. _ Only active with automatic module configuration:
+= Station capabilities
Enables presets for central performance features of the controller, for

connectivity, for example, for network communication and for the desired
connection type of modules.

MSI.designer takes these presets into consideration in the choice of suit-
able modules.

@ Open all logic pages Switches to the Logic view and opens all logic pages.

5.3.3 "Gateway" view
You can find extensive information regarding the Gateway view here:
Gateway manual, Chapter "Configuration of gateways with MSl.designer"

5.3.4 "Tags" view

The Tags view contains a list of all project components. Here, you can configure the designation of the
project components on the MSl.designer interface.

E1 Project structure +n Tags X

Example Project
System name Tag name Type

v z Control 1

MSI-FB-CANOPEN[13].Direct-c | Data bit 4

"4 Gateway output

MSI-FE-CANOPEM[13].Direct-c | Data bit 7 Vg Gateway output

» E Msi420[0]

» 1 MSIEM-I8[1] MSI-FB-CANOPEM[13].Direct-c | Data bit 5 | Y Gateway output
1 MSI-EM-1084[2] MSI-FB-CANOPEN[13].Direct-c | Data bit 6 | " Gateway output
I MSI-EM-I8[3]
I

> MSI-FB-CANOPEN[13]

MSI-FB-CANOPEN[13].Direct-c | Direct-out 2
» I MSI-FB-PROFIBUS[14]

MSI-FB-CANOPEN[13].Direct-c | Data bit 0

"4 Gateway output

"4 Gateway output

MSI-FB-CANOPEN[13].Direct-c | Data bit 1

"4 Gateway output

MSI-FB-CANOPEN[13].Direct-c | Data bit 2

"4 Gateway output

MSI-FB-CANOPEN[13].Direct-c | Data bit 3

"4 Gateway output

MSI-FE-CANOPEM[13].Direct-c | Data bit 4 | Vg Gateway output

Fig. 5.5: Work area in the "Tags" view

Function
* Requirement
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To individually configure the names, you have to use the Tag element in the naming scheme. You de-
fine the naming scheme in the overall settings for the software: Configuration of display names [chapter

5.9.2]
- Effect

The effect your entries have on the designation of the project components depends on where you posi-
tion the Tag element in the naming scheme.

If you have a single-digit display name, a tag name will overwrite the entire display name. If you have a
multi-digit display name, a tag name will only overwrite the component of the display name that you
have explicitly defined as a tag name in the main menu (see Configuration of display names [chapter

5.9.2]).

Tab. 5.7: Examples

Example

Explanation

Names of pages

Pages have a single-digit display name.

As standard, it is constructed using the template "page + <number of
page>":

Page 1 | Page 1 |

If you overwrite the tag name, the new display name will correspond pre-
cisely to your input:

System name 4 | Tag name

Emergency stop{0]

Names of inputs

By default the display name of inputs consist of 3 digits together.

MSI 410[0].11,/12 | ]

When you assign a tag name, only the digit that is defined as a tag name
will change. Here is an example using the first digit:

M3I 410[01.11,12 MNH3

Command bar

In the Tags view, you have the following view-specific commands and features available:

Tab. 5.8: Reference of commands and features
Element Function
This enables the export or import of the display names defined here.
E E o .
Thus, you can also use your specifications in other projects.
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Element Function
] This reduces the display in the work area to the selected types of project
Y Filter components.

Types to display:

(| Project

[v| Controls

(v| MSI 400 Controller
[v| Modules

| Gateways

[+] I/O containers
| Inputs

(v| Outputs

| Logic pages

(v| Function blocks
[¥| Logic results

v Ports

'v| Gateway inputs
v| Gateway outputs
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5.3.5 "Report" view

The Report view contains full information regarding the currently loaded project and all of the settings, in-
cluding logic programming and wiring diagrams.

All information can be saved in standard file formats and printed. The scope of the report can be individu-
ally compiled depending on the selection.

&> Overview ~B& Logic Y Gateway 0 Tags E Report HHE Online status A\~ Diagnostics
BE L& |0 £ MM | 4p = T B & &
M Overview Report X
ke
= 1 Bill of material
E_ ¥ 2 Diagnostics 1171572017 12:31:26 PM Beispielprojekt
H 2.1 Oldest diagnostic messages . -
3 Configuration
e 2.2 Newest diagnostic messages
5 ¥3Configuration .
2 3.1 Software version
éj 31 Software version Program name Version Created on .NET Fri I P hi
% v32General information MSI designar 2010 10252017 v4.0.30319 xB6
t_l\ 3.2.1 Project description
i 32.2 Project notes 3.2 General information
2 Project Beispielprojekt
I Application name

@ 20 Customer
= e e File name Pressenbausteine.sdp
g
& v3Ms1400 Contrl Total testvalue of project fle 23 36 1475 9% 29 d6 67 cd B 1179 6c 34,8 5c 69 54 b6 3 74 3 ba 104 17
7
.
" 2 S Creation of report 11/15/2017 12:31:26 PM
8 3311 Generalinformatien [ Number of function blocks 1061300
A 33.1.2 Inputs ggﬂ cycle time gdmér.n/

usage 8%
@ 3.3.1.3 Outputs Configuration status Not verified
T
3 3.3.1.4 Power supply
H 2315 Wiring diagram 3.2.1 Project description

33.1.6 Test pulse parameter

3.2.2 Project notes
¥ 34 1/0 modules

User Dateitime Note
v34.123011] 5/412017 11:47:50 AM Erstellt
34.1.1 General information 3.2.3 Modules
34.1.2 Inputs Tag name Type Version Address
MSI 430-01 MSI 430-01 D-xx 0
3.41.3 Outputs MSI-FB-PROFIBUS MSI-FB-PROFIBUS 13
MSI-FB-CANOPEN MSI-FB-CANOPEN 14
3.4.1.4 Power supply 23A1 MSI-EM-1084-01 B-xx 1
24A1 MSI-EM-18-01 B-xx
3.4.1.5 Wiring diagram 25A1 MSI-EM-18-01 B-xx 3
26A1 MSI-EM-18-01 B-xx 4
3.4.1.6 Test pulse parameter 27A1 MSI-EM-18-01 B-xx 5
29A1 MSI-EM-1084-01 B-xx 6
342240102 28A1 MSI-EM-1084-01 Bxx 7
34.2.1 General information
3.2.4 User
3422 Inputs Rt Wi Omi O s O e O g, Rl s

Fig. 5.6: Example of the “Report” view

Design
On the right of the work area you can see the content of the report.
All of the content is automatically compiled from your project configuration.

* You are not able to manually change the detailed content of the report.
You can only determine which of the potential sections in the report will be generated.

* The front page of the report can be configured the most. In the Overview view you can store company
and project data, which is automatically included on the report front page.

Details: Storing project descriptions [chapter 6.1.3], Storing company data for the report front page
[chapter 6.1.4]

On the left, next to the report, you can see the breakdown of the report document. You can switch between
sections by clicking on the corresponding entry in the tree view.

Command bar
The command line provides the following commands and features:

Tab. 5.9: Save, Print and Display functions

Element Function

Saves the report as a PDF file.
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Element Function

Saves the report as an XML file.

Opens the report with the default program for PDF files on your computer.

Opens a dialog window that you can use to send the report to a printer.

™
e

Tab. 5.10: Configuration of the report

Element Function

Opens a dialog in which you can define which section the report should
contain.

Updates the structuring of the report after you have changed the chapter
structure.

o>

Tab. 5.11: Navigation and scaling

Elements Function

Enables navigation within the report:
* From page to page
» To the first page or to the last page of the report

This determines the size of the display in the work area.

Tab. 5.12: Support request

Elements Function
() Support request Generates an e-mail that is addressed directly to Support at Leuze.
Note
You can define what information is processed in the email. Possibilities
are:

* Pure text messages
* Current report from MSl.designer
* File of the project currently open

5.3.6 "Modules” view

The Modules view shows the current hardware configuration of your safety controller. All modules are dis-
played in a graphic illustration in the correct sequence. The sensors and actuators you selected are as-
signed to the outputs and inputs.

You can use the Modules view to ...
» view the current hardware configuration of a project in a graphic presentation,
 assign sensors and actuators to inputs and outputs during manual module configuration,
+ analyze the behavior of the modules when the controller is connected.

The content and functions of the Modules view are identical to those of the Modules docking window of
the same name.
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"Modules” view "Modules” docking window

[# & d & 45 |
=
“al 3
R 6. 1

Task bar in the "Modules" view
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Tab. 5.13: Key

Element Description

& Automatic module configuration Automatic module configuration

Deactivates or activates the automatic module configuration.

- . . Station capabilities
== Station capabilities ) ] i ) .
Only with automatic module configuration: Enables presets for connectivity,
for network communication and for desired terminal type of modules.

Add module

Opens the Add module dialog, with which you can insert several modules at
the same time.

u Delete
Deletes the currently selected module.

Note: A controller module can only be deleted when all other modules have
been deleted.

Task bar in the main window

Tab. 5.14: Reference

Element Function
- Only with a connection to the controller:
Stops the controller.

1009 Scales the display in the work area.
Keyboard command: Ctrl + <mouse wheel>

Makes the last action undone (undo).

n Redoes the action that was recently undone (redo).

Behavior when controller is connected:
If a controller is connected, the status LEDs in the Modules view indicate the module status.

You can read how to create a connection to a safety controller here: Connecting to the safety controller
[chapter 6.7]

5.3.7 "Diagnostics" view

If you have connected a MSl.designer to a safety controller, the currently pending messages in this con-
troller are automatically loaded in the Diagnostic view. Even if you disconnect the connection to the con-
troller, the Diagnostics view remains active, as long as the associated MSI.designer project is open.

You can read how to create a connection to a safety controller here: Connecting to the safety controller
[chapter 6.7]

Design

The Diagnostics view is structured as a table. The following information is displayed in the columns:

Diagnostics X

‘ Message ‘ Message 1D ‘ Timestamp ‘ Description | Source ‘ Local time ‘

Kommunikationsfehler (Ethernet/USB) 0x6A060000  14:05:26:13  MFS NO ERROR Basismadul
Kommunikationsfehler (Ethernet/USE) OxGAOCOLF4  14:05:26:13 500 Basismadul
Projektdatei gelesen 0x60000003  14:04:11:10 Basismadul
Base-Module 0x2808220D  14:040252  (0000220D) Base-Module
Base-Module 0x22010226  14:04:0952  (00000226) Base-Module
Communication Error (Ethernet/USB)  Ox6A0B0023  14:04:09:52 35 Base-Module

Communication Error (Ethernet/USB)  Ox6A0B3101  14:04:09:52 491 Base-Module

(SR 0 B B NN N

project read 0x60000003  14:04:09:51 Base-Module
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Tab. 5.15: Reference

Column Description
C’ Severity level of the message:
* Blue: Info
* Orange: Warning
* Red: Error
Message Text title of the message
Message ID Unique ID as a hexadecimal number throughout the
system
Timestamp Total operating time of the controller module when
the message occurred
Description Detailed information for the diagnostics
Source Module that detected the error
Notes

NOTICE

If an error occurs, you can find additional information here:

% List of all error messages, causes and aids (Error codes, error causes and troubleshooting
measures)

% Hardware manual

NOTICE

A maximum of 5000 of the latest error entries are automatically transferred to the MSI.designer
from the safety controller.

&

If you want to transfer older error entries: Read in the history.csv file into MSl.designer. This
file is located on the SD card.
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Command bar
In the Diagnostics view, the following view-specific commands and features are available:

Tab. 5.16: Reference of commands and features

Element Function

M stop Stops the controller.

Starts a stopped controller.

w
LA
—+
w
a3

Updates the list of messages in the work area for the connected safety
controller.

This opens a save dialog.
From there you can save the message list of the work area as a CSV file.

This reduces the list in the work area to the selected message types.

Y Filter

goe

Message types to display:

[+| () Information
| ) warning
IZI G Error

Deletes the entire list of diagnostic messages.

5.4 Docking window

Along with the view, in the docking window in MSI.designer, central features are also available to you in
window form.

This section gives you a brief overview of the docking windows. Which tasks do you handle in which win-
dow?

5.4.1 Individual window layout
You can arrange the docking windows individually around the work area of MSI.designer and show or hide
them as required.
Many options
All of the following options are available for window arrangement. Docking windows: you can ...
A place them alongside each other.
place them one behind the other as tabs.

place them snapped shut on the left or right screen edge.
docked, in order to spread them over several screens, for example.

OO0 w
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“
@ =B 1 ‘ A\ Configuration is not verified.
Login &

© Overview B Logic & Taps B report

| 100% ¥ 4 © Nomal ¥ ‘ E B |

£ Logic # Modules

Y Filter view

Function blocks MSI 410 D-xx
MSI 410[0]

safed 51901

» 18} Logic

» (&F Application Add module

»_[&i Dual channel evaluation

Project structure
v & Muting &7 Frod

& 4-Sensor muting (sequential) [zl

» = Steverung 1

* 4-Sensor muting (time-controlled)
& 2-Sensor muting (time-controlled with direct...

+# 2-Sensor muting (time-controlled)

User-defined function blocks
Inputs
Outputs

Favorites

o o o w o

Jump label

o te———tErenE SrHETTIET

Ancnym

Arrange docking window
To drag a docking window to a new position, proceed as follows:
% If the docking window is not displayed, click on it and click on the Pin symbol (Auto hide function).

[ Logic pages E-S5top X

N

@Antivalence B | ¥ Erabin
@ Equivalence Ej l:cj .........

@Discrepance Eﬁ l:cj

@Sensorerror B B
= The docking window is permanently displayed.
% Click the red border at the very top of the window with the mouse.

% Drag the window from its former position and keep the mouse button pressed.
Position markers which show you where you can move the window appear in the interface of MSI.de-
signer.

& Modules Overview

MS1 424 [3) Page 1 & B D

MSI 421

MSI-FB @ Antivalence Ej l;j
Msl-FB B Equivalence B A

MSI-FB

MSI-FB @ Discrepance Ej m
(V1530 Py Sensor emor B B
MSI-EM

MSI-EM
MSI-EM

a a | Logic pages

MSI-EM,
MSI-EM
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% Select the desired position by allowing the window to fall onto the corresponding position marker.

| MSI-EM-18 B-xx
MSI-EM-18[2]
MSI-XX
| MSI-XX

woaf| =3

/5
i

5

B B
B B
B @

The window is displayed in the new position.

Save personal layout

You can use the save function to store the current window layout as a favorite and activate it as required.

Activate

Main menu | Layout settings | Save layout

. New

& Open

E Save

Ez‘ Save as
./' Settings
Layout Settings

@ About

¢ B

by

by

Default Layout
MeinLayout01
MeinLayout02

MeinLayout03

| Bl

Bt

Store layout %

Start view

| Ubersicht w

Function

* You can save multiple layouts.

Examples: MyLayout 01, MyLayout 02, MyLayout 03

* Your personal layouts appear in the list of predefined layouts.

* When a layout is selected using the mouse, it is applied automatically and then becomes the standard
layout after the MSI.designer is restarted.

‘ New

& Open

E Save

EZ‘ Save as

f Settings

Layout Settings

>

>

Default Layout

MyLayout01

MyLayout02

MyLayout03

| Bt

t

5.4.2 "Properties” docking window

The Properties docking window shows the configuration dialog of the element that you have currently se-

lected in the work area or in another docking window. The contents of the configuration dialog varies de-

pending on the element selected.

Example

Configuration dialog for a controller module:
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£ Properties ~
551 Tag name
Tl

& |

Info
1/O configuration

Mode IQ1/2 | Qutput hd
Mode IQ3/4 | Output v

Test parameters

. T1
Test impulse 1
P Unused

Test impulse 2
P Unused

T3
Test impulse 3
P Unused

Test impulse 4
Unused

5.4.3 "Project structure” docking window

The Project structure docking window shows all components of a MSl.designer project as a hierarchical
tree structure.

Using the drag-and-drop function, you can move the inputs and outputs resulting from the elements config-
ured in the hardware into the Logic view.

E1 Project structure - [l
New Project
v E Control 1
v 5 MsI420[0]
hd é, Inputs
B Safety switch.M51 420[0].11 Safety switch
? Enabling switch.MSI| 420[01.13/14 Enablir
hd EI Logic pages
ELI E-Stop
ELI Equivalence
E] Discrepance

EI Sensor ermor

Visualization
Example Description
v g Inputs Input or output colored green

The elements is used on one or more logic pages.
=-= Single channel closer.SP-COP2-ENI[0L.13

v & Input or output without coloring
¥ Inputs
The element lies in a module as an input or output, but is not
& Safety switch.MS1 420[01.11 Safety sw |used in the logic.

Usage list
Right-clicking on an element highlighted in green brings up a usage list in the context menu:
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Jump label 6
/" Project note
@ Add source jump label
&Y Add CPU flag
v <2 Target jump labels
@ Jump address
@ B4D2 J Source:
& B4D3 £ Discrepancy

@ BTD2 )| Sinks:

: -l P sensor Control (2x)

@ B7D4 J ;- Discrepancy (1x)

The usage list documents how often an element is used in total, and on which pages of the Logic view the

element is used. The usage list is available for inputs, outputs, jump labels and CPU flags.

Clicking on a source or target takes you directly to the corresponding point in the work area in the Logic
view.
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5.4.4 "Hardware” docking window

The Hardware docking window offers a library of all devices that you can use as sensors or actuators for
your safety controller.

# Hardware
I Y Filter view I

Sensors 55

Actuators 16

Favorites 3

“er e

Emergency stop Emergency stop
Single channe Dual channe

o
Robot
Dual channel

Further information: Adding I/O elements [chapter 6.3.1]

5.4.5 "Modules” docking window

In the Modules docking window you can manually compile the MSI 400 module for your safety controller
and make changes to the assignment of inputs and outputs.

NOTICE

With automatic module configuration

If you use automatic module configuration you can leave the module configuration completely to
MSI.designer. If required, in the Modules docking window, you can subsequently change the
assignment of inputs and outputs.

Detailed information: Automatic module configuration [chapter 5.7.2]

Example

One controller with two modules. The controller module is rolled up - the inputs and outputs are not visible.
The I/O module is unrolled, so that all inputs and outputs are visible.

* The module is displayed with all inputs and outputs.

» The minimum version or type of each module that you will require to implement the controller with the
other, planned modules or the control logic configured in the Logic view is shown on the right side of
the module name.

Leuze electronic GmbH + Co. KG MSI.designer configuration software for MSI 400 42



Leuze

The graphical user interface of the MSl.designer

] Modules

= Il

a & | & |4+ @

»© 1 MSI410[0]

v _ MSI-EM-1084[1]

D-xx or higher

Add module

Commands

Tab. 5.17: Key

Element

Description

ar

Expand all
Unrolls the list of inputs and outputs for all modules.

You need this view if you want to equip the module with sensors and actua-
tors with manual module configuration.

Collapse all
Collapses the list of inputs and outputs for all modules.

Automatic module configuration
Deactivates or activates the automatic module configuration.

EOE

Station capability

Only with automatic module configuration: Enables presets for connectivity,
for network communication and for desired terminal type of modules.

+

Add medule

Add module

Opens the Add module dialog, with which you can insert several modules at
the same time.

Delete
Deletes the currently selected module.

Note: A controller module can only be deleted when all other modules have
been deleted.
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5.4.6

5.4.7

"Logic” docking window

You need the Logic docking window to drag all the function blocks or inputs and outputs into the Logic
view for the functional logic of your safety controller.

Design

fe Logic

I Y Filter view

Function blocks

» 1sf Logic

» Application

P [ Dual channel evaluation
¥ 59 Muting

S5 4-Sensor muting (sequential)

&4 4-Sensor muting (time-controlled)

39

& 2-Sensor muting (time-controlled with directi...

## 2-Sensor muting (time-controlled)

User-defined function blocks
Inputs

Qutputs

Favorites

Jump label

Description

Range

Description

Function blocks

Contains the library of all available function blocks.

Only function blocks are selected which are permitted in conjunction with the
functionality of the currently selected MSI 400 module.

User-defined function
blocks

Allows you to install and select your own function blocks.

Further information: Creating and managing user-defined function blocks
[chapter 6.3.5.2]

Inputs / outputs

Shows all inputs and outputs currently linked with sensors or actuators

Favorites Allows you to define favorites for frequently required elements from the
Logic docking window.
Further information: Favorites for hardware and logic [chapter 5.4.9]
Jump labels Further information: Jump addresses [chapter 6.3.1.4]

"Logic pages” docking window

The Logic pages docking window lists all pages which have been added in the Logic work area.

Design

Logic pages
D Logicpag
@ |8 8 @+
O ? Antivalence 1

O 1 Antivalence 2

[ | | Discrepancy

M f‘:' Equivalence

m P esiop

!

(R R e

=} B B 8 8
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0

Display in alphabetical order

Logic pages are displayed in alphabetic order. The pages can be sorted individually by prefixing
with a sequence of numbers (e.g. 01_Xyz ..., 02_Abc...).

Commands and display options

Element

Description

Selects all logic pages listed in the docking window.

Opens the selected logic pages in the Logic view.

Closes the selected logic pages in the Logic view.

Deletes the selected logic pages, including the logic programming they con-
tain.

Adds a new logic page.

Opens the selected page in the Logic view.

Y THERLE

Error on logic page

Shows that on the associated logic page at least one input of a function
block is not connected.

Example:

5.4.8 "Gateway” docking window
You can find detailed information regarding the Gateway docking window here:
Gateway manual, Chapter "Configuration of gateways with MSl.designer"

5.4.9 Favorites for hardware and logic
You can create favorites for frequently used elements in the Hardware and Logic docking windows:

Procedure

% Click on the desired element with the right mouse key.
The context menu will open.

% Select Add to favorites in the context menu.

¥ @8- Control devices

Fig. 5.7:

Defining favorites via the context menu

Now you can select the element directly under Favorites:
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# Hardware

I Y Filter view

Sensors
Actuators
Favorites
“or
Emergency stop
Single channe

s
Robot
Dual channel

5.5

ier
Emergency stop
Dual channel

55

16

Configuring properties

Fig. 5.8: Storage of the favorites in the “Hardware” and “Logic” docking windows

You can configure properties for many of the project components in MSI.designer.
The configuration dialog for properties is available at two locations. It has the same function at both loca-

tions:

In the "Properties” docking window

In the context menu

¥ Properties v

Tag name

Info

Debouncing

ON-OFF fitter |_|

OFF-ON fitter ||

Test parameters

Single channel
opener

Mode
Use test output \:‘

Dependencies

Further information: "Properties” docking window
[chapter 5.4.2]

[<5+ Emergency stop.Ms1 410[0]. M- -

S o
| N Copy  Ctrl+C Debouncing
¥ Cut CirlexX ON-OFF fitter ||
| W Delete Del OFF-ON filter | |

Test parameters

Mode Single channel opener

Use test output ||

Dependencies
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5.6

Opening the configuration dialog

"Properties” docking window

Configuration dialog in the context menu

erties docking window:

window manually.
or

nation.
Alt + Enter

or

the mouse.

You can open the configuration dialog in the Prop-

» Use the mouse to select the desired project
component and press the following key combi-

* In the Logic and Modules views:
Double-click the desired project component with

project component.

» Use the mouse to select the desired project 2. Select the Properties entry in the context
component and open the Properties docking menu.

1. Use the right mouse button to select the desired

Commands

You can activate commands in MSl.designer in 3 ways:

* Mouse click on buttons

¢ Commands in the context menu

» Activate via keyboard

Frequently used commands

The following commands are effective in all views:

Tab. 5.18: List of frequently used commands

Command

Activate

Save currently open project

¢ Menu bar: Save
» Keyboard: <Ctrl> + <S>

Creating a new project

» Settings menu: New
* Keyboard: <Ctrl> + <N>

Undo last action

¢« Command bar: Undo button
* Keyboard: <Ctrl> + <Z>

Redoing an action that was
undone

e« Command bar: Redo button
* Keyboard: <Ctrl> + <Y>

Delete a selection in the
work area

¢ Context menu: Delete
» Keyboard: <Del>

Change the size of the dis-
play in the work area

» Keyboard: < Ctrl >+ <mouse wheel>

Search * Menu bar: Search
* Keyboard: <Ctrl> + <F>
Open help Get Context-sensitive help:

(You must have selected an object from the MSI.designer interface using
the mouse.)

* Keyboard: <F1>
Access to all Help functions:

e Menu bar: ? Icon
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5.7

5.71

5.7.2

Module configuration options

In MSl.designer, you have two options for selecting and configuring the modules required for safety con-
trollers. You use either automatic module configuration or you decide to use (classic) manual module con-
figuration.

Manual module configuration

During manual module configuration, you can develop the hardware of your safety controller. First you
chose the desired module, assign the inputs and outputs as required, with sensors and actuators, and fi-
nally model the logic.

Quick programming: With a single mouse click from the hardware through to the logic

The variable window layout MSI.designer provides optimal assistance for the hardware-driven approach. If
you arrange the windows as shown in the following illustration:

The docking windows Hardware, Modules and the Logic view are located directly next to each other.

Now you can drag sensors and actuators from the library [A] to the corresponding module output or input
[B] and the Logic [C] view with a single movement of the mouse.

©» Qverview o8 Logic Gateway -=.:j:". Tags g Report i[lf Online status
| 100% v § © Normalv | ZE BB | w | B ¥ i @ |
# Hardware * 0 & Modules Page 1 X
DY Fiter view | & |8 |+ @ T T
— = MS1 430.550 Doce L

) MSI430F50[0]  [E e
¥ <@ Command devices

Q) ier e SRR NS R
Emergency stop Emergency stop 3 : i || e o
Single channg 'A Dual channel 14 5{‘{2|' Emergency 5bDP~[M°d'-'IENaWHS§I:-‘E [@ Eme“!e“fl’ SWD-MSMSOF

5 o ISR R R

¥ ¥ N l . g

Enabling switch Enabling switch

safed 31807 @) =2dniznuls 1afodd @

Hi : ]

. Position switch 2 Position switch 3 18 i N R

g  Tommemmee PR S N T s

g 18 L B

& » B safety switches 1o i [ IR IR A U
& Sy g o | R EEEEEEEETEEHE TP EEbF
b == Potential-free contacts and restart n2 i I

As you can see, for example: After just one operation, the selected sensor lies under Modules on the input
of your choice and is ready for configuration at the same time in the Logic view.

Automatic module configuration

Unlike manual module configuration, automatic module configuration supports a logic-driven approach. The
module configuration of MSl.designer virtually runs on "autopilot": You model the logic directly and exclu-
sively — and MSI.designer automatically assembles the required modules in the background.

If you change your configuration and, for technical reasons, another module selection is required, MSl.de-
signer automatically carries out the changes. Your control is always ensured, even for automatic module
configuration.

How can the "Automatic module configuration™ option be activated?

In order to be able to use this feature, you just need to activate the Automatic module configuration op-
tion. You can do that in a MSl.designer project in the following locations:

Window

Overview view

‘E] Automatic module configuration | + Station capabilities
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Window

Modules docking window
& Modules = [ Page 1l

g\ & | 4 m T

a & |

Automatic Module configuration |, . . . . . .
AOOoaoE

Control configuration dialog in

. . . E1 Project structure | Properties
the Properties docking window . i

New Project E=" Tag name
e | Control 1

» = Control 1

» Info
+ Parameters

Automatic module
configuration

In the main menu you can also define the Standard behavior of MSI.designer for automatic module con-
figuration. Such as, for example:

& Common X

Commen

K

Use automatic module configuration in new projects
Module configuration

Update Use automatic module configuration when opening projects

Proxy Allow downgrades with enabled automatic module configuration

0O oLg

Expand module view after placement

In this case, MSl.designer always activates automatic module configuration for new projects. When you
open an existing project, MSI.designer automatically switches to manual module configuration.
Software behavior

Let’'s demonstrate the behavior of MSI.designer using a brief example:

You want to use the Switch evaluation function block and drag a corresponding function block from the
Logic docking window into the Logic view.

Fe Logic v I ihPagel X
IYFiIterview I:::::::::::::::::::
Function blocks 39 I L
— Input - Release
» 18t Logic

» X Applicaion ool

P @i Dual channel evaluaton .. .. .. ccoocacocooacaoo

MSI.designer automatically selects the minimum appropriate controller module for this control function. In
this case, a controller module MSI 410 in the required build state.

You can see the hardware configuration at any time in the Modules docking window:

Defining station capabilities

When you are working with automatic module configuration, you can define so-called station capabilities for

your controller. These are presets which MSI.designer always takes into consideration when selecting the
modules.
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5.8

Station capabilities
Required Capability
Press function blocks

Mation function blocks
Ethernet

Madbus TCP (CPU)
PROFIMNET 1O (CPU)
EtherNet/IP (CFU)
CANopen

PROFIBUS

EtherCAT

oo oogon

Terminal type | Screw terminal r |

| Apply | | Set as default | | Restore default |

You can also make these presets in the Modules docking window.

The hardware is always the right version

If you should select the hardware yourself while the automatic module configuration has been activated,

simply go to the Modules docking window and click on Add module:

= L )

© Overview - Logic L &

| 100% v W © Nomal

D- Add module

3 | MSI-EM-1084[1] B-xx

> | MSI 420.F50[0]

Add module

Bed by @ aimpnas Mg

Manual interventions are usually only required if, for example, you want to add a second gateway module
or extension module, although the previous configuration already has sufficient inputs and outputs.

MSI.designer automatically corrects inconsistencies in the hardware configuration. So nothing can go
wrong.

Program help

Program Help supports you in working with the software. Here, you will quickly find additional information,
such as safety instructions, handling instructions, module descriptions and overview tables.

Program Help contains the full scope of all three manuals (software, hardware, gateway).

Open Help
% Press the F1 key.
= The Help window will open.

= If you have selected an object in the software using the mouse (e.g. a sensor), help for the selected ob-
ject opens automatically.
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@P =¥ | & Leuze electronic
© Overview e the sensor people

100% ] MS1400 online help (MS!.designer 2.0)

Hardware manial ) Connacting devices ) tenes > Emerse

Emergency stop button
Gonnection

T ———
Sngecnamel, |20y {@F 11 _ A |Cotactbetveen2¢V andt

Electromechanical ssfety
o without testing

Elecromechanial sty
o Sngecrame, | 1, 0 4 | Contactoetween T2andi2
Eneve sutcn witn testng

Tvocrame, |20y J@F 13—~k |Chamel : Comtactbetween 26 Vana 12
‘without testing - Channel 2: Contact between 24 V and 14

Twocnamel, | T1 (g 15 _A | Cnamnel1: Contactbetween T1 and
‘with testing 12 B L Channel 2: Contact between T2 and I6

Testabie single-beam safety

ESPE - Elecirosensiive.

‘The pre-configured in MS.designer
protective equipment

contacts, you the element windc

> [ safety mats anf ‘Safety outputs. free contacts.
‘Special functions.
Instalingremoving Functions

i ==
==

Testing Possivle

‘& Operation mo¢
» | Espe

» [ Muting sensor

> ¥ Non-contact s{
! Series Max. number of emergency stop buttons swiched in series: note max

> 7] Testable type connection/cascading [ ine resistance of 100

PEPEED B0®

» % Motion monitq Simchronous tme |4 ms 10 30 ms

Fig. 5.9: Program Help on the selected "Emergency stop button" object

Display Help in web browser
You can also open Help in your web browser.
To do this click on the Open in browser button in the Help window.

5.9  Settings and functions across projects (main menu)

The main menu offers numerous options for adapting the user interface and the behavior of MSI.designer
to suit your individual requirements.

The following commands and functions are available for all projects:

‘ New Language

E Open ? Display names
Report front page template

E Save

; General

E Save as >

Export
Settings

, g Import

® About bl

O Exit

Fig. 5.10: Main menu of MSl.designer

Tab. 5.19: Key

Element Function

New This closes the currently open project (with a prior save prompt) and creates a new
empty project.

If you have created project templates, you can start a new project based on one of
these templates.

Further information: Project templates [chapter 5.9.9]

Open * When selecting without mouse click:
Shows a list of available projects in the right menu area that you can open with a
mouse click.

* When selecting with mouse click:
Opens Windows Explorer. From there you can search for an already existing
project and open it.

Save Saves the current status of the open project.
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Element Function
Save as This opens an Explorer window that you can use to save the currently open project un-
der a new name or at a new target location.
You can choose from the following save options:
 as a project file (file format *.SDP)
» as a target project file (file format *.XML)
» as a project template (file format *.*template.SDP)
Settings Contains cross-project basic settings that you can set for the software.

IMPORTANT: Any changes made to the settings will only affect the currently logged-in
Windows user. You can export and import [chapter 6.3.5.3] the settings and thus make
them available to other users or computers.

You can make the following settings:
» User interface language [chapter 5.9.1]
» Configuration of display names [chapter 5.9.2]
» Edit report front page [chapter 5.9.14]

» General
automation [chapter 5.9.4], display of start view [chapter 5.9.3], Specifications for
the logic editor [chapter 5.9.5]

Layout settings

» Manages your stored window layouts and gives you access to the two default lay-
outs in MSl.designer.

Further information: Personalized window configuration [chapter 5.9.11]

» Allows you to define which view is active in the working area when MSI.designer
starts.

Further information: View at program start [chapter 5.9.12]

About This opens a menu in the right area of the window containing the following:
* Version information
 License information

End This closes the project and the software after a save prompt.

5.9.1 User interface language
You can choose from seven different languages for the user interface.

Activate

Main menu | Settings | Language
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Overview

F™ Language selection

B espaiol
l I italiano
BB iangai
B rolski

h cestina
Tiirkge
C R

| Save | | Cancel

Fig. 5.11: Dialog window for language selection
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5.9.2

5.9.3

Configuration of display names

You can define a naming scheme for the display names for modules, sensors, actuators and gateways.
The display name is the designation with which the project components are displayed on the MSI.designer
software interface.

Activate

Main menu | Settings | Display names

Overview of functions

The configuration window consists of two areas:
* Left: Configuration for modules, sensors and actuators
» Right: Configuration for gateways

You define the relevant naming scheme in the input field with a white background. You thus define the
components that make up the display name. You can obtain the correct syntax for the components by click-
ing on the corresponding button above the input field.

Input/Output/Module name schema: Gateway Bit name schema (logic):
| Moduleni Module number | ] [ Modutens Module number |
| ModuieType: Module type || [ Moduieype: Module type |
| ModuleName: Module name || || moduteniame: Module name |
1o Actustor/sensor number | ] [eytenome: Byte name |
| channe Single/double channel 1] [eyte Byte number |
| 16Type: Actuator/sensor type ‘ | Bt Bit number ‘
[ Tog: Tag name 1] |7es: Tag name |
MySensor MyModuleIL MyBitMyModule 1.3
[ rag) 0] | | |[ mag)ivoduleNamel ByteNrgitnr] I,
| save || cancel |
Fig. 5.12: Dialog window for configuring display names

NOTICE

"Tag" name element

The Tag name element allows you to integrate a user-defined character string in the display
name. You can define which character string is used for the Tag name element at two locations:

% The corresponding project component in the configuration window.
You will find the configuration dialog in the Hardware view and in the Logic view.

% In the Name view: Adapting display names of project components [chapter 6.4]

Displaying start view

After the start of the software, a start view will appear by default. From there you can select which of the
following actions you wish to use to begin your work.

» Select one of the recently edited projects from a list.

» Create a new empty project.

» Create a new project using a template.

» Select a freely selected project (file format *.SDP) in Windows Explorer and open.
» Deactivate the start view.
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5.9.4

Overview

A - MS!.designer

ﬁ Recently used projects
Project02.sdp

Project01.sdp

E Recently used templates

MyTemplate.template.sdp

Display this dialog at start

Reactivating start view

Once you have deactivated start view, you can reactivate it here:

% Open the main menu.

5/23/2018 - 1:17 PM (M

5/23/2018 - 1:16 PM (M

5/23/2018 - 1:21 PM {

MNew project

% Click on Settings | General.

% Activate the Display project selection dialog at start checkbox.

Open directory

SI-Projekte)

SI-Projekte)

Open directory

MSI-Projekte)

& Common x

Common
Activate project auto-save

Module configuration

Update Auto-save interval (in minutes): min.

Proxy Activate automatic user logout O
Auto logout interval (in minutes): min,
Updte diagnostic data (in seconds): sec.

I Display project selection dialog at start I

Use line jumps O
Generate open space in Logic Editor (]

Fig. 5.13: Checkbox for activating start view

Instructions for automating (saving, logging off, updating)
The MSI.designer software offers the following automations in program behavior:

» Automatic saving of the project file

* Automatic log-off

» Updating of the diagnostic data

You can make the settings for this here:

Activate

Main menu | Settings | General | General tab

Overview
@ comer :
Comm: Activate project auto-save 2
e
Update Auto-save interval (in minutes): 5 Jmin
Proxy Activate automatic user logout O
Update diagnostic data (in seconds): [ 5]sec.
Display project selection dialog at start ]
Generate open space in Logic Editor O
ok | [ Comee
H . H H H " "oy
Fig. 5.14: Setting automatic features in the "General" dialog
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5.9.5

5.9.6

Specifications for the logic editor

With the following options you can define the specifications for the visualization in the Logic view.

Activate

Main menu | Settings | General | General tab

Activate project auto-save

Proxy Activate automatic user logout

Auto logout interval

x

‘K

<

Fig. 5.15: Specifications for the visualization in the “Logic” view
Tab. 5.20: Reference
Element Function

Uses line jumps

Example

Defines that the Logic view shows line jumps for intersecting lines.

.

[ @' Acknowledgement of start—...:-—

[ ¥ Input status (25A1)

49 y
F
OR

h "

—_—

Generate open space in the
Logic Editor

Defines that the Logic view generates open space around the new object
when adding a new object (if possible).

The available project components move to the side or downwards.

Module configuration mode

With the following options you can define,

 in which cases in MSl.designer projects you want to use automatic module configuration, as standard.

» Whether downgrades should be made from the automatic module configuration

* Whether the inputs and outputs of the newly added modules should be shown in the Modules docking
window as visible (expanded) or invisible (collapsed), as standard.

Activate

Main menu | Settings | General | Module configuration tab

& Common X
Commen Use automatic module configuration in new projects ]
Module configuration -
T Use automatic module configuration when opening projects (]
Proxy Allow downgrades with enabled automatic module configuration O
Expand maodule view after placement O
oK ‘Cancel
Fig. 5.16: Specifications for module configuration
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Further information

You can find further information about automatic and manual module configuration in MSI.designer here:
Defining the mode for module configuration [chapter 6.1.2].

5.9.7 Updates

In the General dialog window, you can specify whether and when the MSI.designer software should check
for new versions of the program.

Activating the function
Main menu | Settings | General | Update tab

@ Common X

Commen -

Check for updates Disabled v
Module configuration

show updates in title bar
Update 2
Proxy

[ o [ cancel

Fig. 5.17: Update settings

5.9.8 Proxy settings
You can define a proxy server for use with the MSl.designer software.
Activating the function
Main menu | Settings | General | Proxy tab

& Common X
Commen Proxy server Disabled v
Module configuration

Proxy server URL
Update
Proxy server port
Proxy ST
Authentication required
Username
Password [
Domains
[ o | cancel

Fig. 5.18: Proxy settings
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5.9.9 Project templates

A project template stores all the components of a MSl.designer project including any custom configurations
that you have created. You can open project templates at any time and create new projects based on the

presets from these templates.
The project templates are stored outside of MSI.designer on a hard disk or drive.
Saving format (file format): *template.SDP

Saving a project template
Main menu | Save as | As project template

‘ New

& Open

=]

E Save as
f Settings
Layout Settings

@ About

O Eit

>

>

as project file
as target project file

as project template file

Opening a project template
Main menu | New | <Your template>

i New

P'..r Open

b

= |

Ez Save as
f Settings
Layout Settings

@ About

O Eit

>

MyTemplate.template.sdp

5.9.10 Saving of the project file
In MSl.designer there are two options for saving projects:

Save option

Explanation

As a project file

Saves the currently open project in the native MSl.designer format.

key combination <Ctrl> + <S>,

You can address this save option directly via the menu bar or by using the

As an SD card image Compiles all the relevant data required to distribute software manually us-

ing an SD card. The scope of the data may vary depending on the pro-
cessing status and selected features.

Further information: Protecting a project from manipulation (extended se-
curity function) [chapter 6.1.7]

Please note the advice below.
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Saving as an SD card image

Select this option if you do not have the possibility of loading the project directly to the control. All the rele-
vant data for the SD card is prepared as a result. A folder that provides all the data required for the SD card
in the “SD-Card” folder is created using the project name. In the case of verified projects, the report verifi-
cation is also included as a PDF file.

Please note that all files must always be copied to the “SD-Card” folder on the SD card to guarantee reli-
able operation.

If you are working with extended security features, the verification report contains the falsification code re-
quired for falsification.

Special case: “Link project to station”:

If you wish to save the currently open project directly from MSI.designer as a SD card image, proceed as
follows:

Requirements
» The extended security feature Link project to station is enabled.
» The project is verified.

Procedure
% Open the main menu.

/8 a A
|
R="MSLdesigner

. New as project file

Iy Open >

as target project file

=

g‘ Save as

,f' Settings >
@ About >

M et

% Select the option Save as | as SD card image.

% Select the target directory in the Save as dialog window.
= The Enter serial number dialog window opens.

% Enter the last 8 digits of the serial number of your station.

% The project is saved as an SD card image.
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5.9.11 Personalized window configuration

MSI.designer allows you to store frequently used window layouts and retrieve them as required. The win-

dow layout includes a selection and specific arrangement of all window elements on the software interface.

5.9.11.1 Creating and retrieving your own window configurations
You can use the save function to store the current window layout as a favorite and activate it as required.

Activate
Main menu | Layout settings | Save layout
. New > Default Layout
r.. Open p MeinLayout01 ﬁ
MeinLayout02 iﬂ
E Save _
MeinLayout03 m
E‘};‘ Save as >
/’ Settings >
Layout Settings
@ About 1y Store layout %
Start view | Ubersicht ¢
O e
Function

* You can save multiple layouts.
Examples: MyLayout 01, MyLayout 02, MyLayout 03
* Your personal layouts appear in the list of predefined layouts.

« When a layout is selected using the mouse, it is applied automatically and then becomes the standard

layout after the MSl.designer is restarted.

‘ New >
& Open >
E Save

Ez Save as >
f Settings >
Layout Settings

Default Layout

MyLayout01

MyLayout02

MyLayout03

B B
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5.9.11.2 Activating default layouts

MSI.designer has two default layouts as standard. You can find these layouts in the Layout settings menu
together with your personal layouts.

When working on an open project, you can activate a default layout at any time using the mouse.

. New > Default Layout N
= Open ? MyLayouto1
MyLayouto2 m
E Save _
= MyLayout03 m
E‘;‘ Save as >
/’ Settings >
Layout Settings
@ About 1y Store layout
- Start view Ubersicht w
O kit

"Default layout” option

Configures the window layout to provide optimal support when working with the automatic module configu-
ration (available since MSl.designer 2.0).

The Hardware docking window and the Logic docking window are positioned on the left of the user inter-
face. Hardware elements and function blocks can be dragged and dropped into the Logic view without
changing windows.

5.9.12 View at program start

Under Layout settings, you can select which MSl.designer view opens in the working area at program
start. The following options are available for selection:

* Automatic
Opens the Overview or Logic view at program start depending on the size of the project.

¢ Overview

Opens the Overview view at program start.
Further information: "Overview" view [chapter 5.3.2]

* Logic

Opens the Logic view at program start.
Further information: "Logic" view [chapter 5.3.1]

* Modules

Opens the Modules view at program start.
Further information: "Modules” view [chapter 5.3.6]

Leuze electronic GmbH + Co. KG MSI.designer configuration software for MSI 400 61



Leuze

The graphical user interface of the MSl.designer

. New ; Default Layout
& Open 7 MyLayoutot @
MyLayout02 W
E Save _
0 MyLayout03 m
EA Save as >
,/' Settings >
Layout Settings
@ About 3 Store layout
I Start view Ubersicht v ‘
O B Automatisch
Ubersi k
Logik
Module
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5.9.13 Importing/Exporting settings
You can save and transfer user settings that you have configured in the main menu in file format via an ex-
port/import interface.

Function
* What is saved?
» Language setting
« Naming schema for display names

» Settings from the settings dialog
Exception: Password for the proxy server, if defined

« Saving format (file format):
*.SDS
Activating the function
Main Menu | Settings | Export / Import

. New Language
E Open ’ Display names

Report front page template

E Save

Ez Save as >

General

Export

f Settings
@ About >

Import

O et

Fig. 5.19: Export and import function in the "Settings" menu

5.9.14 Template for the report front page

Here you can define a standard front page for all reports, which you produce from this instance of MSI.de-
signer. You can overwrite the presets, if required, in project-specific reports (Storing company data for the
report front page [chapter 6.1.4]).

Configuration options

In the template you can define standards for the following elements of the report front page:
* Company logo
» Company name

* Company address

The company logo, company name and company address are displayed in this order in the middle of the
front page. The company name also appears in the report footer.

Activate
Main menu | Settings | Report front page template
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4 Edit report front page

A Leuze electronic

Fontsize: | 207 | Fontcolor: [N - |

Company Leuze electronic GmbH

the senser peopie

Font size: 4 Font color: _ -

Address  In der Braike 1

73277 Cwen
Deutschland
| Save | | Cancel
Fig. 5.20: Configuration example
Configuration options
Tab. 5.21: Reference
Element Description

Choose image ...

You select the desired graphic from your local directory by clicking on the but-
ton.

This graphic is saved in the project file.

Company Enter the company name here.
You can define a separate font size and font color for the company name.
Address Enter the company address here.

You can define a separate font size and font color for the company address.
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6 Working with MSl.designer
What do you typically do, and in what order when you work with MSI.designer?

This chapter offers guidelines to guide you through all the important work steps - starting with the creation
of a new project through to monitoring a ready-programmed control when running.

 First of all you find out how to create and set up your project (Setting up a project [chapter 6.1]). This
includes:

» Defining the mode for the module configuration (Defining the mode for module configuration
[chapter 6.1.2]),

 Storing data for the project description (Storing project descriptions [chapter 6.1.3]) and the report
(Storing company data for the report front page [chapter 6.1.4]),

» Defining log messages (Defining log messages [chapter 6.1.5]) and

» Defining access rights (Defining access rights (manage users) [chapter 6.1.6]) as well as extended
security functions (Protecting a project from manipulation (extended security function) [chapter
6.1.7]).

* You will learn how to configure modules manually if you have not selected automatic configuration
(Configuring modules [chapter 6.2]).

» Familiarize yourself with the Logic view (Programming the logic [chapter 6.3]) and learn how to:
» Add sensors and actuators (Adding I/O elements [chapter 6.3.1]),

* Use (Connecting inputs and outputs with function blocks [chapter 6.3.2]) and group (Grouping func-
tion blocks [chapter 6.3.3]) function blocks,

» Have the logic tested automatically by MSI.designer (Automatic logic check [chapter 6.3.4]),
 Integrate user-defined elements (User-defined elements [chapter 6.3.5]) and

» View dependencies between sensors and actuators (Viewing the dependencies between sen-
sors and actuators [chapter 6.3.6]).

» Find out how to alter display names in your project (Adapting display names of project components
[chapter 6.4]).

* You can find information on how to add your own content to the report (Saving individual content for
the report [chapter 6.5]).

» Learn how to simulate your logic programming (Simulating logic programming [chapter 6.6]).

* You can also find out how to establish a connection between your MSI 400 modules and MSI.de-
signer (Connecting to the safety controller [chapter 6.7]).

* Once there is a connection between the modules and MSI.designer, you can transfer configuration
data to the modules (Transferring the system configuration [chapter 6.9]). Furthermore, the configu-
ration is checked for compatibility with the modules (Compatibility check [chapter 6.9.2]) and then
verified (Verifying the configuration [chapter 6.9.3]).

* You will then receive information about different monitoring functions in MSI.designer (Using the
monitoring functions [chapter 6.10]). You can:

» Follow the state of devices live during operation (Observing the device states of the system
[chapter 6.10.1]),

» Use force mode for inputs (Forcing inputs (Force mode) [chapter 6.10.2]) and

» Synchronize the time between the diagnostic computer and safety controller (Synchronize time for
diagnostic purposes).
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6.1

6.1.1

Setting up a project

Up to the cross-project settings [chapter 5.9] everything relates to what you do in MSI.designer on the
project which is open at that particular time.

How do you create a project? And what kind of objects can you set and configure for a project?

Creating a new project

When you start MSl.designer, you can create a new empty project in the start view using the New project
button.

Display this dialog at start

If MSI.designer is already open, you can create a new project by clicking on New in the MSI.designer
menu.

% Mew

Tip: Using project templates

If you frequently need to use certain configurations in new projects, you can create project tem-
plates. These also appear in the MSl.designer start view.

Further information: Project templates [chapter 5.9.9]

Program behavior

In the case of a new project in MSl.designer, either the Overview, Logic or Modules view is displayed in
the working area, depending on your presets (see View at program start [chapter 5.9.12]). Only these three
views are active, unless otherwise configured in a project.

= 1 — == =
@pP == L i —— o [retitomzn s E| e @
vervie s Logic y O Tags ) ] A =

ion capabilities | [ Logic pages =+ Add

Fig. 6.1: A new project in MSl.designer

Window layout

If you have not defined your own window layout, the docking windows of MSI.designer are arranged as
shown in the illustration above.

If you have defined your own window layout [chapter 5.4.1], the new project starts with your individual win-
dow arrangement.
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6.1.2 Defining the mode for module configuration

In MSI.designer, you have two options for selecting and configuring the modules required for safety con-
trollers. You use either automatic module configuration or you decide to use (classic) manual module con-
figuration.

Store the preferred mode as the standard setting
In the main menu, you can define when MSI.designer should work with automatic module con-

figuration and when with manual module configuration as standard.

Configuration dialog: Module configuration mode [chapter 5.9.6]

6.1.2.1 Background

Here is a brief overview of how these concepts of automatic module configuration and manual module con-
figuration differ:

Mode Description

Automatic module con- | In automatic module configuration you model the logic directly and exclusively

figuration — and MSI.designer automatically assembles the required modules in the back-
ground.

Detailed description:
Automatic module configuration [chapter 5.7.2]

Manual module configu- |In the same way as in the previous versions of MSl.designer, you choose the
ration desired module yourself, assign the inputs and outputs as required with sen-
sors and actuators, and subsequently program the logic.

Detailed description:

Manual module configuration [chapter 5.7.1]

6.1.2.2 Activating automatic module configuration
If you want to work with automatic module configuration, proceed as follows:

Procedure
% Switch to the Overview view.
% Ensure that the Automatic module configuration option is active.

| ‘E] Automatic module configuration | =l Station capabilities

% If you want to define other presets for automatic module configuration, click on Station capabilities.

= A dialog window opens, in which you can define the performance features for the control station, for
example:

Station c
Required  Capability

Press function blocks
Ethernet

Modbus TCP (CPU)
PROFINET 1O (CPU)
EtherMet/IP (CPU)
CANMopen

PROFIBUS

EtherCAT

OO0ooooo

Terminal type | screw terminal v

[ apply | | setasdefauit | [ Restore defautt |

% Select the desired options and click on Apply.
= MSI.designer takes these presets into consideration in the choice of suitable modules.
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6.1.2.3 Activating manual module configuration
If you want to work with manual module configuration, proceed as follows:

Procedure
If you are creating a new project:
& Switch to the Overview view.
% Ensure that the Automatic module configuration option is deactivated.

Control 1 & Automatic module configuration

What do you actively have to do for manual module configuration?
You can find guidelines here: Configuring modules [chapter 6.2]

6.1.3 Storing project descriptions

In the Overview view in MSI.designer you can store a set of descriptive data for each project. This data is
displayed in the following locations:

* Overview view
» Front page of your project report (Report view)

Procedure
% Switch to the Overview view.
% In the command bar, click on Edit description.
= The Project description dialog window opens.
% Store the desired information in the entry boxes.

Display of the data on the report front page
This is how the data from the project description is evaluated on the report front page:

Application name \ Example Project

Project | Example Project

Customer name | Customer AG

Safety Control

43 Project description X
Application description ‘

D
B Project: Example project

Date H User name Note File name: New Project.sdp

A T . ;
T17/2017 1:18:54 PM Created Application name: Example proj
Customer: Customer AG
CRC Control 1: 0xb9bb8a22
[ | [ Creation of report: 7/17/2017 4:16:53 PM
Project description: {
Safety control /

User H Dateltime Note

711772017 1:18:54 PM Created

6.1.4 Storing company data for the report front page

In addition to Project description [chapter 6.1.3], company data also appears on the front page of your
project report.

You can define, via the Edit report front page, which data is used as the company data in which display.

You can define company data that you need in every report as standard in cross-project set-
tings.

Details: Template for the report front page [chapter 5.9.14]

Procedure
% Switch to the Overview view.
% In the command bar, click on Edit report front page.
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© Overview o3 Logic 7Y Gateway & Tags ; Report

‘ [ | Edit log messages ‘ £ Edit descriptions | E Edit report front page

F & Hardware # Modules

= The configuration dialog for the report front page opens.
% Store the desired company data to appear on the title page of the report (Logo, Company, Address).
% Select the desired values of font size and font color for Company and Address.
Configuration dialog for the report front page
Standard configuration of the report front page:

Edit report front page X
P pag

Fontsize: | 207 Font color: _ A4 |

2 Leuze electronic Company Leuze electronic GmbH

Fontsize: | 147 | Fontcolor DI ~

Address  In der Braike 1

the sensar peopie

Do
005% 'mage .. Deutschland
[oon ][ oo |

You can change the corresponding entries and graphical specifications via the buttons and input boxes.

6.1.5 Defining log messages
MSI.designer provides a set of 64 log messages which you can freely define.

The messages apply for the currently open project. If you wish to use a set of messages in other projects,
use the export/import function for transferring.

Procedure
% Switch to the Overview view.
% In the command bar, click on Edit log messages.

¢ Overview o8 Logic 7 Gateway &) Tags é Report

‘ [ Edit log messages | £ Edit descriptions | B Edit report front page

= The log message editor opens.

|44 Edit log messages X

Number a

Severity

Message

s () Info
) Warning
3 @ Error
4 O Info
5 @ Info
6 Q) Info
7 O Info
) @ Info
9 () Info
Fig. 6.2: Editor for log messages

Editor for log messages

Two values must be set for each log message:
» Severity level (selection list in the table column of the same name)
* Message text in the Message column
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Exporting and importing log messages
Within the editor, click on the corresponding buttons in order to export or import log messages.
* File format: *.CSV

Integrating into the "Log generator” function block
In the Logic view, you can reference the log messages in function blocks of the Log generator type.

To do so, select the number of the required log message in the Properties docking window of the parts in
the Inputs 1 selection list:

Parameters

Log messages Open editor
Input 1 @ Test -
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6.1.6

Defining access rights (manage users)
You can centrally control access and editing rights via manage users.

The editing rights always apply to a specific MSl.designer project. If you wish to use a combination of rights
in other projects, use the export/import function for transferring.

Changing the preset standard password

In a new project, MSI.designer uses the following standard password for all users: MSI1400

% Issue corresponding new passwords for all user roles when you start work on a new MSI.de-
signer project.

Requirement

In order to activate user administration, you have to be registered in a user function that has the following
authorization: May edit users

In the standard settings of MSl.designer, only the Authorized customer user is permitted to do this.

Procedure
% Switch to the Overview view.
% In the command bar, click on Edit user.

G Overview +B Logic

L Edit users | [#] Edit log messages

= The Manage users dialog window opens.

Setup and function overview

In user administration you can do the following: Change existing user rights, create new users, and copy. In
addition, you have the option of exporting and importing users.

You can see the rights concept in the Details column.

& Manageusers X
User name Privileges Details
A Anonymous XX 5K Symbal: E
1 Machine operator oD ® o User:
A Technician ®D RO (U]
1 M) change user prvieges

authorized astomer QO QD OO VOOV OAO (D) Fead diagnostic deta

X) May deite diagnostic data
@ Reading control access
\e) Control start/stop

W) Witing control access
) vty project

f Use force mode

) edit module

©) cdit gatevays

\() Change logic

() May view the logic

Delete user
[ e[ oo | [ s |
Fig. 6.4: Rights concept as-delivered
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6.1.7 Protecting a project from manipulation (extended security function)
You can use the extended security function to protect the station or project from unauthorized changes.

The options selected from the extended security functions always apply to an actual MSl.designer project
or station.

Falsification code always required

If you decide to use the extended security function, you will always need the falsification code to
overwrite a verified project.

% Also archive the report from the verification process.

Requirements
» The stations used must have module version E.
* You must use automatic module configuration.

Procedure
% Switch to the Overview view.
% The Automatic module configuration option must be selected to use the extended security functions.
% Click Security in the overview.
= The Enable extended security function dialog window opens.
% Enable the enable extended security function checkbox.
% Select the required option underneath (multiple selection possible) and click Apply.

Function overview
In the extended security functions, you can select one or several of the following options simultaneously:
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6.2

6.2.1

Configuring modules

This chapter shows you what you can or must do in combination with the module configuration actively in
MSI.designer.

If you are working with automatic module configuration

In this case you can leave all the configuration work to MSl.designer. You don’t need to do anything manu-
ally.

Here you can jump to another section in the manual: Programming the logic [chapter 6.3]

If you are working with manual module configuration

In this case you have to assemble the desired modules in the Module docking window: Adding modules
[chapter 6.2.1]

Adding modules

If you are working with manual module configuration, you can define which modules should contain your
safety controller.

NOTICE

0 Manual interventions with automatic module configuration activated

Even if you are working with automatic module configuration, you can manually access module
selection and add modules as described here.

With automatic module configuration activated, MSl.designer automatically corrects the module
selection, if you use sensors or actuators which require a very specific module configuration.

Step 1: Adding controller module
% Open the Modules docking window.

9 Modules * Il

| 5+ @

g &

Add module

% Click on Add module.

= A selection dialog appears containing all the controller modules which match the current context.
The Show only latest module versions checkbox is activated as standard.

~ Filter [] Filter by Station capabilities

[v] Show only latest module versions

Type Module Version Part number
@
_J' MSI 400 Controller Ms1 410 D-xx 50732984
=
-J MBSI 400 Controller MEI 420 D-xx 50132986
=
_-J' MSI 400 Controller MsI 420 D-xx 507132988

Add Add and close

NOTICE

% You can also add older versions of a module.
To do this, deactivate the Show only latest module versions checkbox.

% With automatic module configuration:
The list only contains those modules which are permitted in combination with your presets
for station capabilities.
Leave the Filter by Station capabilities checkbox activated.

% Click in the line containing the module that you want to add, and click on Add and close.
= The selected controller module appears right at the top of the Modules docking window.
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& Modules * I
g 7|8 |+ @
MSI 410 D-xx

MSI1 410[0]

1" a i

13 i

16 i

Step 2: Adding further modules
% Click on Add module.

= A selection dialog appears showing all the further modules which match the current context.
The Show only latest module versions checkbox is activated as standard.

+ Filter || Generate dependencies

Show only latest module versions

Type Module Version Part number
E Gateway MSI-FB-CANOPEN A-xx 501320994
E Gateway MSI-FB-PROFIBUS A-xx 50132995
: Gateway MSI-FB-ETHERCAT Bexx 50132999
: 1/0 moduls MSI-EM-1084 B-xx 50132880
: 1/0 moduls MSI-EM-18 B-xx 50132892
: 1/C moduls MSI-EM-I0B4NP Ay 50132997
: Extended module MSI-XX

Add Add and close

NOTICE

% With manual module configuration:
The list only contains modules which are permitted in combination with modules that have
already been added.

% With automatic module configuration:
The list only contains those modules which are permitted in combination with your presets
for station capabilities.
Activate the Generate dependencies checkbox.

% Click in the line containing the module that you want to add, and click on Add and close.

% Adding the desired additional modules.
Example: Configuration with four additional modules to controller module.

& Modules v 0
g |8 ¥ |+ @

M5I 410 D-xx

M5l 410[0]

MS5I-FB-CANOPEN A-xx

|

| MSI-FB-CANOPEN[13]

| MSI-FB-ETHERCAT A-xx
MSI-FB-ETHERCAT[14]

MSI-EM-I084NP A-xx
MSI-EM-1084NP[1]
MSI-XX

MSI-XX

3

Add module
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= MSI.designer automatically places the modules in the correct sequence. The controller module will
be located right at the top. Up to two gateways immediately come after the controller module. Only
then come the I/O extended modules. Right at the end come the additional MSI-XX modules.

= Using the drag-and-drop function, you can change the sequence of the modules within these
groupings.

6.2.2 Special case: MSI-XX expansion module
If you want to use an MSI-XX extended module, proceed as follows:

You can also implement a MSI-XX extended module with automatic module configuration by
manually adding the Modules docking window.

Requirements
The module configuration in the Modules docking window already contains a controller module.

Step 1: Insert extended module
% Open the Modules docking window.

& Modules * Il

g & |8 |+ @

| MSI 420 D-xx
MSI 420[0]

| M5I-FB-CANOPEN A-xx
MS5I-FB-CANOPEN[13]

Add module

% Click on Add module.

% Select the MSI-XX extended module from the list of modules and click on Add and close.
= The MSI-XX extended module is inserted at the last position in the module configuration.

& Modules * I
g & |8 F |+ @

| MSI 420 D-xx
MSI 420[0]

| MSI-FB-CANOPEN A-xx
M5I-FB-CANOPEN[13]

Add module

= If required you can define additional options for the extended module in the Properties docking

window.
¥ Properties v 0
L] Tag name
=
Info
Type MSI-XX
Article number \:\
Name MS|-XX
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Step 2: Define module image

As standard MSI.designer offers different displays with which the extended module MSI-XX is visualized in
the Overview view, in the Modules view and in the project report. If required, you can import a self-defined
display in MSI.designer.

This is how you configure the visualization of an extended module MSI-XX:

% In the Modules docking window, select the desired extended module and open the Properties docking
window.

= You will see the configuration dialog for the extended module.

& Modules v 0 3 Properties

g a | " & | + o # 7 Tag name
MSI 420 D-xx s |
MS| 420[0]

MSI-FB-CANOPEN A-xx
MSI-FB-CANOPEN[13] Type MSI-XX

m o MS I- KX

Add module Name MSI-}X

Info

% Click on the Select module image button.

3 Properties v i
# % Tag name

N |

| User Documentation |

= The Available elements dialog window opens with a selection of predefined displays.

¥ Properties

- T Fename

= |
i

Available items bmentation

Choose Image ...

% If you want to use an existing display, double-click on the associated module image.

% If you want to use a self-defined module image click on Select module image and import a suitable
display.

Specifications for self-defined module images
% Dimensions: 1600 x 384 pixels (height x width)
% File formats: *.JPG, *.JPEG, *.JPE, *JFIF, *PNG

Step 3: Exporting and importing module configuration

In the Properties docking window, you can export the configuration for an additional module including its
module image and options that you have defined in the Properties docking window.

¥ Import/Export
Export Save as

You can reuse this configuration in any MSI.designer projects by importing the associated file in *.SPI for-
mat via the Properties docking window.

Project settings

Import Open
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6.2.3 Parameterizing the module properties

Regardless of whether you are working with automatic or manual module configuration, you can parame-
trize properties for the modules being used.

You can only parametrize some module properties after you have dragged the required I/O ele-
ments into the Logic view.

Procedure
% Open the Modules docking window and select the module that you want to define properties for.

& Modules * Il
d a8 &+ @
, MSI 420 D¢
M5 420[0]
| M5I-FB-CANOPEN A-xx
M5I-FB-CANOPEN[13]

| MSI-XX
MSI-XX

Add module

% Open the Properties docking window.

£ Properties * 0

t._gi‘ Tag name

Type M3l 420
Name MSI| 420[0]
Terminal variant W
Module status Open
Serial number
Module type

% Define the required options in the Properties docking window.
Example: You can enter an individual tag for modules in the Tag name input box.

a & ‘ g = | + ﬁ l3:3?1‘ Tag name
R MISI 420 Do == | Cuntro\leﬂ |
Controller
Info
| MSI-FB-CANOPEN A-xx
M5I-FB-CANOPEN[13] Type MSI 420
|MSI-XX Name Controller
MSI-XX —
Terminal variant | Screw terminal ¥
Add module Module status pe

All parameterizing options

The options that are available for parameterizing the modules are shown here:
Hardware manual

6.3 Programming the logic

The aim of your work with MSI.designer is to program a control logic for your safety controller. This section
shows you the work steps that are necessary for this.
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6.3.1 Adding I/O elements

In the first step of logic programming you place the required 1/O elements in the Logic view. The section
Place sensors and actuators [chapter 6.3.1.1] explains how this works.

In the other section you will find additional information on logic programming.

6.3.1.1 Place sensors and actuators
You can place sensors and actuators directly in the Logic view using drag & drop.

Requirements
& Hardware & Modules ! Page 1 X
IYFiIterview I f & |8 8|4+ @ C B
Sensors 51 [ MSI420D-xx
v 4@ Command devices Contealier : :
i - c o
s =8 |-

Emergency stop  Emergency stop
Single channel Dual channe 4

Enabling switch  Enabling switch

Position switch 2 Position switch 3 18

19
v Safety switches o
» 1 Switches with safety guard m

* You have opened the Logic view [A] with a logic page [B].
* You have opened the Hardware [C] docking window.
« With manual module configuration:

You have also opened the Modules [D] docking window.

Procedure
% In the Hardware docking window select an actuator or sensor (e.g. Emergency stop).

Sensors 51

¥ <@ Command devices

g Zer
Emergency stop Emergency stop
Single channel Dual channel

Enabling switch Enabling switch
Position switch 2 Position switch 3

% With automatic module configuration:
Drag the selected element with your mouse directly onto the open logic page in the Logic view.

#p Hardware »n Pagel X
IYFiIterview I:::::: L
Sensors 51

¥ 48 Command devices

@ ier -+ [45F Emergency stopMSI 42000 -
ErrmE s Emergencystop | RRRRR A . L
Single channel Dual channel - - - - 906 aa0ocoa

Enabling switch Enabling switch P
Position switch 2 Position switch 3

% With manual module configuration:

Drag the selected element [A] with a single mouse movement to a suitable output or input in the Mod-
ules [B] docking window and immediately continue with the Logic [C] view.
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© overview o8 Logic D% Gateway O 1ags B report

Har

:

Sensors 51

v <8 Command devices

9] fer
[ZEEENYESSY  Emergency stop
Single channel Dual channel
& \ :

Enabling switch  Enabling switch
Position switch 2 Position switch 3

saed opfo1 @ aamanns 3afosd X

fenaten &

> B Safety switches 1o

> 5 Switches with safety guard n

» = Potential-free contacts and restart nz

Results
« With automatic module configuration

In the Modules docking window, MSI.designer automatically creates the minimum required module
configuration, required for the sensors and actuators used, and assigns the corresponding inputs and
outputs.

If you then later change the hardware selection, MSI.designer automatically ensures the correct module
selection. Depending on the change made, MSI.designer will select an appropriately higher module
version (Upgrade) or an appropriately lower module version (Downgrade) as minimum requirement.

« With manual and automatic module configuration
You can change the assignment of the inputs and outputs at any time in the Modules docking window
by re-sorting the assignments using drag & drop.
Next steps
You can parametrize the inputs and outputs located on a logic page:
% On the logic page, select the element that you want to parametrize.
% Open the Properties docking window.

£ Properties v o

Tag name

Info

Debouncing

ON-OFF filter | _|

OFF-ON filter | |

Test parameters

single channel
opener

Mode

Use test output D

% Set the required parameters in the Properties docking window.
For information on available parameter options, read: Parameter options for sensors and actuators
[chapter 6.3.1.2]
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6.3.1.2 Parameter options for sensors and actuators

The following parameters are available for sensors and actuators. Depending on the type of element, they
will vary in scope and selection:

Tag name

If you do not assign your own tag name, the default tag name will be used.

Synchronous time

Two-channel elements can be selected with or without synchronous time. Synchronous time determines
how long the two inputs will be allowed to have discrepant values after one of the two input signals has
changed its value without this being evaluated as an error.

Detailed information on synchronous time monitoring by the 1/0 modules: Two-channel evaluation and syn-
chronous time [chapter 6.3.1.2.1]

Procedure
% Enter a value between 0 and 30000.
Info

For elements which are connected to modules of the MSI-EM-18 or MSI-EM-1084 class, the following limita-
tions apply:

The value for synchronous time can be set to 0 = deactivated or to a value of 4 ms to 30 s. Due to the inter-
nal evaluation frequency of the modules, the value is automatically rounded up to the next-higher multiple
of 4 ms.

If signals of tested sensors are connected to modules of the MSI-EM-I8 or MSI-EM-I084 class, the syn-
chronous time must be greater than the test gap + the max. OFF-ON delay of the test output used. You can
find these values in the project report under Configuration, /0 module, Test pulse parameter.

If you attempt to set a synchronous time that is less than permitted, the minimum value will be displayed in
the dialog window.
On-Off filter or Off-On filter

Upon the opening or closing of a contact-based component, multiple short signal changes will undesirably
result due to the bounce of the contacts. Because this can influence the evaluation of the input, you can
use the On-Off filter for falling edges (i.e., transitions from high to low) and the Off-On filter for rising edges
(i.e., transitions from low to high) in order to eliminate this effect.

Procedure
% Activate or deactivate the corresponding checkboxes.
Info

* Once the On-Off filter or the Off-On filter is active, then a change in the signal is only recognized as
such when it is confirmed by three identical evaluations of the input directly after one another with an
evaluation frequency of 4 ms, i.e. when the signal is constantly present for 8-12 ms.

* When there are two-channel elements with a discrepancy evaluation, the respective filter (On-Off or
Off-On) always relates to the lead channel. The filter for the complementary channel is automatically
active.

Be aware of the extended response times if you use the input filter!

% Due to the internal evaluation frequency of the modules of 4 ms, the On-Off filter and the
Off-On filter will extend the response time by at least 8 ms.

% If the signal changes within this initial 8 ms, then the signal change can be delayed signifi-
cantly longer, i.e. until a constant signal of at least 8 ms has been detected.

Using test outputs

By activating or deactivating the Use test outputs option, you can determine whether the respective ele-
ment will be tested or not. By connecting an element to the test outputs ...

+ short-circuits in the sensor cabling for the operating voltage that could prevent the switch-off condition
can be detected

 electronic sensors with test inputs can be tested.
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Procedure: Using test outputs
Example: Single channel closer sensor

T Moge Single channel

................... closer

Use test output

[ Test output mode | T1/T2 A

................... Calculate parameter

I automatically
................... Test period 40 ms
................... Test gap e

I » Dependencies

% Select the desired element in the Logic view.
Here: Single channel closer sensor

% Activate the Use test output option in the properties.

= The configuration options for the test outputs are displayed.
The Define parameters automatically option is activated by default.

% If you wish to configure the test period and test gap manually, deselect the Define parameters auto-
matically checkbox and enter the desired values.

You can view the configuration for the test parameters both in the properties of the sensor or actuator and
the properties of the associated module.

18- Modules ¥4 ¥ Properties

an E—"|Ilu ‘$|+ﬁ ?ﬁi Tag name

= _ o |
3 m MSI1 410[0] k D-xt or higher
= ‘ User Documentation |

Add module » Info
+ Testimpulse 1

Test pulse T1

Sensors |1
Test period 40 ms
Test gap 1 ms

» Testimpulse 2
» Testimpulse 3
» Testimpulse 4

Note
A module of the MSI-EM-I8 class only has two test sources, even though it has eight test output terminals.
Safety information

Protect single-channel inputs against short-circuits and cross-connections!

ously low, this signal can then look like a pulse for the logic. A short-circuit to high means that
the signal is first to high and then is back to low after the error detection time. A pulse can be

j When a short-circuit to high occurs at a single-channel input with test pulses that were previ-
generated due to the error detection.

Because of this, note the following specifications for single-channel signals with test pulses:

« If the short-circuit to high occurs at a single-channel input with test pulses that was previously high, this
signal for the logic then looks like a delayed falling edge (transition from high to low).

+ If a single channel input is used and an unexpected pulse or delayed falling edge (High to Low) could
lead to a risky situation at this input, then you must take the following measures:

» Protected cabling for the signal in question (in order to prevent cross-connections with other sig-
nals)

* No cross-connection detection, i.e. no connection to a test output.
This must be noted in particular for the following inputs:

* Input reset at the function block reset
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+ Input restart at the function block restart

» Restart input at the function blocks for press applications (contact monitor, excenter, universal
press contact monitor, cycle operation, press setup, single stroke monitoring, press automatic)

» Override input at a function block for muting
* Reset input at a function block for valve monitoring
» Reset inputs to zero and set to start value on a counter function block

Deactivating test pulses

It is possible to deactivate the test pulse of one or more outputs of modules of the MSI 4xx or MSI-EM-1084
types with module version B-01 and higher.

Deactivating the test pulses at any of the outputs reduces the security parameters of all

the outputs!

% Deactivating the test pulses at one or more outputs of an MSI-EM-1084 module reduces the
safety parameters of all Q1...Q4 outputs of this module. Be aware of this in order to ensure
that your application corresponds to an appropriate risk analysis and risk avoidance strat-

z f S egy!

% The deactivating of the test pulses at one or more outputs of an MSI 4xx module reduces
the safety parameters of the relevant outputs. Be aware of this in order to ensure that your
application corresponds to an appropriate risk analysis and risk avoidance strategy!

You can find more detailed information on the safety parameters in the Hardware manual.

Procedure

& Modules Properties
H:‘I"EIYE—||+E Tag name

MS5I 420 D-xx | |
Controller

* Info
/1y, Q1: Test pulses are deactivate:

Type Contactor

Contactor.Controlle
Mame

Used on page Page 1 (1x)

¥ Test parameters
Mode Single channel

No test pulse

% Click on the output whose test pulses you want to deactivate.
% Open the Properties docking window and activate the No test pulses checkbox in the configuration di-
alog.
= A warning message appears on the controller module in the Modules docking window.

6.3.1.2.1 Two-channel evaluation and synchronous time

The modules, e.g. MSI 4xx, MSI-EM-1084 or MSI-EM-18, can undertake a dual channel evaluation if prede-
fined input sensor elements are placed from the Hardware docking window (e.g. solenoid switches or
safety light curtains). When this type of input sensor element is selected, then you do not require a sepa-
rate function block for the dual channel evaluation (e.g. light curtain evaluation, switch evaluation, or sole-
noid switch).
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The dual channel evaluation checks the correct sequence of the two input signals. When one of the two
signals has effected a switch-off, then it is expected that the other signal will follow accordingly. The ques-
tion as to what values the two signals must have depends on the type of two-channel evaluation. There are
two options:

» Equivalent evaluation
» Discrepant evaluation

A Synchronous time can be configured as an option. Synchronous time determines how long the two in-
puts will be allowed to have discrepant values after one of the two input signals has changed its value with-
out this being evaluated as an error.

NOTICE

0 The following must be noted during the configuration of the synchronous time:

% The synchronous time must be a multiple of 4 ms.

% When signals from tested sensors are connected to safe modules (e.g. MSI-EM-I8) the syn-
chronous time should be at least the set Test gap [ms] plus the Max. Off-On delay [ms]
because a signal change at the input to this module can be delayed by this time.

Both values are displayed in the MSI.designer report for the test output used.

The following truth table describes the synchronous time conditions for the dual channel equivalent and the
dual channel discrepant input assessment:

Tab. 6.1: Dual channel evaluation
Evaluation Input A Input B Synchronous | Status of the | Input to the I/ | Synchro-
type time timer? | two-channel | O module in | nization
evaluation the “Logic” | time error
view
Equivalent 0 0 0 Inactive 0 Un-
changed®
0 1 < Synchro- Discrepant 0 Unchanged
nous time
1 0 < Synchro- Discrepant 0 Unchanged
nous time
1 1 0 Active 1 0
X y = Synchro- Error 0 1
nous time
(timeout)
Discrepant 0 1 0 Inactive 0 Unchanged
0 0 < Synchro- Discrepant 0 Unchanged
nous time
1 1 < Synchro- Discrepant 0 0
nous time
1 0 0 Active® 1 Unchanged
X X > Synchro- Error 0 1
nous time
(timeout)

2 If synchronous time is active (> 0), the synchronization time timer is restarted with the first signal change that leads
to a discrepant state. When synchronous time is deactivated (= 0), the synchronous time timer does not start, i.e. a
timeout will never occur.

¥Unchanged = The last state is retained.
4If the correct sequence was retained.
The following rules apply to the transitions between the various states of the two-channel evaluation:

A dual channel evaluation can only be active (the input of the 1/0 module in the Logic view changes from
low to high) if ...
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* The status since the last active was inactive at least once; i.e. it is not possible to switch from active to
discrepant and back to active; and

» Synchronous time has not expired or is deactivated.

NOTICE

If the correct sequence for reaching the active state has not been maintained (i.e. if the status

has switched from active to discrepant to active), then modules of the MSI-EM-1084 and MSI-

EM-18 class will indicate this sequence error within 100 ms at the latest if the synchronous time
has not elapsed before this (i.e. if the synchronization time is set at 0 or to a value > 100 ms).
Older modules will not show this sequence error; however, their input in the Logic view likewise
remains at low.

In the event of a synchronization time error or a sequence error, the module will behave as follows:
* The MS LED for the respective module will flash red (1 Hz).
* The LEDs for the respective inputs will flash green (1 Hz).
* The Input data status of the module will be low in the Logic view.

Resetting the error:
A synchronous time error (timeout) or sequence error is reset when the inactive state was reached.

6.3.1.3 CPU flag

CPU flags are available as inputs and outputs in the Logic view. They can be used to create logical loop-
backs, for example.

A CPU flag consists of an output flag and an input flag. The input flag always assumes the same value
(high or low) as the corresponding output flag with a delay of a logic cycle (i.e. the logic execution time).

You can use input flags multiple times.
In MSl.designer, it is possible to define up to 80 CPU flags.

Increased delay times can make the control unstable.

CPU flags always cause a delay of 1x the logic execution time. The reason for this is that the in-
put flags always assume the value that the output flag had in the previous logic cycle.

% Always calculate the resulting delay when computing the response time and functionality.

6.3.1.4 Jump addresses

Jump addresses consist of a source jump address and a target jump address. The target jump address as-
sumes the same value (high or low) as the corresponding source jump addressed without delay — pro-
vided it does not involve a loopback. In this respect, jump addresses differ from CPU flags.

You can use jump addresses in order to interconnect components that are on different logic pages.
You can use target jump addresses multiple times.
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6.3.1.5 Internal inputs for controller modules

For MSI 4xx-type modules that you install as hardware, the following internal inputs are available in the
logic.

Location

You can find the internal inputs in the Inputs section of the Logic docking window:

fe Logic v q
I Y Filter view I
Function blocks 46
User-defined function blocks 0
Inputs -]

=

v & MSI420[0]
¥, Qutput status (M5I 420[0]) Output sta...
¥, Input status (MS1 420[0]) Input status
¥, Forcing active Forcing active
¥, Verified Verified
#*, External status (MSI 420[0]) External s...
¥, First logic cycle First logic cycle
#*y Internal status (MS1 420[0]) Internal st...

¥, Logical 1 Logical 1

[« b v [ [« [* [+ [+ >

¥, Logical 0 Logical 0

Fig. 6.5: Status bits

Reference

Tab. 6.2: Status bits and their values

Bit Possible values

Output status Indicates whether there is an error with respect to the output test pulses
and the plausibility check or with internal outputs.
* 1 (High):
No error
* 0 (Low):
Error present.

Input status Indicates whether there is a sequence error, synchronization time error,
test pulse error, or an internal error at one of the inputs.
* 1 (High):
No error
* 0 (Low):
Error present.

First logic cycle You can trigger initialization functions in the logic program using this input.
+ 1 (High):
First logic cycle after the transition from the Stop state into the Run
state.
* 0 (Low):
State during all other logic cycles.
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Bit

Possible values

External status

Indicates whether there is a B1, B2 voltage error and/or overcurrent error
at the outputs.

From A-03 onwards, errors of the output state or the input state can also
be detected on this state bit.
* 1 (High):
No error
* 0 (Low):
Error present.

Force active

Indicates whether the force mode is active.
* 1 (High):
Force mode is active.
* 0 (Low):
Force mode is not active.

Internal state

1 (High)

Logical 0 and You can use these status bits to obtain a valid logical configuration if it con-
logical 1 tains functional block inputs that a) are not required and b) cannot be deac-
tivated.
* Logical 0:
Permanently sets the input of a function block to 0 (low).
* Logical 1:
Permanently sets the input of a function block to 1 (high).
Verified Indicates whether the configuration is verified.

* 1 (High):
Configuration is verified.
The CV-LED on the controller module is permanently lit up in yellow.
* 0 (Low):
Configuration is not verified.
The CV-LED on the controller module is flashing yellow at a 1 Hz cycle.

6.3.2 Connecting inputs and outputs with function blocks

If you have placed the required inputs and outputs in the Logic view, you can connect them using the func-
tion blocks provided by MSI.designer . Your logic programming is created in this way.

This section shows you how you can program simple logic in MSl.designer using an example.

Requirements

The following inputs and outputs can be found in the Logic view:

- [ Resetmsi 4200012

['ﬂ' Emergency stop.M5I 420[0..._

Step 1: Select and place logic module
% Open the Logic docking window.
% Select the desired function block under Function blocks.
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fr Logic * I
I Y Filter view I

Function blocks 39

» 1&f Logic

v Application
b Reset
W) Restart
{’-(: Switch-off delay timer
{’% Adjustable switching-off delay
"C-_j. Switch-on delay timer

3':_{. Adjustable switching-on delay

% Drag the function block onto the open logic page.

= Because not all of the inputs are connected, the function block will be marked in red.
In addition, the status display will indicate an error in the menu bar.

Function blocks 0
» G Logic
v (& Application

@ Reset

® Restart

9 Switch-off delay timer

¥§ Adjustable switching-off delay w

£ Switch-on delay timer

4 Adiustable swtching-on delay

Step 2: Connecting the inputs and outputs using the function block
% Using the mouse, click on the node of an input and push and hold the mouse key.
= A hand icon will appear.

e . L B Coonn e
4@~ Emergency stop, ESB.MST 4... W LampMSI430F50[0.Q1 |

% Move the hand icon on to the input node of the function block and release the mouse key.
= The input and the function block will be connected with a line (logical connection).

i
(47 Emergency stop, ESEMSI 2. M-

Sl T LlampMsI430£5001Q1 )

% In the same manner, establish the connection for the other input and for the output.

= As soon as all inputs of the function block are connected, the function block will be marked in yel-
low and the status display will no longer show an error in the menu bar.

& ResetMSI430.F50[0]14 B @

4@~ Emergency stop, ESB.MSI 4... & . Lamp.MSI 430.F50[0.Q1
Reset
sei

B “ .

Step 3: Parameterizing the logic module
% Click on the function block with the mouse.
% Open the Properties docking window.

¥ Properties v 0

Tag name

Info

Parameters

Min. reset pulse time | 100 ms b

% Set the required parameters in the Properties docking window.
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6.3.3

Parameterizing reference for function blocks
You can find an extensive reference of the parameters here: Referencing the function blocks
[chapter 7]

Tips for working in the “Logic” view

Topic

Tip

Interconnecting elements

An alternative to the previously described procedure:

Using drag-and-drop, move an input or output over the node of the func-
tion block to which the connection is to be established.

Placing components

You can move function blocks, inputs, and outputs anywhere you wish.
Click on them with the mouse and move them to the desired location.

As a placement aid, you can activate the grid points in the command
bar.

Adding notes

You can save text notes anywhere.

To do this, click with the right mouse key on the empty background of
the work area and select the Add note entry in the context menu.

Working with multiple pages

In order to maintain an overview of an extensive project, you can create
additional pages in the Logic view.

» Creating a new page: In the command bar, click on + Add page

* You can generate connections between the pages using a CPU flag
or jump addresses.

Deleting connections

To delete a project component or a connection:
 Click on the element.
* Press the button: Del.

Paste tag names directly in the
Logic view

Double click on the input or output and write the desired tag name di-
rectly in the element.

Grouping function blocks

You can select groups of function blocks in order to convert them into a single grouped function block. This
is useful for simplifying repeated use of logic groups and for reducing the number of function blocks on one

page.

Function block diagram

Input 1

. Maschinel |

,

Fig. 6.6: Logical connections for grouped function block

Properties

A grouped function block has the following properties:

* It can have a maximum of 16 inputs and 16 outputs.

« It cannot contain the fast shut-off function block or a different grouped or user-defined function block.
» The symbol for a grouped function block can be selected from a permanent library in MSI.designer.
* ltis created in the Logic view but is not displayed in the list of function blocks (Logic docking window) .
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« It is stored with the project. If the project is opened on a different PC, the grouped function block will be
displayed.

|t can be stored as a user-defined function block.

When calculating the total number of function blocks in a project, a grouped function block is not
counted as one block but rather as the number of function blocks used within it.

This is how you create a grouped function block
% Select the function blocks to be grouped together in the Logic view.
% Activate the context menu by right clicking on one of the selected function blocks.

- ] ContactorMSI410(0]Q2 | -

&) Lamp.Msl 410[01.Q1 } -

e # Edit L
oo EECopy  CtrdeC |
I . A et CtrleX | .. oo
. ...l.l.............| W Delete Del L
.| mmGroup CtrlsG |
1|
________________________________ s

Fig. 6.7: Creating a grouped function block

% Click on Group...
= The Grouping dialog will open.
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Fig. 6.8: Dialog for editing function block details for the grouped function block
% Enter a name for the new grouped function block.
% Within the dialog, click on OK to confirm your changes and close the dialog.

= The selected function blocks will be reduced to a single grouped function block on the worksheet
for the main program.

- 195 Emergency stop, ESB.MSI 4... &) Lamp.MSI 410[01.Q1 ]
- [ ¥ Enabling switchMSI 410[0]..——m @™ | ... :

[..--". Single channel closer.MSI 4... L_-,:'_'I Contactor.M5I 410[0].02 }
[[E:!i] Safety light curtain, type Z.... I [

The name of the grouped function block can be edited here by clicking on the icon of the func-
tion block and then Edit.

When you click on the corresponding tab (in this case: Machine 1), you can edit the grouped
function block.

The content of the new grouped function block will be saved on a new page. In the example, the name of
the new grouped function block is Machine 1. The work area of the grouped function block is displayed in
orange.
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= =
@P E Lo{;m @  configuration has errors. o M ok [Osearch

© overview o8 Logic P9 Gateway & Tags B Report WiE online

sart | 100% v Y © Nomalv | BB |y | § it M@ | = stetioncapaviities | 4+ Add page T Removepage | BE New CFE " Switch view

fe Logic Overview  Machine 1 [1] X

1Y Filter view |

Function blocks 39

b L& Logic
- ~
2 T
v (& Application —— Single channel closerMsl... st ({1 Contactor.MS| 420(0].04
® e W
" Safety light curtain MS| 42, ®
M) Restart | Reset |

& Switch-off delay timer -

0
¥4 Adjustable switching-off delay =5} Emergency stop.Ms! 420(0...
3 @ Lamp.Ms! 420[0].1Q2
4 Switch-on delay timer = (o) ampM>IS0011Q2
¥ _Enabling switch,MSI-EM-18... o

safed 51801 @ =an3onuis 133(odd &

L]
g &f Adjustable switching-on delay
& /i Contact monitor

44 Valve menitoring
‘@ Operation mode selection switch
E= Ramp down detection

¥ 4 Dual channel evaluation

» & Muting

User-defined function blocks

Inputs

Favorites

0
8
Outputs 8
0
o

Jump label

& Hardware @ Modules £ Logic

This is how you can add inputs and outputs to a grouped function block.
% Click on the tab for the grouped function block in the Logic view.
% Open the Logic docking window.

% From the Inputs and Outputs sections, drag the desired elements onto the logic page of the grouped
function block.

% Connect the inputs and outputs as required with the grouped function block.

% In order to change the tag name of the inputs and outputs used:
Click the desired element and write the desired designation in the Tag name entry field in the Proper-
ties docking window.
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=B 4 9 o v =5 o
@P Login @  configuration has errors. S | Test| 10433213 | + P (2

A f Logic Overview Machine X

2 Y Filter view |
& Function blocks 39
S User-defined function blocks 2 v B
B ous . [ & mput1
= inpu
s & | ¥ Input2
Output: 8
o Outputs
% @ Output 3
M @& Outputa [ & Input3 =
g2 @& Output 5
7 [ ¥ Inputd
k @ Output 6 \ /
@ @ Output 7
B & Output 8
Favorites [
Jump label 0 | [

& Modules £ Logic

Fig. 6.9: Adding inputs and outputs to a grouped function block

Inputs and outputs added to the grouped function block are displayed in the main program for the function
block itself and devices can be connected to it. As soon as the device has been connected, it is displayed
in the logic of the grouped function block when the External view is displayed.

= =
@P E Lo{;in ©  configuration has errors. o M ok [Osearch

© overview o8 Logic P Gateway & Tags B Rreport i

& Input 3

start | 100% v W © Normal ¥ B e | F it T = Add page [ Remove page | BE New CFB # Switch view
[H  f Logic -7 Overview  Machine 1 [1] X
3 | riter view |
% Function blocks 39
3 User-defined function blocks [} B .
"g" Inputs 8 = Single channel closerMSl... : ) 8 /] ContactorMS| 420[01Q% |
- Safety light curtain MS| 42 Et
& & Input | Reset )

& Input4 Input 4

8 dwpers s L & ® Lo
& Input & Input 8 ) I
Outputs 8
Favorites 0
Jump label o
@ Hardware @ Modules  f, Logic
Fig. 6.10: Grouped function block with connected devices
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6.3.4

In order to toggle between the internal tag name of the grouped function block (internal view) and the exter-
nal 1/0 descriptions (external view), click on Change view in the toolbar.

» The Internal view indicates the tag name of the grouped function block for its inputs and outputs.
» The External view indicates what is connected to the grouped function block.

This is how you can transfer a grouped function block to another PC:

% Save the project and open it on the other PC. The grouped function blocks contained in the project will
automatically be imported.

Automatic logic check

MSI.designer automatically checks the logic programming in your project. Connection errors are checked;
other errors are not detected.

As long as the configuration is not valid, it will not be possible to start simulation mode or to transfer the
configuration.

Important security information

Check your application thoroughly for correctness!

Because the MSI.designer only checks for logic-internal connection errors, you have to check
the following aspects systematically yourself:
A % Does your application correspond to the results from the risk analysis and the avoidance
strategy?

% Have all of the applicable standards and guidelines been complied with?
If not, you are placing the machine operator in danger.

Displaying errors
If there is a connection error, you can see this in several locations within the software:

Display Explanation

Status display in the |If there is a connection error, the status display will show the fol-
menu bar lowing message:

‘ 0 Configuration has errors. QE'IX 0/1

You will always see this display regardless of which view is cur-
rently active.

Logic command If there are errors present, this display shows the number of func-
bar, outside right tion blocks having the connection errors.

" 27 Logic Errors
Logic view Pages that have a connection error have a warning symbol dis-

played in the tab:

Function components at which one or more inputs are not con-
nected are shown in red.

[ Resetmsiasofsopie  mo o - S
- [{8F Emergency stop, ESBMSI4 M- - - - W B B lampMSI430F5001Q1 | -

Eliminating connection errors

% Connect all of the inputs at function blocks to the corresponding hardware inputs.
= The function blocks are shown in yellow.
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= The error message in the Logic command bar and in the menu bar will be deleted.

6.3.5 User-defined elements

In addition to the standard elements in the Hardware and Logic docking windows, it is also possible to cre-
ate, configure, import, and export user-defined elements. This function makes it possible for you to create
your own elements with preset configuration options (e.g. single-channel or dual channel evaluation, syn-
chronous time, On-Off filtering, connection to test outputs, etc.) that comply with the requirements of your
individual equipment.

6.3.5.1 Creating I/O elements

Step 1: Creating a new library
% Open the Hardware docking window.
% Click on the User-defined elements section heading.
= The Add icon will appear to the right next to the section heading.

B
% Click on the Add icon.
= The Please enter name window will open.

% Enter a name and click on OK.
= Underneath the User-defined elements, a new library will appear.

# Hardware v i
I Y Filter view I
Sensors 35
Actuators 16
Favorites 3
User-defined elements [v]

» X Examplelibrary

Step 2: Specify the properties of the library
% Click on the newly created library.
% Open the Properties docking window and use it to configure the properties required.

# Hardware ¥ 0 ¥ Properties

I Y Fitter view I e
Sensors 55 & ‘ ExampleLibrary

Actuators 16

Favorites
Info

User-defined elements 0

Type User-defined library
» X Examplelibrary

Name ExampleLibrary

Save Save as

Security

Library mode | Editable W
Editing mode | Change password ...
Display mode | Change password ...

Use mode | Change password ...

» Security section:
Make the following security settings for the library.
You can define different access modes and assign respective of passwords for them.

* Info section:
Click on the Save button and back up the library (file format: *.SPI).
Step 3: Create and configure a new element
% Open the newly created library by clicking on the Arrow symbol.
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User-defined elements 0 I:I

¥ X Eamplelibrary

Add element

% Click on Add element.

= The configuration dialog will open.

Geen . =

Symbol | Type ‘ Name | Details

Delete

General properties

[ ] =

Cancel

% Click on Add and click on the desired element type in the Available elements dialog.

,

‘ Symbol

MName

Type

Available items

—t Single channel opener %
- Single channel closer
=% Dual channel opener

== Dual channel closer

I Dual channel short circuit detection

= The selected element is inserted into the configuration dialog overview.

[ ]

=il =

symbol | Type Name Details

Single channel opener ~ Single channel opener “ Tag name

-t

¥ Info

Type
open

OFF-ON filter visible
Name
OFF-ON filter | |
ON-OFF filter visible
ON-OFF filter | |
» Tag names

v Test parameters

Test output visible

Use test output

% Click on the element in the overview.

% Enter the chosen parameters for the added element in the Details column.

Single channel opener

Single channel

er

Single channel
opener

Minimun test period ms
Maximun test period ms

The type and scope of the parameters is different, depending on the element type.
You can obtain more detailed information on the element types and their parameters in the Hardware man-

ual.

Leuze electronic GmbH + Co. KG

MSI.designer configuration software for MSI 400

95



Leuze Working with MSl.designer

6.3.5.2 Creating and managing user-defined function blocks

Once you have created a grouped function block (Grouping function blocks [chapter 6.3.3]), you can pro-
tect it against changes and import it into the selection list of function blocks to use it in future projects. The
resulting function block is called a user-defined function block.

Function block diagram

b

P
Output 1

Input

\_ Maschinel |

Fig. 6.11Logical connections for a user-defined function block
A user-defined function block has the following properties:
* |t can have a maximum of 8 inputs and 8 outputs.
+ It cannot contain the fast shut-off function block or a different grouped or user-defined function block.

» The symbol for a user-defined function block can either be user-defined or it can be selected from a
permanent library in MSI.designer.

* The user-defined function block is created in the Logic view and displayed in the selection list of func-
tion blocks (Logic docking window).

» When you open a project containing the user-defined function blocks on a different PC, you have the
following options:

* You can import the user-defined function blocks into the selection list of function blocks on the new
PC in order to use them in other projects.

» Or you can import the user-defined function blocks for this project only. In this case, they will not be
displayed in the selection list of function blocks.

When calculating the total number of function blocks in a project, a user-defined function block
is not counted as one block but instead as the number of function blocks used within it.

This is how you create a user-defined function block

In order to create a user-defined function block, you must have previously created it as a grouped function
block (see Grouping function blocks [chapter 6.3.3]).

% Open the view of the grouped function block by clicking on its tab.
% In the toolbar, click on New CFB.... The Function block details dialog will open.
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S D =
Symbol: g’)
Library | Beispiel v

Tag name | Maschine 1

\
J
5| Maschine 1 1
¥| Maschine 1 1
E| Maschine 1 1
J
J
J
J

I I| Maschine 1
I l| Maschine 1
| Maschine 1

B | Maschine 1

| Creste new fibrary | add | [ cancel |

Fig. 6.12: Dialog for editing function block details for the user-defined function block
% Enter a name for the new user-defined function block.

% If you have not created any libraries for user-defined function blocks, on the bottom left click on Create
new library and assign a name for the library in the subsequent dialog window.

Please enter name - M

Function block library [ CFB-Libran| |

‘ oK | | Cancel |

= In the Logic docking window a user-defined function block appears in the selected library.

fr Logic *q
I Y Filter view I

Function blocks 39

User-defined function blocks 1

£, CFB blocks

This is how you can edit the properties of a function block library

After you have given the library a name, you can set the library mode. This mode determines the properties
of all of the function blocks contained in this library.

- Editable

* Use and display

* Use

* Protected
In addition, user rights can be assigned for access to the various properties of the function blocks.
Function block libraries can be saved with the Save as command in the Properties docking window.
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£ Properties

H' Tag name

Info

T Functien block Ii-
ype

brary
Function block Ii-
Na
brary
Save | Save as |
Security
Library mode| Editable v |

Editing mode | Change password ... |
Display mode | Change password ... |

Use mode | Change password ..

Fig. 6.13Editing a library for user-defined function blocks

When a user-defined function block is placed in the Logic view, its content is displayed on a new page. In

the example, the name of the user-defined function block is Machine 1. The work area of the user-defined
function block is displayed in orange. The options of use, display, and edit for a user-defined function block
depend on the parameters of the library from which the function block comes.

This is how you edit a user-defined function block

» The user-defined function block can be edited the same as a grouped function block, provided the user
rights for the respective library allow this.

» A subsequently edited user-defined function block can be re-saved by clicking on New CFB in the tool-
bar.
This is how you can permanently delete a user-defined function block from your PC

% Delete all occurrences of the user-defined function block on your computer or convert each individual
one into a grouped function block by clicking on Edit.... in the toolbar.

% Using the right mouse key, click on the user-defined function block that you wish to delete in the selec-
tion list of function blocks. The context menu will open.

% Select the Delete user-defined function block command.

NOTICE

You cannot undo this command!
You will still be able to use other projects containing the deleted user-defined function blocks. If

you open an older project containing the user-defined function blocks that have been deleted
from your PC, it will be treated as a project that was transferred from another PC. You will be
asked whether you wish to import the user-defined function blocks in the project permanently as
user-defined function blocks or as grouped function blocks for use in the current project only.

6.3.5.3 Exporting and importing user-defined elements
You can export libraries with user-defined elements that you have created in and import them into a differ-
ent installation of MSl.designer.
File format
* 1/0O elements: *.SDI
* Function blocks: *.SDL

Transferring user-defined libraries to a different PC (exporting)
% Open the Hardware or Logic docking window.
% From there, click on the library you wish to use in a different installation of the MSI.designer software.
% Open the Properties docking window.
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= You will see the configuration dialog for the selected library.

% Properties * 0l

Tag name

[ | Own actuators

Info

Function block

T -
yee library

Name Own actuators

Save Save as

% Click on Save as.
= Windows Explorer will open.
% Save the library at the desired location.

Importing user-defined libraries
% Open the Hardware or Logic docking window.
% Click on User-defined elements or User-defined function blocks with the right mouse key.
= The context menu will open.

Actuators 16
Favorites 0
User-defined elements 0

> g Own actuators

w7 Import IO library

% In the context menu, click on 10-Import library or on Import function block library.
= Windows Explorer will open.
= You can search for the library using Windows Explorer and select it.

6.3.6 Viewing the dependencies between sensors and actuators

You can view the dependencies between the sensors and actuators used in the logic programming in their
respective properties.

Example 1: Sensor (single channel closer)

All actuators affected by this sensor are listed in the Dependencies section of the sensor’s properties.
You can jump straight to one of the displayed actuators simply by clicking directly on it.

—= Single channel closer MSI 4... B o 0o o000 s B o
| S o — k’ o
D BE Copy  CtrlsC Debouncing
| ¥ cu Ctrl+X Test parameters
- Dependencies
o Delete Del

[ HiLeuchte granMsi 430F5001Q1 |

[ H4 Lampe Wamung.Ms| 430F500103 |

[ K13 Ladegabel in Betrieb.Ms1 430£50001.04 |

| K1 Kran auf schnell.MSI 430.F50[01.IQ1 |

Effects | K2 Kran auf langsam.MS5I 430.F50[0.1G2

| K3 Kran auf langsam.M5! 430.F50[01.1Q3

| K5 Kran links/rechts schnell.23A1.Q1

|
|
[ K4 Kran ab langsam.Ms| 430F50101104 |
|
|

| K6 Kran links/rechts langsam.23A1.02

Example 2: Actuator (lamp)

All sensors that this actuator is dependent on are listed in the Dependencies section of the actuator’s
properties.
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You can jump straight to one of the displayed sensors simply by clicking directly on it.
() Lamp Emergeney Stop@OAL) - - ool

Properties 3

Info
© | B Copy  Cirl+C Test parameters

) ¥ cut CtrleX Dependencies

" | O Delete Del Start.25A1.1

| First logic cycle | !

Depends on

| CPU flag 27 | |

| Emergency stop.M3I 430.F50[0].14 | !

6.3.7 Integrating active display values in the notes
You can integrate active values that show the live values of the connected function blocks in the notes to
your logic programming.
Example

The values marked in red are real-time values for the inputs of these function blocks. In other words, if the
input current changes when the control is connected, the active display values simultaneously reflect this
change.

am - |

R L e—

C . I=I=!.._

.: I—I.-—l.._l. . .- -1‘-.*-.

Function
» The active display values help you to configure and monitor your project.

» Depending on the function block, you can select different display values to then be displayed in the reg-
ular note, e.g. input values, times or number of different events.

* You can also enter static text in the note in the normal way, e.g. as an explanation for the display val-
ues.

» The live values selected from the function blocks are then displayed in the note.

You can only select and add the active display values to your logic controller during configura-
tion.

Requirement
» Your logic controller is fully operational.

+ Mo logic errors

* "View and communicate internal values" is activated under Station capabilities.
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Procedure

Add the active display values as follows:
% Create a note and open the Edit note window.
% Click Add active display values.

% Select the required function block as the Source and then the display value under Values.
. - -

% Click Add.

= A variable is added to the Edit note window. This consists of:
${Function block[ldentifier].value}

= The active display values appear in the note in the Logic view.

Recommendation: Assign unique tag names for function blocks

If you have not allocated a tag name to the function block, the index of the function block is selected as the
identifier by default. If additional function blocks are added, the index of the function blocks may change.
However, this change is not adopted in the variables for the active display values. It may not be possible to
display the value or the value may not correspond to your intended display value.

Therefore, always use appropriate, unique tag names for your function blocks in your logic programming.

6.4 Adapting display names of project components

At any time while working with MSl.designer, you can adapt the display names of project components to
your information requirements.

The Name view is particularly well suited to this task, since, within a window, you can here see all the

project components as a linear list and you can thus assign the desired new designations element by ele-
ment.
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© overview B Logic P9 Gateway & Tags B report §iif online status

E E | Y riter
E‘:. System name a ‘ Tag name ‘ Type
4 MSI-FB-PROFIBUS[14].Direct-out 9.8it 1 Data bit 1 | " Gateway output
é MSI-FB-PROFIBUS[14].Direct-out 9.8it 2 [Databit2 | " Gateway output
; MSI-FB-PROFIBUS[14].Direct-out 9.8it 3 [Databit3 | " Gateway output
';3 MSI-FB-PROFIBUS[14] Direct-out 9.8it 4 [Databit4 | " Gateway output
é MSI-FB-PROFIBUS[14] Direct-out 9.8it 5 [Databit 5 | " Gateway output
: MSI-FB-PROFIBUS[14].Direct-out 9.8it 6 [Databits | " Gateway output
; MSI-FB-PROFIBUS[14].Direct-out 9.8it 7 [Databit7 | " Gateway output
’3.: OR[1] [ | {5} Function block
Requirement
In the naming scheme of the element, for which you want to change the display name, the Tag element is
used.

Detailed information: "Tags" view [chapter 5.3.4]

Procedure
% Switch to the Name view.

% Select a project component containing the display names that you would like to adapt and click on the
Tag name in the input field.

% Enter any desired character string into the input field.

= Depending on the selected project component, either the entire name or only part of the display
name changes (see "Tags" view [chapter 5.3.4]).

Leuze electronic GmbH + Co. KG MSI.designer configuration software for MSI 400 102



Leuze Working with MSl.designer

6.5 Saving individual content for the report

Information regarding selected elements can be entered in the Properties docking window. This is in-
cluded in the report and is shown with the respective element under the User documentation heading.

The documentation function is available for the following elements:
» Controller
* Modules used in the Module docking window
* Logic pages
» Function blocks used on a logic page
Calling up the documentation function
% Use the mouse to select one of the elements mentioned above.
% Open the Properties docking window.
% Click on the User documentation button.

E1 Projektstruktur w I 1 Eigenschaften - q

I Y ansicht filtern I -"@: Tag-Name

S —

Benutzer-Dokumentation |

Neues Projekt

* & Steuerung 1

= ~ Info
¥ & MSI420[0]

Typ MSI 420
> [i.-, Eingange

Name MSI| 420[0]

> é Ausgange ——
Klemmenvariante | Schraubklem... ¥

¥ 4] Logikseiten
» || Antivalenz 1
4| E-Stop
> (0‘_; Sprungadresse
» | MSI-EM-I1084[1]

» | Msi-FB-CANOPEN[13]

= The User documentation editor will open.
= You can format text by using the buttons in the command bar of the editor.

Gveore

= Name MSI 410
™ Type MSI410[0]

81 ][ fsegoen Jz - EEEEE

Keep [the following in mind when:

* <sample text>
* <sample text>

Display in report
IE] 200
3315 Wiring diagram T 200
33.L6 Test pulse parameter 3.3.1.7 User Documentation

3.3.L.7 User Documentation % Keep the following in mind when:
+ csample text

341/0 modules
Leuze electronic GmbH
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6.6

6.6.1

Simulating logic programming
You can use the simulation mode to check your programming logic off-line. You can start the simulation
mode in the Logic view.

During the simulation, the inputs are set to low or high by mouse click. The subsequent switching of the
outputs can be seen in the Logic view.

& | Test| 10433213

Orogs B report
B | el

Favorites 3 Type age
User-defined elements 0
Name Emergency stop

Selected items -~

]

T
(2 g o

senpael ®  fenanen Z

<57 Emergency stopiSI 430F.

A ® NotHaltistok28A1.04
a ®
| Reset
@ H3 Leuchte Not-Halt 29A1...

e ©4ms B s4s% B 106300

Fig. 6.14: Simulation of a valid logic configuration

Notes
» The logic programming must be valid before you can simulate a project. Thus, MSI.designer cannot
display any logic errors.
* While the simulation mode is active, the background of the Logic view turns green.

Performing the simulation
How to proceed when you want to perform a simulation in MSI.designer. And what functions does the
Logic view provide?
Procedure
% Open the Logic view.
% Ensure that your programming logic is error-free.

+ Mo logic ermors

% Click on Simulation in the task bar of the Logic view.
&
= Simulation mode will start.

= The background of the Logic view appears in green and the task bar reveals the commands for the
simulation.

[l Realtime ¥ | B Start &3 Reset P Step | 4=

% In order to start a simulation of the logic, click on the Start/Pause (A) button for a simulation at full
speed.

= The Timer (B) will show the elapsed time.
= The timer can be reset using the Reset (C) button.
% In order to stop a simulation, click again on the Start/Pause (A) button.
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Simulation time control
For logic processes that proceed too quickly in real time for them to be followed, there are two options:
» The simulation is executed continuously when you click on Start/Pause (A).
Use the pulldown menu under Real-time (D) in order to slow down the sequence of the simulation.

 ltis possible to execute a simulation incrementally. Stop the simulation with the Start/Pause (A) for that
purpose. You now have the following options:

* You can move the simulation forwards stepwise by using the Forward (E) button. The time incre-
ments can be adjusted in the Time window (F) using the Plus/Minus button. When you click on
the Forward (E) button, the simulation will jump forward by the corresponding time interval. In this
input method, MSl.designer rounds up the entered time to the next possible permitted logic execu-
tion time.

Alternatively, you can enter the time increments using the keyboard. To do this, click in the Time
window (F) and enter the desired number. MSl.designer automatically performs a check to ensure
that no prohibited values are entered.

Minimumn: 4 ms

Stepsize: 4 ms

Ej ?msh

« The Back (G) button activates the playback mode. This allows you to reset the simulation by a de-
fined time value. This is either a predefined time value that you can select by clicking the Back but-
ton. Alternatively it might be a freely defined time value that you can enter into the Time window
(F).

When playback mode is active, the task bar shows a button with the same name highlighted in
green.

Playback mode is terminated by clicking the Back to simulation (H) button.

Action possibilities

While the simulation is running, you can set an input to high by clicking on it. Inputs on high are displayed
in green. You can set the input back to low by clicking again.

Once the simulation is stopped, it is possible to select inputs that are supposed to switch at the next-possi-
ble time. When you click on an input with the simulation stopped, initially only the input will appear (not the
connected connection) in green to indicate that it will switch during the next cycle of simulation. This makes
it possible to simultaneously switch multiple elements with the simulation stopped or in increment mode
and to then observe the effect on the logic.

After the desired inputs have been set, the simulation can continue so that the logic and the outputs will
switch accordingly. To do this, either click on the Start/Pause (A) button for continuous execution or use
the Forward (E) button for incremental execution.

Info

NOTICE

Not possible: Simulation of fast shut-off
The Fast Shut-Off function cannot be simulated.

NOTICE

Leuze recommends a stepwise simulation with dual channel evaluation, EDM or valve
monitoring

If EDM or Valve monitoring function blocks with dual channel evaluation are used, it is recom-
mended to execute the simulation in increments.

These functional blocks expect that several inputs change their status within a (parameterizable)
synchronous time or that the signal on a read-back input changes within a (parameterizable)
synchronization time after the respective output has been switched. This cannot always be sim-
ulated in real time, but might require the use of appropriately small time increments.
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6.6.2

Logic analyzer

The logic analyzer integrated into the Logic view allows for detailed tracing of individual signal sequences
or combined, multiple signal sequences and can record the result.

Important notes for use

% Use the signal sequences of the logic analyzer as a tool, e.g. for application development,

fault analysis or commissioning.
% Do NOT make the signal sequences of the logic analyzer the basis for validating the safety
functions.

¢ Off-line mode

The simulation mode must be active when the logic analyzer is to be used without a connection to the
controller (off-line) (see: Performing the simulation [chapter 6.6.1]).

¢ Online mode

The logic analyzer is then also available when the controller is connected (on-line). Please note the fol-
lowing regarding the signal sequences shown:

% The signal sequences shown in on-line mode do not correspond to the actual control behav-
ior. The reason is the update interval, which is approx. 250 ms in on-line mode. It is possible
that short pulses are not shown.

% Signal representation may be delayed due to the connection quality.

Starting the logic analyzer

% If you wish to use the logic analyzer off-line:
Start the simulation mode [chapter 6.6.1].
- Or -
if you wish to use the logic analyzer online:
Connect your PC to the safety controller [chapter 6.7].

% In the Logic view, select the Logic analyzer button in the command bar.

« Logic analyzer

= The logic analyzer will open as a separate window in the work area.
This window opens on the right side, next to the Logic pages opened in the work area.

Inputs
» 1 wmsi4100]

Drop 1/O here to create chart

Outputs 1
Function blocks 2

Adding inputs and outputs
% Pull the desired inputs out of the left bar and onto the area of the logic analyzer.
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BB 2 | v | + IR — |~ & S

Inputs 10
v § wmst41010]
» & Intemal Inputs

Single channel closer.MSI 410[0] 11

-~ Single channel closer.MSI 410[0].11

]

% Pull the desired outputs out of the left bar and into the area of the logic analyzer.
B B = | 1o |+ BEEDDEE — |~ % 2

Inputs 10
Outputs 1
v I wsi4100]
[/ Contactor.MSI 410(01Q1
. N
Example

Logic analyzer with two signal sequences:

%agel  Logicanalyzer X

BB & | e |+ IR — |~ & S

Inputs 10

— Single channel coserMSI4100] %
> 1 msialo0)

[/ ContactorMSI41000Q1 3

Outputs 1

Function blocks 2 oo oo s s | aeon

000006000 000008000 __00:

Info

* You can use the mouse to change the sequence of the inputs and outputs.
* Unused elements can be hidden with the following button:

X

* The time panel can be used to stipulate the time interval in which the real-time view is shown.

10000 ms =

Off-line mode: Recording and analyzing data

% Change to the desired logic page and start the simulation.
% Set the desired inputs to high or low, using the mouse.

: . : : : : :
i
—— Single channel closerMSI4.., % 1
e A W R e
| Switch-on de..

% Change to the logic analyzer.

= You will see the signal sequence for the active controller.
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= The time bar at the very bottom can be used to follow the signal sequence for the entire simulation
period.

E B & | bson |+ EEEEE — |~ % S

Inputs 10 foserMSI 4100111 X

1 msi4100)

[ ContactorMsi410(01Q1 X

o

Outputs 1

Function blodks 2 T T T T R T

% If you wish to stop the logic analyzer, click on Pause.

Online mode: Recording and analyzing data
% Start the controller.

P s | 100% v ¥ © Nommal ¥

Pagel X

* [ = single channel claserMST 4..|

B [ ContactorMSIZ10[01Q1 |

% Change to the logic analyzer.
= You will see the signal sequence of the active controller.

= The time bar at the very bottom can be used to follow the signal pattern for the entire period of con-
nection to the controller.

E b & | bson |+ EEEE — |~ % S

Inputs 10

—~ Singe chamnel doserMSLAIODN: X

1 wsia100

A Comacorviaomar X

o

Outputs 1

FrEEniES 5 000004000 000004500 000005000 009005500 000006000 000006500 000007000 000007500
5 i v

% If you wish to stop the logic analyzer, click on Pause.

Exporting, importing and printing recorded data

In addition to the control functions for recording, the following functions are also available in the command
bar of the logic analyzer.
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Tab. 6.3: Key

Element

Function

Imports a previously exported signal sequence in MSl.designer.
You can view the signal sequence again in the logic analyzer.

Exports the recorded data.

You can import the export file with the recorded signal sequence again in
MSI.designer at a later point.

Prints the recording most recently completed.
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6.7  Connecting to the safety controller

This section describes how to set up an initial connection between the MSI 400 safety controller and a PC
or laptop.

As well as a USB interface, the controller modules MSI 420-x and MSI 430-x have a TCP/IP configuration
interface which enables the station to be configured via MSl.designer. This interface works in parallel with
other fieldbus Ethernet protocols.

Important notes

Do not connect the safety controller via the USB and the Ethernet interface simultane-

ously!

A The MSI 400 system can only communicate with one single instance of MSl.designer at the
same time. If you wish to establish multiple connections to the safety controller, either from a

single PC or from multiple PCs, this can lead to inconsistencies in the configuration and diag-

nostics or to errors in operation. This applies to both USB and Ethernet connections.

Also take note of the signal run-times in the case of remote TCP/IP connections!

Remote TCP/IP connections to the gateway may be unstable if the signal run-time is too long.
% Use the ping command to check the signal run-time to the gateway. Signal run
times > 250 ms may result in a connection loss.

Possible solutions:
A % Ensure that the connection is fast enough or change the routing if possible.

Or:

% Use a program such as TeamViewer to control a local computer on which MSI.designer has
been installed, and that is locally connected to the safety controller.

Or:
% Contact Support at Leuze electronic.

Step 1: Establish the cable connection and start the software
% Connect a PC or notebook to the USB or Ethernet interface of the MSI 4xx controller module.
% Switch the safety controller on.
% Open the configuration software installed on the MSI.designer PC.

Step 2: Establish a connection from the software
% In the menu bar click on Update.

e
L

% In the Connection name list select the controller which you wish to connect MSI.designer to.

| Test | 10.43.32.13

% Click on Connect.
]
=P
Connect

= The Login to control dialog window appears.
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Login to control — g
User: | L Maschinenfiihrer v |
Password: | |

% Store the user data for a user, who has the corresponding rights to establish a connection and click on
Login.

= The connection is established as soon as, instead of Connect, the Disconnect button appears in
the menu bar:

27

Disconnect

= The following dialog window appears, in which you can select an action for the connection:

Choose project for control Tat_:talion_ M

Local project

- Not verified =

- CRC: 0xDCB5CB96 [ |
- Total test value: 80 3F AB F6 98 D9 ... ﬂ
Il:, Download project to contrel

Control project
- Not verified ——
- CRC: 0xODDBAF31 *1
- Total test value: F7F836 93 F7 41 ... “

Ili Upload project from control

i Create new project from ilable module confi

Cancel

Step 3: Execute action
% Select the desired action.

% If you have selected the action Download project to control:
Acknowledge the following message with Yes to start the control immediately.

oo =

@ Should the control system be started?

.

= Control is started (Run status).

= If you have selected the Upload project from control option as an action, the selected project ap-
pears in the views of MSl.designer.
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6.8 Configuring the connection to the safety controller
Viewing connection information

% Click on Edit controller configuration in the menu bar.

Ccm.nected to: Teststation b Start 192-153-1.5! ,f' &,
Device stopped DHCP Active I,\} Disconnect

= The Controller configuration window will open. Here you can view all relevant connection infor-
mation.

Starting and stopping the controller
% Click on Start to start the controller.

.' Start

% Click on Stop to stop the controller.

B Stop

Changing IP settings
v The controller is stopped.
% Click on Edit controller configuration in the menu bar.
= The Controller configuration window will open. Here you can change the connection settings.

Control configuration

Device name | Teststation |

IP address via DHCP |_|

IPaddress | 192 . 168 . 1. 5|
Network mask | 255 . 255 . 0. 0|
Gateway | 192 . 168 1. 1n::-n|

DHS| o. 0. 0. ﬂ|

SNTP | |

Transmit

Current RFC standards for network addresses must be observed. The addresses
10.XXXXXX.XXX; 172.16.XXX.XXX - 172.32.xxX.XxX; 192.168.xxx.xxx are permitted. The IP and
gateway addresses must be in the same network, depending on the network mask. DHCP is ac-
tive by default! If a DHCP server is not available, the IP address must be configured manually.
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6.9

6.9.1

6.9.2

Transferring the system configuration

The configuration of the safety controller initially only exists as a project, i.e. as a MSI 400 project file. This
project file must be transferred to the MSI 400 removable program storage MSI-SD-CARD via the controller
module.

The removable program storage MSI-SD-CARD and the controller modules communicate via an
internal interface.

It is also possible to connect a PC directly to the removable program storage MSI-SD-CARD. In
this way, the project file can be directly transferred from MSI.designer to the removable storage
(further information: Saving of the project file [chapter 5.9.10]).

The configuration data are checked for compatibility during their transfer to the removable program storage
and can subsequently be verified (by reading and comparing).

Transferring verified project data to several safety controllers

The removable program storage can, for example, be used on a PC to copy the verified project data with-
out further processing in the MSl.designer software and transfer them to any number of MSI 400 safety
controllers. This process copies the configuration data without any changes, including the verification infor-
mation that was determined when the first safety controller was configured with these data.

Transferring project data to the safety controller

How to connect MSI.designer with the safety controller and how to transfer a project to the controller is ex-
plained here:

Connecting to the safety controller [chapter 6.7]

Compatibility check

The configuration data contain an electronic type code and a version code for each module that is to be
configured. During transfer, each module checks whether it is compatible with the configuration data. The
compatibility check is solely based on the functional part of the respective module, not on the hardware ver-
sion; the design of the terminals, for example, is not included.

If the compatibility check has a negative result, a corresponding error message is generated in the respec-
tive module and in the controller module.

Some modules in MSl.designer have different version numbers stored, which means that a
compatible module can be selected from a list underneath the module.

Converting projects from a controller module with an old build state to a controller module with a
more recent build state

If you wish to use a controller module with a more recent design (i.e. with a later build state), you can con-
tinue using your previous project which was developed based on a controller module with an older design
(i.e. with an earlier build state). Proceed as follows:

% Open the module view.
% Convert the module.
= Everything else happens automatically and your project is ready to use again.

If an error should occur during the conversion process, a corresponding message will be displayed in the
conversion dialog.

Users are obliged to repeat the verification and validation processes for the application after this conver-
sion.
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6.9.3 Verifying the configuration

After the project has been downloaded to the control, the MSI 400 system can be verified. To do this,
MSI.designer reads back the configuration data of the MSI 400 system and generates a new report. If it
matches, the data is displayed in a report. If the user confirms the correctness of the report, the system is

verified.

Scope of the verification

The control project transforms to a safe state upon verification. With this step, which is a safety-
related application, the configuration becomes the legal responsibility of the person who signs
the verification report or confirms the correctness of the verification report in the system.

% Carefully check the report as described below before pressing the button with the same
name to confirm the verification.

% Only verify projects that precisely correspond to the configuration you expect.

% Use suitable independent measuring techniques to check the plausibility of the values mea-
sured by the MSI 400 control.

A\

Make sure always to keep the concluding report

If you use the Extended security function and have activated falsification protection, you will
need the code from the final report to perform falsification activities.

% Always save the report from the verification.

% Further information: Protecting a project from manipulation (extended security function)
[chapter 6.1.7]

0

NOTICE

Once the configuration is verified, the MSI 400 system automatically switches into the Run state
after the supply voltage is switched on.

If the configuration is not verified, then the system must be manually placed into the Run state
with the help of the MSI.designer (see Changing the device state [chapter 6.10.1.3]).
Verification of a MSl.designer project is only possible in combination with a MSI 400 system and
corresponding controller modules.

This is how you can verify a configuration
% Click on Verify in the menu bar.

Verifv

]
Configuration is not verified. “" [:%

= The Verification report window opens.
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woessssen e
3 Configuration

3.1 Software version

Program name Version Createdon  .NET Framework  Processor architecture
1000 9152016 v4.0.30319 x86

3.2 General information
Project Neues Projekt

4ms
0.0%
Not verified
3.2.1 Project description
3.2.2 Project notes

User Dateftime Note
911212016 5:44:13 PM Erstelit

3.2.3 Modules

‘Tag name Type Version Address.
MS1 420-01 MS! 420-01 Dxx 0

& Carefully check the report.
The report exactly reflects the configuration of the project on the control. If you see any items that re-
quire changing in the report, you must adapt the MSl.designer project accordingly. Changes are not
possible directly in the report.

% If the configuration displayed in the report corresponds to the configuration expected, click on Verify
bottom right.

The configuration data of more complex sensors and actuators, which are configured outside of
MSI.designer (e.g. safety light curtains), are not included in the verification. They are verified ac-
cording to the operating instructions for these devices.

= If the verification fails
If any differences are detected between the configuration data of the project and the project data
from the report, a corresponding message is displayed with information about appropriate actions.
Verification of configuration cannot take place. In that case, note the information in the error mes-
sage as to how to proceed. End the dialog by clicking on Cancel.

= If the verification is successful
If the MSl.designer is able to perform the verification successfully, a concluding report will be gener-
ated, which you must then print out or save.
The system is considered to be verified once you have performed one of these two actions.

Notes

The status verified/not verified is displayed on the status display on the menu bar as well as by the status
LED CV on the controller module (see Device state and LED displays in the controller modules [chapter
6.10.1.1)).

Q‘,{? Configuration is verified.

Fig. 6.15: Configuration verified successfully

The safety controller MSI 400 is also ready for use without verification. However, in this case, the automatic
state transition to Run after the power supply is switched on is not performed. The project must be started
manually by the user using the Start function of MSI.designer.

NOTICE

The project can only be verified by the user on request.

% Through the verification, the user confirms that all the project data from the verification re-
port agrees with the MSI 400 system that they have programmed.

% As a precondition for the verification of a MSI 400 system, the user must have fully tested
the safety functions of the machine or the system. This validates the correct function and re-
action in all applications.

Validation is identical in its content to the technical check during the commissioning of the
MSI 400 system.
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6.10 Using the monitoring functions

With online controllers, you can use the following monitoring functions in the Module view and in the Diag-
nostics view of MSl.designer.

You can read here how to connect MSI.designer to a safety controller: Connecting to the safety
controller [chapter 6.7]

6.10.1 Observing the device states of the system

In the Modules view, you can observe the status of all installed modules, as well as the status of the inputs
and outputs in live operation.

The following table provides an overview of the device states of the MSI 400 system.

Some device states require user intervention, e.g. change of the state from Stop to Run (Changing the de-
vice state [chapter 6.10.1.3]). Other states are based on the internal self-test of the MSI 400 system, e.g.
Internal errors.

6.10.1.1 Device state and LED displays in the controller modules

Flash code meaning

Tab. 6.4: Key

Symbol Meaning
O LED off

3¢E LED flashing

® LED lights up

Tab. 6.5: Device state and LED displays in the controller modules
PWR/EC Meaning Additional info
Power/Error-
code
An error has occurred in the control. All 24 | Number of flashing pulses = error class
* V outputs have been switch_ed off. The 2: Configuration data
Red flashing control must be restarted with a power ON e
reset after the cause of the error has been | 3: Application
eliminated. 4: Self-test
The number of flash pulses indicates the 5: Voltage/current monitoring
Ieorrr](;]rsclass to which the occurring error be- 6 1/0 modules
7: Cross-communication
8: Internal
The supply voltage at A1, B1, or B2 is out- | The following applies to A1: An overvoltage
* side of the range of 16.8 V to 30 V. > 30 V or an overvoltage > 36 V applied for
Green flash- | The PWR-L only indicates an overvoltage longer than 1 s triggers a critical error. Only
ing (1Hz) |(30..36V) on B1 or B2 flashing if at least 1 | the red PWR/EC LED will then flash (5x).
output was configured in the output group
in question.
o The supply voltage at A1, B1, and B2 is
Green within the range of 16.8 V to 30 V.
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MS Meaning Additional info
Module State
There is no project at the control or the No or incorrect module configuration
* project data is faulty (because, e.g., the
Red flashing number of inserted I/O modules does not
(1 Hz) match the project).
Project data was adopted from control and
* I/O modules, control waiting for start com-
Green flash- |mand
ing (1 Hz)
® Control has started.
Green
One or more inputs have a cable break or
* / * short-circuit to 24 V.
Red/green | Or there is a sequence/synchronization
flashing time error at a dual channel input.
Or an output has a test error (e.g. short-cir-
cuit).
(47 Meaning
Code Verified

The project at the control has not been ver-
ified.

The control will not start automatically after
power ON reset.

Yellow flashing (1 Hz)

The project at the control has been veri-
fied.

The control will start automatically after
power ON reset.

Yellow

NET
Network Status

Meaning

* Connection setup with control

Flashing green

(for 3 s)
Input LED Meaning Additional info
A single-channel input has a test error (ca- | Applies to 11 to 116 (..120) and 1Q1 to 1Q4 if
* ble break or short-circuit at 24 V) or the in- | single-channel has been configured.
Green flash- | Put was not configured in the projectand | gj3ghes synchronously with MS LED in
ing (1 Hz) 24 V is pending. red.
Dual channel input has synchronization Applies to 11 to 116 (..120) and 1Q1 to 1Q4 if
* time error or a sequence error or at least dual channel has been configured.
Green flash- |one of the two inputs has a test error (ca- | .t pair flashing on and off.
ing, alternat- ble break or short-circuit at 24 V) PP g
ing
(1 Hz)
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Input LED Meaning Additional info
@) Signal level at the input terminal is 0 V.
Off
® Signal level at the input terminal is 24 V.
Green
Output LED |Meaning Additional info
_*_ Output has a test error. Applies to Q1..Q4 and 1Q1..1Q4
Green flash-
ing (1 Hz)
@) Output is switched off.
Off
® Output is switched off.
Green

6.10.1.2 Device state and LED displays in the safe input/output modules

0

The displays of the MS LED and the input LEDs I1 to 18 are identical to those for the MSI-EM-
1084 and MSI-EM-I8 expansion modules.

Flash code meaning

Tab. 6.6: Key
Symbol Meaning
O LED off
3¢E LED flashing
o LED lights up
Tab. 6.7: Displays of the MS LED
MS Meaning Notes
Module State
O Supply voltage outside of operating range | Check supply voltage at terminals A1 and
A2.
* * Repairable external error Check cable of flashing inputs and outputs.
/ If all output LEDs are flashing, check the
Red/green supply voltage of terminal A1 and A2 for

flashing (1 Hz)

this module.

*

System is in the stop state or the voltage
supply to A1 is outside the range of 16.8 V
to 30 V.

Start the application in MSl.designer.
Check voltage supply to A1.

Green flash-
ing (1 Hz)
® System in the run state and the voltage
Green supply to A1 is within the range of 16.8V to

30V.
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MS Meaning Notes
Module State

* Invalid configuration

Red flashing
(1 Hz)
3¢E Critical error in the system; suspected in Switch supply voltage off and back on.
this module. Application has been stopped. If the error has not been eliminated after

Red flashing |All outputs are switched off. this has been done multiple times, then re-

(2 Hz) place module.

In order to identify the module affected,
use the diagnostics display in MSl.de-
signer.

o Critical error in the system; suspected in a | Switch supply voltage off and back on.
Red different module. Application has been

If the error has not been eliminated after
stopped. All outputs are switched off.

this has been done multiple times, then re-
place module in which the red LED is flash-
ing (2 Hz).

In order to identify the module affected,
use the diagnostics display in MSl.de-

signer.
Tab. 6.8: Displays of input LEDs
Input LEDs (11-18) Meaning
@) Signal level at the input terminal is 0 V.
Safety mat: Both inputs actuated.
® Signal level at the input terminal is 24 V.
Green
_*_ Signal level at the input terminal is 0V and
a repairable error at a dual channel input is
Green (1 Hz) pending.
Synchronous with the red MS LED
_*_ Signal level at the input is 24V and a re-
pairable error is pending.

Green (1 Hz)
Alternating with the red MS LED

Tab. 6.9: Displays of output LEDs

Output LEDs (Q1-Q4) Meaning
* Output has a test error.

Green (1 Hz)
Synchronous with the red MS LED

O Output is switched off.

® Output is switched off.
Green (1 Hz)
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6.10.2

6.10.1.3 Changing the device state

You must implement certain state changes in the MSI 400 system manually in the MSl.designer software.
These changes in the device state are as follows:

* Change from Stop to Run
« Change from Run to Stop
To change the device state, click on the corresponding button in the command bar of the Modules view:

Tab. 6.10: Start and Stop buttons

Button Description
b Start Sets the MSI 400 system to the Run state.
M stop Places the MSI 400 system in the Stop state.

Once the configuration is verified, the MSI 400 system automatically switches into the Run state
after the supply voltage is switched on.

If the configuration is not verified, the system must be set to the Run state manually.

Do not use the feature for switching from Run to Stop to perform work in the danger zone

of a plant.
A Following a voltage drop and a subsequent restart, the system may inadvertently switch to the
Run state.

The system must be in a safe state while work is being performed in the danger zone!

6.10.1.4 Behavior at system start
If the safety controller of MSI 400 transfers from Stop to the Run state:

» The First logic cycle status bit of the controller module is high for the duration of the logic execution
time. This status bit is available in the Logic view as an input element of the controller module.

« All timers and states, including the error states of the function blocks, will be reset.

Forcing inputs (Force mode)

Inputs and undetermined outputs, for example of the gateways, can be forced while the controller is con-
nected, when the ForcingRun state in the Logic view is selected.

This means that you can set inputs high or low controlled by software, regardless of the actual value of the
physical inputs. In this case, the MSI 400 system, including the programmed logic, will behave precisely as
if the physical inputs or outputs had actually assumed the respective value.

This will make it possible to test the wiring of your system in online mode and to check the function of your
logic program, for example, during commissioning or maintenance.
Technical information

» With force mode, you can only directly influence inputs in the logic of a MSI 400 system but not safe
outputs or logic events, such as function blocks or jump labels.

» The force mode is only available during the first 18 hours after switching on the controller (Power on).
When the controller module has been switched on for longer, switch it off and on again to be able to ac-
tivate force mode.
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Safety information

Ensure that there can be no danger to people or damage to equipment!

In force mode, you can freely influence the value of the safety inputs. By doing so, you
can cancel the protective function of your safety equipment and induce a hazardous situ-

ation.
A % Make sure that no one is in the hazardous area of your machine or system before you acti-
vate force mode.

% Make sure that no one can enter the hazardous area of the machine or system during the
time that force mode is active.

% Additional safety measures may be necessary when force mode is used.

Do not use force mode simultaneously on multiple PCs.

é When using force mode:
% Make sure that no one can also activate force mode from a second PC. This could result in
a hazard-inducing condition.

Requirements

The following requirements must be met in order to use the force mode:

» The configuration of your MSI 400 project may not be verified (LED CV on controller module flashes
Yellow at 1 Hz).

If you attempt to activate force mode even though the configuration has already been verified
(CV LED on the controller module lit in Yellow), a dialog will appear that will enable you to reset
the status to Not verified.

* You must be logged on as a user with the authorization F (use force mode) (see Defining access
rights (manage users) [chapter 6.1.6]).

* Recommendation: Connect your PC to the USB interfaces using the MSI 400 system.

Step 1: Starting force mode
% Connect your PC to the safety controller [chapter 6.7].
% Stop the controller.
% Switch to the Logic view and click on the Forcing button.

M. Force mode

= The controller changes to the Run state.
= A dialog for entering the time opens after which the force mode will be automatically ended.

f‘?‘\ Start Force Mode

Force mode is a safety critical functionality. You can
celect the time, after which the force mode is terminated,
unless it is retriggered by using force actions in M51400,

Device in Force Mode: 1 | % Smin = Smin

OK l l Cancel
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% Click on the desired time in the selection list and click on OK.
= The force mode is started.
= The color of the Forcing button switches to green.

&, Force mode

= The background color of the Logic view changes to orange.

—~ 52 Not-Betrieb (Uberbriick.
52 Not-Betrieb (Uberbrick.
-~ 52 Not.Betrieb (Uberbrick... M- -
@ Anlauf-Quittierung

@ Not-Halt ist ok

—— Single channel closer.MSL

\ J 4
4,—- s —
1 R
o
moL
—
ﬂ ol @ H3 Leuchte Not-Halt2!
- . . - [ @ 13 Leuchte Not-Halt2
__ Eingang 129AL13 -
267 Emergency stop.29ALIL12 - - =
- . - [¥ External status (25A1) o . .
[, Bemalstaws (251) = | Residual me... |
—~ B50_no Haltepratze Glakon. e

When force mode is active, it is not possible to log out, to receive and compare a configuration,
or to stop the device.

Step 2: Forcing one or more inputs
% Select one or more inputs that you would like to force.

- Force individual input: Click on the input.
- Simultaneously force several in-  Left-click on the empty background of the work area
puts: and drag a capture frame (marked in blue) around the

desired inputs.

% In the context menu, select the desired forcing option.

Tab. 6.11: Forcing options in the context menu

Option Function

Forcing Starts the force mode.

Switch over all force | Switches over the input value.
values Note: You can also switch over an individual input by clicking it.

Deactivate forcing Stops the force mode. The input will be evaluated with its actual
physical value by the MSI 400 system.

Instructions on visualization

A forced input is indicated with an exclamation mark. An active input (high) is shown in green, while an in-
active input (low) is yellow. Inputs whose forced value is different than their actual physical value are shown
in light blue.

Tab. 6.12: Display in the force mode

State Display

Physically low input, non-forced

[—-’"— single channel closer.12 _—

Physically high input, non-forced

(== single channel closer12  Jm—
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State Display

Physically high input, forced to low

([ —= single channel closer12  l—

Physically high input, forced to high

Instructions on functions

* When an input is being forced in the logic, the real value of the physical input is not displayed in the
Logic view, but only in the Modules view or the Modules docking window.

» Forcing only influences the inputs in the logic program but not the physical inputs of the extended mod-
ules. Examples:

» Forcing does not affect the inputs of a module that are being used for fast shut-off. Thus, the output
in the hardware may stay at low even though the inputs in the logic are forced to high, because fast
shut-off in the module is being controlled directly by the physical inputs.

» Forcing does not affect inputs whose values are not being controlled by the logic program but in-
stead are being directly transferred to a PLC via a gateway.

» Force mode always applies to the entire project. For logic programs comprising multiple pages in the
Logic view, this means that a forced input is not only set to the same value on the currently opened
logic page but everywhere that it is used.

» Contrary to simulation mode, you can use the EDM or Valve monitoring function blocks as well in
force mode if corresponding devices are actually connected that will transmit the required read-back
signal when the outputs are activated.

* A maximum of 10 inputs can be forced simultaneously.

* When using a MSI 400 gateway, note that the process image of the gateway always reflects the actual
physical value of the inputs and outputs of the connected devices and not the (simply virtual) forced
value of an input in the logic program. If the value of an Output is changed (e.g. from high to low) by
forcing an Input in the logic program (e.g. from high to low), the (actually changed) physical value of
the Output (low in the example) in the process image is transmitted to the PLC, however not the
forced low value of the input in the logic program, but again the actual physical value of the input on the
device (high in the example). Consider this when evaluating the data transmitted in the SPS.

Step 3: Ending the force mode
The force mode can be ended in the following ways:

* Manually by the user

» Automatically after the time defined at the start has elapsed when no further actions have been initi-
ated. You can see the timer in the command bar of the Logic view:

00:03:27

» Automatically, after 3 seconds, if the MSI 400 system detects an error (e.g. if there is a disruption in the
connection to the PC).

When ending force mode, all of the outputs of the MSI 400 system are set to low and the active application
is stopped.

Make sure that exiting the force mode does not create a hazardous situation!

ending force mode.

% During force mode, the real value of an input may have changed (e.g. switches pressed,
safety doors open, etc.). Before restarting your machine or system, make sure that this will
not result in any hazard.

: % Make sure that your machine or system is in a safe state and cannot be damaged when

Procedure: Manually ending the force mode
% In the command bar, click on the green button Forcing.

&, Force mode
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= The force mode will end.
= The Forcing button loses its green highlight.

M Force mode

= The background color of the Logic view changes back to blue.
= All of the outputs of the MSI 400 system are set to low and the active application is stopped.
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7 Referencing the function blocks

71 General security information regarding logic programming

The functional logic of the MSI 400 system is programmed using function blocks. These function blocks are
certified for use in safety-relevant functions when all safety standards are being maintained during imple-

mentation.

The following sections provide information on the important aspects of using function blocks in

the MSI 400 system.

A\

Be aware of the corresponding standards and safety regulations!

All of the safety-related parts of the system (wiring, connected sensors and control devices, con-
figuration) must meet the respective standards (e.g. EN 62061 or EN ISO 13849-1) and safety
regulations. Safety-relevant signals must be used for safety-input and safety-output signals in
safety-relevant applications. Make sure that the application meets all of the applicable standards
and regulations!

You are responsible for checking that the correct signal sources are being used for these func-
tion blocks and that the entire implementation of the safety logic meets the applicable standards
and regulations. Always check the function of the MSI 400 hardware and logic program in order
to ensure that they are behaving according to your risk reduction strategy.

Implement additional safety measures if the safety value could lead to a hazardous state.

The safety value for process data and outputs is low and is set if an error is determined. If the
safety value (signal = low) could lead to a hazard-inducing state in the application, additional
measures must be implemented, such as evaluation of the status of the process data and
switch-off of the output signals in question, if the status evaluation detects an error. This applies
particularly to inputs with edge detection.

Pay particular attention to unexpected rising or falling edges.

Particular care must be taken during the planning of applications in which an unexpected rising
or falling edge could lead to a hazard-inducing situation at an input with edge detection. An error
at an input can generate such types of edges (e.g. interruption in network communication, cable
break at a digital input, short-circuit at a digital input that is connected to a test output). The safe
value is set until the conditions have been met for resetting the error. For this reason, the signal
in question may behave as follows:

% It temporarily switches to high instead of remaining in the error-free low state (falling edge
and rising edge, i.e. transition from low to high to low), or

% It temporarily switches to low instead of remaining in the error-free high state (falling edge
and rising edge, i.e. transition from high to low to high), or

% It remains low instead of changing to the error-free state to high.

A\

Note the delays from the CPU flag in the reverse path.

A reverse path signal is an input signal that is connected at the output of a function block with
the same or a higher function block index (the function block index is displayed at the top in
each function block). Thus, the input uses the output value of the prior logic cycle. This must be
considered for the functionality and particularly when calculating the response time.

In order to connect a reverse path signal, you have to use a CPU flag. A CPU flag generally

causes a delay of a logic cycle (see below: Example).
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7.2

Example: CPU flag in the reverse path

[ €2 CPU Marker 0

[—-"— Single Channel NO.5P-50L...

Fig. 7.1: CPU flag in the reverse path

Function block overview

£ CPU Marker 0 ]

The MSI 400 uses function blocks to define the safety-based logic. A configuration may not consist of more
than 300 function blocks. There are logical function blocks and application-specific function blocks. The fol-
lowing table lists all the available function blocks for MSI 4xx:

Tab. 7.1: Overview of function blocks

Logic

* AND (And operation)
* OR (Or operation)

* XOR (exclusive OR)
* NOT (negation)

RS flip-flop

JK flip-flop

T flip-flop
Binary decoder
Binary encoder

Start/edge

* Reset
* Restart

Edge detection

Delays

« Switch-on delay
» Switch-off delay

Adjustable switch-on delay
Adjustable switch-off delay

Counter and cycle

» Counter (upward, downward, upward and down-
ward)

» Cycle generator

Ramp down detection
Log generator
Retentive memory

EDM/output components

+ EDM
* Valve monitoring

Fast shut-off with bypass
Fast shut-off

Muting

* 4-sensor muting (sequential)
* 4-sensor muting (time-controlled)

2-sensor muting (timer-controlled, with/without
direction detection)

Presses

» Contact monitor, universal presses
» Eccentric press contact monitor
* Press single stroke

Press set-up
Press automatic mode
Cyclic operation

Others

» Operation mode selection switch
« Emergency stop
» Switch evaluation

» Solenoid switch

Light grid evaluation
Two-hand, type IIIA
Two-hand, type llIC
Multi-two-hand
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7.3

7.4

7.41

7.4.2

User-defined function blocks

» Grouped function block » User-defined function block

The MSI 400 system can support up to 300 function blocks in a given application. The response time is in-
fluenced by the number of function blocks. Therefore, you should keep the number function blocks in your
application as low as possible.

Function block properties

Function blocks have a host of different properties that you can utilize. The configurable parameters are dif-
ferent depending on the function block. You can access the configurable properties of a function block, by
selecting the Logic view and calling up the Properties docking window. The following example shows the
function block Switch evaluation with the Parameters section unfolded:

¥ Properties v I

l . ITag name
| Switch evaluation

Info

Parameters

lnpnts| 3 - pual chan... ¥ |
Mode| 2 - Antivalent ¥ |

Function test required [v/|

Synchronous t_lme ’j ms
(pair 1)

Synchronization time 200 | ms

Synchronous t_ime ’j me
(pair 2)

1/O configuration

Fig. 7.2: Configurable parameters of function blocks

You can find the configurable parameters, depending on the specific function block, in the Parameters and
I/0 configuration sections. The Tag name field makes it possible for you to replace the specified descrip-
tion of the function block with your own description and to add a name or descriptive text to the function
block, which will be displayed in the Logic view under the function block. The description of the inputs and
outputs can be changed by clicking on the respective connection of the function block. You can find a gen-
eral description and the index of the function block under Info.

Input and output signal connections of function blocks

Function block input connections

Possible sources for function block inputs are:
+ All input elements, that are offered to you in the Logic and the Hardware docking window.
» Outputs from function blocks

Inverting inputs or outputs

The inputs and outputs of some function blocks can be configured in an inverted manner. This means that
the function block evaluates a high signal at an inverted input as low and vice versa.

Function blocks with invertible inputs or outputs

Function blocks with invertible inputs or outputs include the following, among other things:

« AND * RS flip-flop

« OR « JK flip-flop

+ XOR o T flip-flop
Procedure

You can invert an input or output in two ways:

"Properties” docking window
% Click the relevant input or output of the function block in the Logic view.
% Activate the Inverted port parameter in the Properties docking window.
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743

¥ Properties v Q

Tag name

Info

Parameters

Invert port %

Context menu

% Click the relevant input or output of the function block in the Logic view.

% Select Invert input in the context menu.

Display of inverted inputs or outputs

Inverted inputs or outputs are displayed with a small white circle:

£¥ Properties v

Tag name

Info

Parameters

Invert port |Z|

Fig. 7.3: An example of an AND function block with an inverted input

Output connections of function blocks

Function blocks provide various output signal connections for connecting to physical outputs or to other

function blocks.

The output of a function block can be connected to multiple subordinate function blocks or to multiple out-
put elements. The behavior of the outputs is explained in the description of the individual function blocks.

Tab. 7.2: 1/0 configuration of the function block, switch evaluation

Switch evaluation function block with
configuration basic setting

Input 1 (Pair 1)

\_Safety Gate...

Enable
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Switch evaluation function block with

A
all available inputs and outputs nput - 0 Release

Synchronization time...
5

nput 2
Input 1 IZPI;I' 2) - v ynchronization time...
Input 2 (pair 2) - [m]]] I o Function test reques
— &
| 0]

Function test signal Synchronization error

Function test emror

: )]
\_SWItL‘h evalu... Y.

Properties parameter area for the

. . . Properties * |
switch evaluation function block ki ? !

ll”:m I Tag name
|

Info

Parameters

Inputs | 1 - Single cha... ¥

1 - Single channel

2 - Dual channel (1 pair)
Function test

3 - Dual channel (2 pairs)

Synchromn s
(pair 1)
Synchronization time ms
Synchronous time
ms

(pair 2}

10 configuration

7.5 Parameterization of function blocks

Except for the type of input (e.g. single-channel, two-channel equivalent etc.), function blocks can have ad-
ditional parameters, which are defined on the property page of the function blocks shown above.

7.5.1 Time values and logic execution time

NOTICE

When selecting time monitoring for synchronous time, pulse duration, muting time, etc.,
the following should be noted

The times
% must be greater than the logic execution time and
% have an accuracy of + 10 ms, plus the logic execution time, during the evaluation.

The logic execution time depends on the number and type of function blocks used. It is a multiple of 4 ms.
If the logic execution time used exceeds 100%, it is increased by 4 ms. The logic execution time is dis-
played in the Logic view. It has an accuracy of £ 100 ppm (parts per million).

7.5.2 Error outputs
Various function blocks have one or more error outputs. These error outputs are either present
* by default
or

» appear automatically at the function block as soon as the corresponding parameters (e.g. synchronous
time) are set

or
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» appear at the function block once they have been selected in the parameterization of the function block.

Input 1 (Pair 1) ( 6 D Enable

Input 2 (Pair 1) ® Discrepancy error (Pair 1)

Input 1 (Pair 2) ® Discrepancy error (Pair 2)

Input 2 (Pair 2) ml:l] I ® Function test required
Function test signal @ Synchronization error

Fig. 7.4:

Function test error

@
\ Safety Gate... )

Error output

The error outputs are high if an error has been detected based on the configured function block parameter
(e.g. synchronous time error, function test error, synchronization error, etc.). If an error output is high, the
main output (e.g. the output release) is low.

The error outputs are low when the respective error has been reset. The conditions for resetting an error
are described in the section for the respective function block.
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7.6 Logical function blocks

7.6.1 NOT

Function block diagram

Cutput

Fig. 7.5: Function block diagram for the NOT function block

General description

The inverted value of the input appears at the output. When the input, for example, is high, then the output
is low.

Truth table

The following applies to the truth table in this section:
0 means logical low

1 means logical high

Truth table for NOT

Tab. 7.3: Truth table for the NOT function block

Input Output
0 1
1 0

7.6.2 AND

Function block diagram

= EutEut 1

Fig. 7.6: Function block diagram for the AND function block

General description
The output is high when all of the evaluated inputs are high. Up to eight inputs are evaluated.
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Example: When eight emergency stop buttons are connected at the inputs of the function block, then the

output is low as soon as one of the emergency stop buttons is pressed.

Parameters of the function block

Tab. 7.4: Parameters of the AND function block

Parameters Possible values

Number of inputs 2108

Inverting input x

Any input of this function block can be inverted.

Further information: Inverting inputs or outputs [chapter 7.4.2]

Truth table

The following applies to the truth tables in this section:
0 means logical low

1 means logical high

X means "any" =0 or 1

Truth table for AND evaluation with one input

Tab. 7.5: Truth table for AND evaluation with one input
Input 1 Output
0 0
1 1

Truth table for AND evaluation with two inputs

Tab. 7.6: Truth table for AND evaluation with two inputs
Input 1 Input 2 Output
0 X 0
X 0 0
1 1 1

Truth table for AND evaluation with eight inputs

Tab. 7.7: Truth table for AND evaluation with eight inputs
Input 1 Input 2 Input 3 Input 4 Input 5 Input 6 Input 7 Input 8 Output
0 X X X X X X X 0
X 0 X X X X X X 0
X X 0 X X X X X 0
X X X 0 X X X X 0
X X X X 0 X X X 0
X X X X X 0 X X 0
X X X X X X 0 X 0
X X X X X X X 0 0
1 1 1 1 1 1 1 1 1
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76.3 OR

Function block diagram
.
Input 1 0
Input 2 = EutEut 1
Input 3
Input
—
Input
Input 7

T P . |
INpUT &

Fig. 7.7: Function block diagram for the OR function block

General description

The output is high when any of the evaluated inputs is high. Up to eight inputs are evaluated.

Example: When eight light curtains are connected at the inputs of the function block, then the output is high

as soon as at least one of the light curtains is free.

Parameters of the function block

Tab. 7.8: Parameters of the OR function block

Parameters Possible values
Number of inputs 2108
Inverting input x Any input of this function block can be inverted.

Further information: Inverting inputs or outputs [chapter 7.4.2]

Truth table

The following applies to the truth tables in this section:
0 means logical low

1 means logical high

x means "any" =0 or 1

Truth table for OR evaluation with one input

Tab. 7.9: Truth table for OR evaluation with one input

Input 1 Output
0 0
1 1

Truth table for OR evaluation with two inputs

Tab. 7.10: Truth table for OR evaluation with two inputs
Input 1 Input 2 Output
0 0 0
1 X 1
X 1 1
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Truth table for OR evaluation with eight inputs

Tab.7.11:  Truth table for OR evaluation with eight inputs
Input 1 Input 2 Input 3 Input 4 Input 5 Input 6 Input 7 Input 8 Output
0 0 0 0 0 0 0 0 0
1 X X X X X X X 1
X 1 X X X X X X 1
X X 1 X X X X X 1
X X X 1 X X X X 1
X X X X 1 X X X 1
X X X X X 1 X X 1
X X X X X X 1 X 1
X X X X X X X 1 1
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7.6.4 XOR (exclusive OR)

Function block diagram

Input 1 [ 0 A
_ .1 Cutput
Input 2
\ XOR
Fig. 7.8: Function block diagram for the XOR function block (exclusive OR)

General description

The output is only high if the two inputs are discrepant (i.e. have opposite values; one input high and one
input low).

Truth table

The truth table uses the following designations:

0 means logical low

1 means logical high

Truth table for XOR evaluation

Tab. 7.12: Truth table for XOR evaluation

Input 1 Input 2 Output
0 0 0
0 1 1
1 0 1
1 1 0
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7.6.5 T flip-flop

7.6.6

Function block diagram

Toggle 0 L Q Out

R_ a
\_ T Flip-Flop |

Fig. 7.9: Function block diagram for the T flip-flop function block

General description
The Q output switches its state at the Toggle input with any rising edge. The reset input resets the Q out-
put, regardless of the state at the Toggle input.
Truth table
The truth table uses the following designations:
* 0 means logical low
* 1 means logical high
* "n—1" relates to the previous value
* "n" relates to the current value
* xmeans "any" =0 or 1
« "/" stands for the negated value

Truth table for T flip-flop evaluation

Tab. 7.13: Truth table for T flip-flop evaluation

Toggle Reset Output Output Output Output
Q.. 1Q,4 Q, Q,
0 —1 0 0 1 1 0
0 —1 0 1 0 0 1
1-0 0 Q. 1Q,4 Q, Q,
X 1 X X 0 1
RS flip-flop

Function block diagram

R__— "]
.. RS Flip-Flop

Fig. 7.10: Logical connections for the RS flip-flop function block

General description

The RS flip-flop function block saves the last value of the Set and Reset inputs. It is used as a simple
memory cell. Reset has a higher priority than Set. If Set was most recently high, output Q is high and out-
put /Q (Q inverted) is low. If input Reset was most recently high, output Q is low and output /Q is high.
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Parameters of the function block

Tab. 7.14: Parameters of the RS flip-flop function block

Parameters Possible values

Inverting Set Any input of this function block can be inverted.

Inverting Reset

Further information: Inverting inputs or outputs [chapter 7.4.2]

Truth table for the RS flip-flop function block
The following applies to the truth table in this section:
* 0 means logical low
* 1 means logical high
* "n—1" relates to the previous value
* "n" relates to the current value
* xmeans "any" =0or1
« "/" stands for the negated value

Tab. 7.15:  Truth table for the RS flip-flop function block

Set Reset Output Q , _, Output Q , Output /Q |,
0 0 0 0 1
0 0 1 1 0
0 1 X 0 1
1 0 X 1 0
1 1 X 0 1

7.6.7 JK flip-flop

Function block diagram

) output

Cutput Q)

K - Q
JK flip-flop

Fig. 7.11: Logical connections for the JK flip-flop function block

General description

The JK flip-flop function block has three inputs. Inputs J and K only act upon the outputs if a rising edge is
detected at the Clock input. In this case ...

 If the J input is high and the K input is low, the Q output is high and the /Q output (= Q converted) is low
« If the J input is low and the K input is high, the Q output is low and the /Q output is high

« If both inputs are low, outputs Q and /Q retain the last value.

« If both inputs are high, the outputs switch over, i.e. their last values are inverted.

Parameters of the function block

Tab. 7.16: Parameters of the JK flip-flop function block

Parameters Possible values
Number of outputs 2 (Qand/Q)
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Parameters Possible values

Inverting J Any input of this function block can be inverted.

Inverting cycle

Inverting K

Further information: Inverting inputs or outputs [chapter 7.4.2]

Truth table for the RS flip-flop function block
The following applies to the truth table in this section:
* 0 means logical low
* 1 means logical high
* "t" means that a rising edge has been detected at the input
» "|" means that a falling edge has been detected at the input
* "n—1" relates to the previous value
* "n"relates to the current value
* x means "any" =0 or 1

» "/" stands for the negated value

The following truth table applies to a configuration of the JK flip-flop function block without in-
verted inputs.

Tab. 7.17:  Truth table for the JK flip-flop function block

J K Cycle Output Q ,,_, Output Q , Output /Q ,
X X 0,1,0r| 0 0 1
X X 0,1,0r| 1 1 0
0 0 1 0 0 1
0 0 1 1 1 0
0 1 1 0 0 1
0 1 1 1 0 1
1 0 0 0 1 0
1 0 1 1 1 0
1 1 1 0 1 0
1 1 1 1 0 1
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7.6.8 Cycle generator

Function block diagram

-

~

Enable

e

\Clock Genera.../

Fig. 7.12: Logical connections for the cycle generator function block

General description

The cycle generator function block makes it possible to generate a pulsed signal. When the Release input
is high, the Cycle output pulses from low to high and back to low, according to the parameter settings of
the function block.

The Ready output indicates with a pulse (duration: 1 logic cycle) the end of the cycle generation.

The pulse generator function block has 3 different operating modes, which determine the period, pause,
and sequence parameters.

Endless cycle

Parameter setting: Pulses in a sequence = 0, pauses in a sequence = any, sequences to be generated =
any

Endless sequence

Parameter setting: Pulses in a sequence # 0, pauses in a sequence # 0, sequences to be generated = 0
Sequence run

Parameter setting: Pulses in a sequence # 0, pauses in a sequence # 0, sequences to be generated # 0

<«——— Cycle period ———>

<«—  Pulse time —>

Fig. 7.13: Parameter diagram for the "Cycle generator" function block
Pulse time < cycle period (cycle duration)
Pulse time and cycle period are configured as a multiple of the logic execution time
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Parameters of the function block

Tab. 7.18: Parameters of the "Cycle generator” function block

Parameters

Possible values

Stop mode

* Immediately after removal of the start signal
» After current cycle period of the last cycle
 After current sequence

» After completion of all sequences

Duration of high
pulse

4 to 65532 ms (minimum value and step size correspond to current logic cycle
time. The maximum value is an integer multiple of the logic cycle time.)

Duration of low pulse

4 to 65532 ms (minimum value and step size correspond to current logic cycle
time. The maximum value is an integer multiple of the logic cycle time.)

Pulses in a sequence

0 to 65535

generated

Pauses in a se- 0 to 65535
quence
Sequences to be 0 to 65535

Sequence/timing diagram

Cycle On _I I—

Cycle output
Stop mode = immediate

Cycle output
Stop mode = after last cycle

g igigigigigiplg s

Fig. 7.14: Timing diagram for the cycle generator function block
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7.6.9 Counter (upward, downward, upward and downward)

Function block diagram

Up 0
Reset t:d Z_il': R @:@E

Set to start value

\Event Counte.../

Fig. 7.15: Logical connections for the counter function block (up and down)

General description

The counter function blocks make it possible to count events, either upward and/or downward, in order to
show them when a preset threshold value is reached at the Upper threshold output or when zero is
reached at the Lower threshold output. Depending on the required counting direction, there are Upward
counter, Downward counter, and Upward and Downward counter function blocks.

Parameters of the function block

Tab. 7.19: Parameters of the Upward counter, Downward counter, and Upward and Downward counter function

blocks
Parameters Possible values
Reset to zero after upper * Manual

threshold exceeded . Automatically

Set to start value after lower e Manual

threshold reached + Automatically

Upper threshold value Integer between 1 and 65535 The upper threshold value must be greater
than or equal to the reset value.

Start value Integer between 1 and 65535

Min. pulse time for reset to * 100 ms

zero + 350 ms

Min. pulse time for setto start | « 100 ms

value « 350 ms

Upward and downward inputs
A rising edge (low to high) at the Upward input increases the value of the internal counter by 1.
A rising edge (low to high) at the Down input decreases the value of the internal counter by 1.

If a rising edge (low to high) occurs at both the Upward input and the Downward input (only relates to the
Upward and Downward counter function block), then the value of the internal counter remains unchanged.

Reset to zero

A valid pulse sequence with a transition of low to high to low at the Reset to zero input sets the internal
counter to "0". This occurs regardless of whether the Upper threshold value was reached or not and like-
wise regardless of whether Reset to zero after upper threshold was configured with the Manual setting
or Automatic.

The Minimum pulse time for reset to zero determines the minimum duration of the pulse at the Reset to
zero input. Valid values are 100 ms and 350 ms. If the pulse duration is less than the configured minimum
pulse time or longer than 30 seconds, then the pulse is ignored.

Set to start value

A valid pulse sequence with a transition from low to high to low at the Set to start value input sets the in-
ternal counter to the configured value of the Start value parameter. This occurs regardless of whether Set
to start value after lower threshold was configured with Manual setting or Automatic.

Leuze electronic GmbH + Co. KG MSI.designer configuration software for MSI 400 141



Leuze Referencing the function blocks

The Minimum pulse time for reset to start time determines the minimum duration of the pulse at the Re-
set to start value input. Valid values are 100 ms and 350 ms. If the pulse duration is less than the config-
ured minimum pulse time or longer than 30 seconds, then the pulse is ignored.

Make sure that the transitions of the signals for reset to zero and for set to start value
meet the requirements.

When there is a short-circuit to high (to 24 V DC) at a physical input, the evaluated signal can
have a pulse when the signal is reset as a result of short-circuit detection. If this type of pulse
can lead to a hazard-inducing state in the machine, then the following points should be noted:

A\

% Ensure that the cable routing is protected for the signal lines (due to cross-connection with
other signal lines).

% No short-circuit detection, i.e. do not reference to test outputs.

Upper threshold value and reset to zero after reaching upper threshold

The Reset to zero after upper threshold parameter determines what occurs when the counter reaches
the Upper threshold value. If this parameter is configured as Automatic and the internal counter is equal
to the Upper threshold value, the Upper threshold output will be at high for the duration of the logic exe-
cution time. Following this, the value of the internal counter will be reset to zero.

When the Reset to zero after upper threshold parameter has been configured as Manual and the Upper
threshold value has been reached, the Upper threshold output is set at high and remains on high until
the counter value changes, either through a downward count due to a valid pulse sequence at the Reset to
zero input, or due to a valid pulse sequence at the Set at start value input when the start value is less than
the upper threshold value. Until then, all of the additional "Upward" count pulses will be ignored.

Start value and set to start value after lower threshold

The Set at start value after lower threshold parameter determines what occurs when the counter
reaches the zero value. If this parameter is configured as Automatic and the internal counter is equal to
zero, the Lower threshold output will be at high for the duration of the logic execution time. Subsequently,
the value of the internal counter will be set at the configured Start value.

If the Set to start value after underflow parameter is configured as Manual and the lower limit, i.e. zero,
has been reached, the Underflow output is set at high and remains on high until the counter value
changes, either due to a count upwards or due to a valid pulse sequence at the Set to start value input.
Until then, all of the additional "Downward" count pulses will be ignored.
Truth table for the Upward, Downward, and Upward/Downward counter function blocks.
The following applies to the truth table in this section:

* 0 means logical low

* 1 means logical high

* "t" means that a rising edge has been detected at the signal input

* "|" means that a falling edge has been detected at the signal input

* "n—1" relates to the previous value

* "n" relates to the current value

* "Y" relates to the value of the internal counter

« "X" means "any" For example, the Reset to zero and Set to start value inputs have priority over the Up-
ward and Downward inputs.

Tab. 7.20: Truth table for the Upward, Downward, and Upward/Downward counter function blocks
Upward Down Reset to |Setto start| Counter Counter Upper Lower

zero value value ,_, value , |threshold ,|threshold ,

1 0,1,0r | 0 0 Y Y+1 0 0

1 0,1,0r | 0 0 Y Y+1 = up- 1 0

per thresh-
old value
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Upward Down Reset to |Set to start| Counter Counter Upper Lower
zero value value ,_, value , |threshold ,|threshold ,
1 0,1,0r| 0 0 Y = upper | Y = upper 1 0
threshold threshold

value value

0,1,0r] 1 0 0 Y Y-1 0 0

0,1,0r| 1 0 0 Y Y-1=0 0 1

0,1,0r| 1 0 0 Y=0 Y=0 0 1

1 1 0 0 Y Y 0 0

X X 1 0 Y Reset to 0 0
Zero

X X 0 1 Y Set to start 0 0
value

X X 1 1 Y Reset to 0 0
zero
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7.6.10 Fast shut-off and fast shut-off with bypass

Function block diagram

- O utE ut

. Fast Shut Off |
Fig. 7.16: Logical connections for the fast shut-off function block
nput ﬂ )

- CutEut

I t7
lnput J

Bypass

-
\ Fast Shut Off...)

Fig. 7.17: Logical connections for the fast shut-off with bypass function block

General description

The fast shut-off and fast shut-off with bypass function blocks are used to minimize the response time of a
safety switching path within the MSI 400 system. To this end, both the inputs and the outputs of the switch-
ing path are connected to the same input/output module (i.e. MSI-EM-1084 or MSI 4xx).

The fast shut-off function blocks, regardless of the logic execution time and the logic actually provided for
the output switching, cause an immediate shutdown of an output.

The fast shut-off with bypass makes it possible to temporarily bypass the fast shut-off function using the by-
pass input.

The signal path from the output of the fast shut-off function block to the physical output that is
selected in the fast shut-off function block must be constructed such that a switch-off of the out-
put of the fast shut-off function block always causes a direct switch-off of the physical output.
Typically, the AND, Restart, or EDM function blocks can be used in the signal string. An OR
function block on the other hand will not comply with this rule.

Consider the overall response time of the entire safety function.

The response time of the fast shut-off function block is not the same as the overall response
time of the entire safety function. The overall response time includes multiple parameters out-
side of this function block. You can find a description of how you can calculate the overall re-
sponse time of the MSI 400 system in the Hardware manual.
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Parameters of the function block

Tab. 7.21: Parameters of the fast shut-off function block

Parameters Possible values

Number of inputs Fast shut-off: 1 to 8
Fast shut-off with bypass: 1 to 7

Fast shut-off output A_II oultputs of that I/0O module whose inputs are also used for the input
signals.

This is how you configure the fast shut-off function block:

The following example shows the function with three light barriers connected to a fast shut-off function
block.

L¢] Contactor.MSI 420[0]Q1 |

[ 5 Reset.MSI 420[0}11 -

1
i
=

~ : : 0 Reset
([T Sty gt curtan, e & 5 -
[d *| Safety light curtain, type 4....
E &ofeby light curtai 4. N
(S safety light curtain type Fast shut-off
Fig. 7.18: Configuration example for a fast shut-off with three light barriers

The input signals that are intended to trigger the fast shut-off function (i.e. the input signals of
the FB) must be wired in the logic such that they alone could also shut down the fast shut-off
output.

The output on which the fast shut-off function block acts must only be configured using the pa-

rameters of the function block.
The state output of the function block is only used to indicate the function of the FB or to
process it further in the logic.

In order to configure the fast shut-off function block, proceed as follows:

% In the Logic view, connect input elements to the function block.

% Open the properties of the function block by double-clicking on the function block.
% Enter the I/0 configuration area.

% Select the number of inputs you wish to connect to the function block.
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¥ Properties

(:_3 |Tag name

Info
Parameters
1/O configuration

Inputs

(- IS TR- T, TR ST R I (Y E)

Fig. 7.191/0O Settings for the fast shut-off function block
% Go to the Parameters area and select the desired zone.

>| Fast shut-off

Info

Type

Index of function block

Name

Fast shut-off
0

Fast shut-off

Parameters
Module MSI 430.F50[0]
Output | v |
Input1| 1-Zonel v |
Input2 | 1-Zone 1 v |
1-Zonel
I/O configuration 2 - Zone 2

Inpuf 3-Zoneland2 ||

Fig. 7.20Parameter settings for the fast shut-off function block

NOTICE

Inputs for the fast shut-off function block can act upon one or even two different zones. The in-
puts within a zone always involve an AND link. The results of AND links of the inputs of the two

zones are OR linked.

zone 2 parameters.

puts.

not become active.

If inputs are only supposed to act on zone 1, then you do not need the zone 2 or zone 1 and

If inputs of an application are supposed to act upon both protection zones, then the zone 1,
zone 2, or zone 1 and zone 2 parameters are parameterized according to the function of the in-

At least one of the two zones must have the state "Good" before the output is activated via the
logic. If the zone signals are applied simultaneously or before the logic signal, the output does

% Finally, select the output for fast shut-off.
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>| Fast shut-off

lTag name

* Info

Type Fast shut-off

Index of function
block

Mame Fast shut-off

0

~ Parameters

Module MSI 420[0]

Output | Contactor... ¥

Contactor.MSI 420(01.Q1 | |
Lamp.MSI 420[0].Q2 |

T ToTe T

Input3|. 1-Zonel v |

Fig. 7.21Select output for fast shut-off

The selected inputs and outputs will then be connected with one another such that the outputs in the hard-
ware configuration can no longer be moved to a different position and the inputs must remain connected at
the same module. A special symbol in front of the input/output in the hardware configuration indicates
whether elements are connected in this way.

v | msi 42010 D-xx

1 — (2 Contact monitor.MS! 420L...
2
E

Fig. 7.22: View of the inputs and outputs connected with fast shut-off in the hardware configuration
These connections are canceled when the fast shut-off function block is edited or deleted.

Fast shut-off with bypass

In some applications, it may be necessary to bypass the fast shut-off, for example in a safe setup mode for
a machine, in which the machine can only be operated in jog mode. To do this, the fast shut-off with bypass
function block is available. It is used and configured precisely as the fast shut-off function block. The only
difference is that one of the inputs of the fast shut-off with bypass function block is used for the bypass
function. When the Bypass input is high, the fast shut-off with bypass function block is bypassed.

Make sure that the system or the machine is in a safe state when using the bypass func-
tion.

A As long as the bypass function is active, a stop condition, such as the violation of a protective
field, will not lead to a switch-off of the machine. You must ensure that other protective mea-

sures are absolutely effective during the bypass, such as the safe setup mode of the machine,
so that the machine cannot endanger people or parts of the system during the bypass.
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Note the longer response time when deactivating the bypass.

When the Bypass input is deactivated while a switch-off condition exists, then the outputs will

not be switched-off until after the normal response time of the application. The minimum re-

sponse time for fast shut-off does not apply to the Bypass input. Consider this for your risk anal-
ysis and avoidance strategy. Otherwise, there is a hazard for the operator of the machine.

Notes

In contrast to the other inputs and outputs of this function block, the Bypass input can be connected to
an output of another function block as well as to any other input element that can also be moved to a
different module in the hardware configuration.

The Bypass input has a switch-on delay of three logic cycles in order to compensate for delays due to
the processing time of the logic and the transmission time of the internal safety bus. This delay ensures
that the corresponding module has received the bypass signal before it is used for further logic pro-
cessing in the fast shut-off function block. As a result of this delay, the Bypass input must be at high for
three logic cycles beforehand in order to bypass the fast shut-off successfully. Once this condition is
fulfilled, then the fast shut-off function block output and the physical output at the 1/0 module will remain
at high.

The fast shut-off directly switches off the output connected to it of the corresponding module while the
following logic programming is ignored. Therefore, it is not possible to program additional bypass condi-
tions in the Logic view between the output of the fast shut-off function block and the module output
connected to it.

Note that the value of the connected module output in the online monitor can deviate from the actual
value of the physical output of the corresponding module. For example, the connected output may be
low due to the following logic, while the output of the fast shut-off function block and the physical output
of the module are high because the Bypass input is high.

If your application requires the output of the module to be switched off independently of an existing by-
pass condition (e.g. emergency stop), the underlying logic must be implemented so that the respective
switch-off signal (e.g. emergency stop) also switches off the Bypass input of the function block, as
shown in the following example:

: [ _“!”] Safety light curtain, type 2....

| = Safety switch.MSI 430.F50L...

: [—-"— Single channel closer.MSI 4...

: [—r’— Single channel closer.MSI 4...

: [—-"— Single channel closer.MSI 4.,
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7.6.11 Edge detection

Function block diagram

Edge detected

 Edge Detecth...)

Fig. 7.24: Logical connections for the edge detection function block

General description

The edge detection function block makes it possible to detect a positive (rising) or negative (falling) edge of
the input signal. The function block can then be configured to detect a positive edge, a negative edge, or
both. When an edge is detected according to the parameter settings, the Edge detected output will be at
high for the duration of the logic execution time.

Parameters of the function block

Tab. 7.22: Parameters of the edge detection function block

Parameters Possible values
Edge detection » Positive
* Negative
» Positive and negative

Sequence/timing diagram

ot — L — T L

Edge detection = positive

Edge detected output I_l I_l
\ [/1

Edge detected output I_l
Edge detection = negative B

Edge detected output I_l I_l

Edge detection = positive and negative

Logic cycle

Fig. 7.25: Timing diagram for the edge detection function block
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7.6.12 Binary encoder

Function block diagram

) .
Input 1 0

\Binary Encoder,

Fig. 7.26: Logical connections for the binary encoder function block

General description

The binary encoder function block converts one-hot coding or greatest value code into binary code, as a
function of the current configuration (output A = 2°, output B = 2", output C = 22) 2 to 8 inputs can be config-
ured. The number of outputs is determined by the number of inputs. An Error flag output is available as an
option.

Parameters of the function block

Tab. 7.23: Parameters of the binary encoder function block

Parameters Possible values
Number of inputs 2t0 8
Coding mode + Peak

* Greatest value
» Greatest value with input 1 dominant

Use error flag » With
+ Without

Peak
In Peak mode, only one input can be high at any time. The outputs are set as a function of the index (input
1 =1, input 2 = 2, etc.) of this input. Once all of the inputs are at low or once more than one input is simul-
taneously set at high, all of the outputs are set at low and the Error flag output is set at high.
Greatest value
In Greatest value mode, multiple inputs can be set at high simultaneously. The outputs are set as a func-
tion of the respective input thereof with the highest index (input 1 = 1, input 2 = 2, etc.). Once all of the in-
puts are simultaneously at low, all of the outputs are set at low and the Error flag output is set at high.
Greatest value with input 1 dominant
In this mode, all the outputs are low when input 1 is high. The other inputs are not considered here. If input
1 is low, the function block will behave as in Greatest value mode. Once all of the inputs are simultane-
ously at low, all of the outputs are set at low and the Error flag output is set at high.
Truth tables for the binary encoder function block
The following applies to the truth tables in this section:

* 0 means logical low
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* 1 means logical high
* x means "any" =0 or 1

Tab. 7.24: Truth table for the binary encoder function block with 2 inputs in peak mode

Input 2 Input 1 Output A | Error flag
0 0 0 1
0 1 0 0
1 0 1 0
1 1 0 1
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Tab. 7.25:  Truth table for the binary encoder function block with 8 inputs in peak mode
Input 8 | Input 7 | Input 6 | Input 5 | Input 4 | Input 3 | Input 2 | Input 1 | Output | Output | Output | Error
C B A flag
0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 1 0 0 0 1 0
0 0 0 0 0 1 0 0 0 1 0 0
0 0 0 0 1 0 0 0 0 1 1 0
0 0 0 1 0 0 0 0 1 0 0 0
0 0 1 0 0 0 0 0 1 0 1 0
0 1 0 0 0 0 0 0 1 1 0 0
1 0 0 0 0 0 0 0 1 1 1 0
More than one input = 1 0 0 0 1
Tab. 7.26: Truth table for the binary encoder function block with 2 inputs in greatest value mode
Input 2 Input 1 Output A | Error flag
0 0 0 1
0 1 0 0
1 X 1 0
Tab. 7.27:  Truth table for the binary encoder function block with 8 inputs in greatest value mode
Input 8 | Input 7 | Input 6 | Input 5 | Input 4 | Input 3 | Input 2 | Input 1 | Output | Output | Output | Error
C B A flag
0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 1 X 0 0 1 0
0 0 0 0 0 1 X X 0 1 0 0
0 0 0 0 1 X X X 0 1 1 0
0 0 0 1 X X X X 1 0 0 0
0 0 1 X X X X X 1 0 1 0
0 1 X X X X X X 1 1 0 0
1 X X X X X X X 1 1 1 0
Tab. 7.28: Trutth table for the binary encoder function block with 2 inputs in greatest value mode with input 1 domi-
nant.
Input 2 Input 1 Output A | Error flag
0 0 0 1
X 1 0 0
1 0 1 0
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Tab. 7.29: Truth table for the binary encoder function block with 8 inputs in greatest value mode with input 1 domi-

nant.
Input 8 | Input 7 | Input 6 | Input 5 | Input 4 | Input 3 | Input 2 | Input 1 | Output | Output | Output | Error
Cc B A flag
0 0 0 0 0 0 0 0 0 0 0 1
X X X X X X X 1 0 0 0 0
0 0 0 0 0 0 1 0 0 0 1 0
0 0 0 0 0 1 X 0 0 1 0 0
0 0 0 0 1 X X 0 0 1 1 0
0 0 0 1 X X X 0 1 0 0 0
0 0 1 X X X X 0 1 0 1 0
0 1 X X X X X 0 1 1 0 0
1 X X X X X X 0 1 1 1 0

Evaluate the error flag when the binary encoder function block is set for security pur-

poses.

A When you use the binary encoder function block for safety-relevant logic, then you may have to
evaluate the Error flag output. This is the only way to determine whether only input 1 is high or
whether an invalid input state exists. In both cases, all outputs are low.

7.6.13 Binary decoder

Function block diagram

Output 1
Output 2
Qutput 3
Output 4
Output 5
Cutput 6
Output 7
Output &

Fig. 7.27: Logical connections for the binary decoder function block

General description

The binary decoder function block converts binary code into one-hot code or into greatest value code as a
function of its current configuration. Up to five inputs can be configured. The number of outputs is deter-
mined by the number of inputs. The evaluation of inputs A, B, and C enables the decoding of binary codes
with decimal values of 0 to 7 with a single binary decoder function block (input A = 2”0, input B = 2”1, input
C = 2/2). With optional inputs D and E, it is possible to combine up to four binary decoders in order to de-
code binary codes with decimal values of 0 to 31.
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Parameters of the function block

Tab. 7.30: Parameters of the binary decoder function block

Parameters Possible values
Coding mode * Peak
* Level
Inputs * Not inverted
* Inverted
Number of inputs 1to5
Value range . 0-7
» 8-15 (only available when more than 3 inputs are used)
» 16-23 (only available when 5 inputs are used)
» 24-31 (only available when 5 inputs are used)

Peak
In Peak mode, only the output whose number corresponds to the current input values is high.

Level

In Level mode, the output is high whose number corresponds to the current input values as well as all out-
puts with low numbers.

Inputs inverted/not inverted

With the assistance of this parameter, it is possible to invert all inputs.

Truth tables for the binary decoder function block
The following applies to the truth tables in this section:
* 0 means logical low
* 1 means logical high

Tab. 7.31: Truth table for the binary decoder function block with 1 input in peak mode

Input | Out- | Out-
A put 2 | put 1

0 0 1
1 1 0

Tab. 7.32: Truth table for the binary decoder function block with 2 inputs in peak mode

Input | Input | Out- | Out- | Out- | Out-
B A put4 | put3 | put2 | put1
0 0 0 0 0 1
0 1 0 0 1 0
1 0 0 1 0 0
1 1 1 0 0 0
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Tab. 7.33:  Truth table for the binary decoder function block with 3 inputs in peak mode
Input C | Input B | Input A | Output | Output | Output | Output | Output | Output | Output | Output
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0 0 0 1
0 0 1 0 0 0 0 0 0 1 0
0 1 0 0 0 0 0 0 1 0 0
0 1 1 0 0 0 0 1 0 0 0
1 0 0 0 0 0 1 0 0 0 0
1 0 1 0 0 1 0 0 0 0 0
1 1 0 0 1 0 0 0 0 0 0
1 1 1 1 0 0 0 0 0 0 0
Tab. 7.34: Truth table for the binary decoder function block with 1 input in level mode
Input | Out- | Out-
A put 2 | put 1
0 0 1
1 1 1
Tab. 7.35: Truth table for the binary decoder function block with 2 inputs in level mode
Input | Input | Out- | Out- | Out- | Out-
B A put4 | put3 | put2 | put1
0 0 0 0 0 1
0 1 0 0 1 1
1 0 0 1 1 1
1 1 1 1 1 1
Tab. 7.36: Truth table for the binary decoder function block with 3 inputs in level mode
Input C | Input B | Input A | Output | Output | Output | Output | Output | Output | Output | Output
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0 0 0 1
0 0 1 0 0 0 0 0 0 1 1
0 1 0 0 0 0 0 0 1 1 1
0 1 1 0 0 0 0 1 1 1 1
1 0 0 0 0 0 1 1 1 1 1
1 0 1 0 0 1 1 1 1 1 1
1 1 0 0 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1

Evaluating more than three inputs

If 4 or 5 inputs are used, up to four binary decoders can be combined in order to decode binary codes with
values of 0 to 31.
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Fig. 7.28: Combination of four binary decoders

If you combine multiple binary decoders, you must configure the value range that should be covered for
each of these function blocks with the assistance of the Value range option. This range is determined by

the value of inputs D and E.

Tab. 7.37:  The value range of the binary decoder function block depends on input D.

Input D | Outputs
0 0-7
1 8-15
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The value range of the binary decoder function block depends on inputs D and E

Tab. 7.38:
Input E | Input D | Outputs
0 0 1-7
0 1 8-15
1 0 16-23
1 1 24-31

* When Input D and Input E have the same value as the Value range parameter (e.g. when Input E =
1, Input D = 0, and the Value range is set at 16-23), the function block behaves as shown in the truth
tables above, depending on the value of inputs A, B, and C and on the configured coding mode (peak

or level).

When Input D and Input E have a lower value than the Value range parameter (e.g. when Input E =
0, Input D = 1, and the Value range = 16-23), then all of the outputs are low, regardless of the config-
ured coding mode (peak or level).

When Input D and Input E have a higher value than the Value range parameter (e.g. Input E = 1, In-
put D = 1, and Value range = 16-23) ...

« all outputs are low in peak mode,

« all outputs are high in level mode.

7.6.14 Log generator

Function block diagram

-

Fig. 7.29:

.

. Log generator

0

Function block diagram for the log generator function block

General description

Output

Output

Output

Output

Output

Output

Output 4

Output 7

4

Fed

a2

=
=
I—'

-

8

The log generator function block evaluates up to eight inputs. If an edge is detected at one of these inputs
according to the configuration, the function block sets the corresponding output to high for the duration of
the logic execution time and adds a user-defined text message to the diagnostic history. This text message
can be read in online mode with the assistance of the MSl.designer software diagnostic function.

Further information: Using the monitoring functions [chapter 6.10]

You can generate no more than 10 messages within 3 seconds with the log generator function
components. Use text that is as brief as possible.
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Parameters of the function block

Tab. 7.39: Parameters of the log generator function block

Parameters Possible values
Number of inputs 1t08
Messages Up to 64 user-definable messages per project.
Input condition » Rising edge
* Falling edge

This is how to configure the log generator function block

The following example shows the log generator function block with an emergency stop button, a safety light
curtain, and a safety switch connected.

nput 1

@ Jump address 0
@ Jump address 1
@ Jump address 2

['@' Emergency stop.M31 410[0]...
[ | Safety light curtain.MS| 410...
[ & Safety switch.MSI 410[0}.12

e e

Fig. 7.30: Configuration example of a log generator with two emergency stop buttons and one safety switch
In order to configure the log generator function block, proceed as follows:

% Connect the input elements to the function block. Double-click the function block to display the function
block properties and then select the 1/0 configuration area.

¥ Properties * Q
:j Tag name
| |

User Documentation |

k Info
b Parameters

= |/O configuration

Inputs | 3 -

Fig. 7.31: 1/0 configuration for the log generator function block
% Select the number of inputs you wish to connect to the function block.

% In the Parameter area, click Open editor and enter the messages to be output in the diagnostics sys-
tem.
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44 Edit log messages X
Number | Severity | Message
1 @ Info
2 @ Info
3 @ Info
4 O Info
5 O Info
5 O Info
7 O Info
8 O Info
9 @ Info
Export Import oK Cancel
Fig. 7.32: Available messages in the log generator function block

NOTICE

% The messages entered will apply to all log generator function blocks used throughout a
project.

% You can enter up to 64 different messages with a length of up to 110 characters each per
project. To internally save umlauts and special characters, they need two or three characters
in UTF-8 format so that the displayed character string is correspondingly shorter.

% Using the Export and Import buttons to the lower left of this window, you can save mes-
sages as a text file in CSV format (Comma Separated Values) or import messages from a
CSV file.

&

% In the Parameter area, assign the required message to each input used and select the input condition
for each input (by activating/deactivating the input inverting) which, when fulfilled, will trigger the gener-
ation of the respective message (rising edge or falling edge).

The message assignment cannot be exported or imported.

% Properties

Tag name

Info
Type Log generator
Index of function

block 5

Name Log generator

Parameters

Log messages Open editor
Input 1 | v
Input 2 | b
Input 3 | v

/O configuration

Fig. 7.33Assignment of the input conditions for the log generator function block
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Priority of messages
If more than one condition is met simultaneously, the following priorities will apply:

* When there is a single log generator function block, the input with the lowest number has priority, i.e.
the message generated from this input is logged first.

« If there are multiple log generator function blocks being used, the function block with the lowest function
block index has priority, i.e. the messages generated from this function block are logged first.

7.6.15 Retentive memory

Function block diagram

Output 5
Output 6
Output 7

Output 8

. Residual me... |

Fig. 7.34: Function block diagram for the retentive memory function block

General description

The residual memory function block can store up to 8 bits of non-volatile memory in the controller module.
The value present at the inputs is stored by means of a High signal at the Memory input S in the function
block.

The status output is always High when the control is in operation.

Saving and deleting data

If Memory input S is high, after it was previously low, the data present at the inputs is stored retentively
and is present at the outputs. If Memory input S is once again low, no new data can be saved and the
most recently saved data will be present at the outputs and will thus also be once again available after a
power failure and restoration of the power.

If Memory input S is at high up to the point of failure of the power supply, the data present at the inputs will
be permanently stored in the retentive memory. After power is restored, the outputs will be updated with the
most recently saved data, even if memory input S is at high. There will be no saving of new data until Mem-
ory input S is once again at low and then switches back to high. This functionality can be used to con-
struct, for example, a retentive error memory in that an error bit can only be deleted through manual ac-
knowledgment (interruption of a high signal at memory input S).

The content of the retentive memory and its outputs can be reset by means of a high signal at Reset input
R if memory input S is simultaneously at high (low-high edge after power-up or stop — run).
Project change - behavior up to and including module version E 01.01

If the SD card is removed while the supply voltage is still present or a new project is transferred to the con-
trol using MSl.designer, the residual data is deleted.
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When changing the SD card, ensure that the meaning of the stored data has not changed

in the project.
A If the SC card is changed while the voltage is disconnected and the new memory card also con-
tains a project with a residual memory, the stored values will continue to be used in the new

project.

Parameters of the function block

Tab. 7.40: Parameters of the retentive memory function block

Parameters Possible values
Number of inputs 31010
Number of outputs 2t09
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7.7

7.71

Application-specific function blocks

Reset

Function block diagram

Reset Release

Input 1 Release condition ful...

Input 2 Display reset request

Input 3

Input 4

Input 5

Input 6

Input 7

Fig. 7.35: Function block diagram for the reset function block

General description

The reset function block can be used to fulfill the standard requirements of safety applications for acknowl-
edging a manual safety stop and the subsequent prompt for restart of the application. Typically, each safety
logic function of a flexible safety controller based on MSI 400 contains a reset function block.

Parameters of the function block

Tab. 7.41: Parameters of the reset function block
Parameters Possible values
Min. reset pulse time * 100 ms
+ 350 ms
Number of inputs 2 to 8 (= 1 to 7 release inputs activated)

Release condition fulfilled output

The Release condition fulfilled output indicates the result of an AND link of all activated Release inputs.
It is high when all activated Release inputs are high.

Reset required output

The Reset required output indicates, by pulsing at 1 Hz, that the function block is expecting a valid reset
pulse at the Reset input, so that the Release output can go to high. This is the case when the Release
condition fulfilled output is at high, i.e. all activated Release inputs are high, but the Release output is still
low. Typically, this output is used to actuate an indicator lamp.

Release output

The Release output is at high when the Release condition fulfilled output is high and a valid reset pulse
has been detected at the Reset input, provided all activated Release inputs remain high.

The Min. reset pulse time determines the minimum duration of the pulse at the Reset input. Valid values
are 100 ms and 350 ms. If the pulse duration is less than the configured minimum pulse time or longer than
30 seconds, then the pulse is ignored.

The Release output is low when one or more Release inputs go to low.

Make sure that the transitions of the signals for reset meet the requirements!

When there is a short-circuit to high (to 24 V DC) at a physical input, the evaluated signal can
have a pulse when the signal is reset as a result of short-circuit detection. If this type of pulse
A can lead to a hazard-inducing state in the machine, then the following points should be noted:

% Ensure that the cable routing is protected for the signal lines (due to cross-connection with
other signal lines).

% No short-circuit detection, i.e. do not reference to test outputs.
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Sequence/timing diagram

Reset 1 1
Release 1 input —l_l

Release output I I ]
Release condition _l_l

fulfilled

Reset required —l-l-l_I |_\_l_|_l_|

Stop ==»Run

Fig. 7.36: Sequence/timing diagram for the reset function block

7.7.2 Restart

Function block diagram

Restart 0 N\ Release
Input 1 Release condition ful...
Input 2 Jisplay restart reques
:”zma ® Display restart request
Input 4 ®
Input 5
Input &
Input 7
Restart
Fig. 7.37: Function block diagram for the restart function block

General description

The internal logic of the restart function block has the same function as that of the reset function block. The
restart function block enables graphical differentiation of the function blocks while adhering to application
standards for acknowledging a manual restart request.

Parameters of the function block

Tab. 7.42: Parameters of the restart function block

Parameters Possible values
Min. restart pulse time * 100 ms
+ 350 ms
Number of inputs 2 to 8 (= 1 to 7 release inputs activated)

Release condition fulfilled output

The Release condition fulfilled output indicates the result of an AND link of all activated Release inputs.
It is high when all activated Release inputs are high.

Restart required output

The Restart required output indicates, by pulsing at 1 Hz, that the function block is expecting a valid
restart pulse at the Restart input, so that the Release output can go to high. This is the case when the Re-
lease condition fulfilled output is at high, i.e. all activated Release inputs are high, but the Release out-
put is still low. Typically, this output is used to actuate an indicator lamp.

Release output

The Release output is at high when the Release condition fulfilled output is high and a valid restart pulse
has been detected at the Restart input, provided all activated Release inputs remain high.
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7.7.3

The Min. restart pulse time determines the minimum duration of the pulse at the Restart input. Valid val-
ues are 100 ms and 350 ms. If the pulse duration is less than the configured minimum pulse time or longer
than 30 seconds, then the pulse is ignored.

The Release output is low when one or more Release inputs go to low.

Make sure that the transitions of the signals for restart meet the requirements!

When there is a short-circuit to high (to 24 V DC) at a physical input, the evaluated signal can
have a pulse when the signal is reset as a result of short-circuit detection. If this type of pulse
A can lead to a hazard-inducing state in the machine, then the following points should be noted:

% Ensure that the cable routing is protected for the signal lines (due to cross-connection with
other signal lines).

% No short-circuit detection, i.e. do not reference to test outputs.

Sequence/timing diagram

Release condition —
fulfilled | | 1

' pEpE g
Reset required —’_u_‘ |

Stop ==pRun

Reset __ |_| ' ' |_|

T 1 T T T 1 T

Release 1 input —y—y—|—‘_' m—
o [

[ 1 1 [

| [ | | (I

Release output ! ! l_l ! ! |

|

T

|

Fig. 7.38: Sequence/timing diagram for the restart function block

Switch-off delay

Function block diagram

0

Input ﬁ"l Enable

Off-Delay Ti...

Fig. 7.39: Function block diagram for the switch-off delay function block

General description

The switch-off delay function block delays the switch-off of the Release output for a configurable length of
time.

Parameters of the function block

Tab. 7.43: Parameters of the switch-off delay function block

Parameters Possible values
Switch-off delay 0 to 300 seconds in 10 ms increments.
time If the value is not 0, it must be greater than the logic execution time.

The timer starts with the delay sequence upon a transition of the input from high to low. If the timer has ex-
pired after the configured time, the Release output is likewise low, provided the input continues to be low. If
the input is high, the Release output immediately goes to high and the timer is reset.
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Sequence/timing diagram

Target value | | |
. | LI
o N S e S
Timer value f | :

0 - —— -

Release output _J ] I_I d | I Lo |
Stop ==»Run

Fig. 7.40: Sequence/timing diagram for the switch-off delay function block

7.7.4 Adjustable switch-off delay

Function block diagram

ol i 0 | Enable

{g* Time changed

\Adjustable of...)

Fig. 7.41: Function block diagram for the adjustable switch-off delay function block

General description

The adjustable switch-off delay function block delays the switch-off of the Release output for an adjustable
length of time. Four individual switch-off delay times, each of which can be activated using a corresponding
Delay input, can be configured. The total delay is equal to the total of all activated delay times.

Parameters of the function block

Tab. 7.44: Parameters of the adjustable switch-off delay function block

Parameters Possible values

Delay 1 0 to 600 seconds in 10 ms increments.

Delay 2 If the value is not 0, the corresponding input is acti-
vated. In this case, the value must be greater than

Delay 3 the logic execution time.

Delay 4 The total delay (total of all switch-off delay times) is
limited to 600 seconds.

The timer starts with the delay sequence when there is a falling edge (high to low) at the Control input. If
the timer has expired after the selected total delay time, the Release output is likewise low, provided the
Control input continues to be low. If the Control input is high, the Release output immediately goes to
high and the timer is reset.

If one of the Delay inputs assumes a different value during an ongoing delay sequence, then the Time
change output goes to high and remains high until the Control input goes back to high.

The effective total delay time depends on which Delay inputs were high at the time the falling edge oc-
curred at the Control input. This means that a change at the Delay inputs has no effect on the current de-
lay sequence during a delay sequence.

If the Control input is low during the first logic cycle after a transition from the stop state to the run state,
the Release output likewise remains low.
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Sequence/timing diagram

Control input | | J L imEy
Delay 1
g J
Delay 2
Switch-off
delay time 1 + 2
Switch-off delay 1 0 Dimervaliogy.. I )
l
Release output _| |_| | I_l I_
Stop ==»Run
Fig. 7.42: Sequence/timing diagram for the adjustable switch-off delay function block with switch-off delay time 1

and switch-off delay time 2

7.7.5 Switch-on delay

Function block diagram

0
ey
I::';:-:-"l;
. On-Delay Ti...
Fig. 7.43: Function block diagram for the switch-on delay function block

General description

The switch-on delay function block delays the switch-on of the Release output for a configurable length of
time.

Parameters of the function block

Tab. 7.45: Parameters of the switch-on delay function block

Parameters Possible values

Switch-on delay time 0 to 300 seconds in 10 ms increments.
If the value is not 0, it must be greater than the logic execution time.

The timer starts with the delay sequence upon a transition of the input from low to high. If the timer has ex-
pired after the configured time, the Release output is likewise high, provided the input continues to be high.
If the input is low, the Release output immediately goes to low and the timer is reset.

Sequence/timing diagram

Target value

inad | | 1 [ l I 1
Timer value f | M
IV
Release output l I I_I
Stop ==»Run
Fig. 7.44: Sequence/timing diagram for the switch-on delay function block
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7.7.6 Adjustable switch-on delay

Function block diagram

trol [ 0 N Enable

;f(:*« Time changed
@4t

\ Adjustable o... |

Fig. 7.45: Function block diagram for the adjustable switch-on delay function block

General description

The adjustable switch-on delay function block delays the switch-on of the Release output for an adjustable
length of time. Four individual delay times, each of which can be activated using a corresponding Delay in-
put, can be configured. The total delay is equal to the total of all activated delay times.

Parameters of the function block

Tab. 7.46: Parameters of the adjustable switch-on delay function block

Parameters Possible values

Delay 1 0 to 300 seconds in 10 ms increments.

Delay 2 If the value is not 0, it must be greater than the logic
Delay 3 execution time.

Delay 4

The timer starts with the delay sequence when there is a rising edge (low to high) at the Control input. If
the timer has expired after the selected total delay time, the Release output is likewise high, provided the
Control input continues to be high. If the Control input is low, the Release output immediately goes to low
and the timer is reset.

If one of the Delay inputs assumes a different value during an ongoing delay sequence, then the Time
change output goes to high and remains high until the Control input goes back to low.

The effective total delay time depends on which Delay inputs were high at the time the rising edge oc-
curred at the Control input. This means that a change at the Delay inputs has no effect on the current de-
lay sequence during a delay sequence.

If the Control input is high during the first logic cycle after a transition from the stop state to the run state,
the Release output immediately goes to high without delay.

Sequence/timing diagram

Control input _II | J L II L
Delay 1 J :
Delay 2 —_—

Switch-on | |
delay time 1+2 I f \ '
Switch-on ‘+‘ ~ T T “"“‘:‘ “““““““
delay 1 ,/ M Timer value
0™ [
| |
Release output B 1 i

Stop ==»Run

Fig. 7.46: Sequence/timing diagram for the adjustable switch-on delay function block with switch-on delay time 1
and switch-on delay time 2
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7.7.7 EDM (contactor monitor)

Function block diagram

EDM Feedback & 0
[®
Control - -
EDM

Fig. 7.47: Function block diagram for the EDM function block

General description

The EDM (contactor monitor) function block makes it possible to actuate an external device (e.g. a contrac-
tor) and to check whether it has switched as expected by means of its feedback signal. The external device
is connected to the Output for this. The feedback signal is connected to the EDM read-back signal input.
The Control input is connected to the logic signal, which represents the desired state for the external de-
vice, e.g. the Release output of a reset function block.

After the maximum feedback delay has elapsed, a de-bounce time of 12 ms takes effect. If the EDM read-
back signal switches into the wrong state for more than 12 ms, an EDM error occurs.

Parameters of the function block

Tab. 7.47: Parameters of the EDM function block

Parameters Possible values

Max. feedback delay 100 to 1000 ms in 10 ms increments. The value must be greater than the logic
execution time.

Output

The output is high when the EDM read-back signal is high and then the control input switches from low to
high.

The Output is low when the Control input is Low or when an EDM error is pending (EDM error output is
high).

EDM errors and error flag

In general, it is expected that the EMD read-back signal will always assume the inverted value of the Con-
trol input within the configured max. feedback delay (Tgpy)-

The EDM error outputs and Error flag are high when ...

* The Control input switches from low to high and the EDM read-back signal is low (independently of
Tepm), Or

» The Control input switches from low to high and the EDM read-back signal does not switch from high
to low within Tgpy, Or

* The Control input switches from high to low and the EDM read-back signal does not switch from low
to high within Ty, or

» The Control input is low and the EDM read-back signal switches to low for more than 12 ms
* The Control input is high and the EDM read-back signal switches to high for more than 12 ms

The EDM error outputs and Error flag are low when a signal sequence has been detected that sets the
Output to high.

If you require a delay of signals from the Output, then you must implement the output delay with
another function block before the EDM function block and not after. Otherwise, this could lead to
an EDM error.
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Sequence/timing diagram

Read-back signa#i—l | . i l_l_
Control input -—I_l |_| I I—I
i i 3 ; 1 l_l )
| S
1

EDM_error output o - —_—
Output —I_I I I

Error flag

el
Stop ==RunN t>T T = Max. feedback delay

Fig. 7.48: Sequence/timing diagram for the EDM function block

7.7.8 Valve monitoring

Function block diagram

Control 1 0 ) Qutput 1
Output 2
7 I:: <| o Feedback error
- o) Directional valve error
it
\Valve Monito.../
Fig. 7.49: Logical connections for the valve monitoring function block configured for a directional valve

General description

The valve monitoring function block makes it possible to actuate valves and to check, using their feedback
signals, whether they have switched as expected.

To this end, the valves are connected to Output 1 to Output 2. The feedback signals are connected to the
Read-back 1 and Read-back 2 inputs. Control input 1 and Control input 2 are connected to the logic
signal that represents the desired state for the valve, e.g. the Release output of a reset function block. De-
pending on the valve type, some signals will not be required.

Three different valve types are available: Single valves, double valves, and directional valves.

Parameters of the function block

Tab. 7.48: Parameters of the valve monitoring function block

Parameters Possible values

Reset condition ¢ Manual reset
¢ Automatic reset

Continuous monitoring with active | + Active

valve « Inactive

Valve type » Single valve (control output 1, output 1, read-back 1 activated)

» Double valve (control input 1, output 1, read-back-1, output 2,
read-back 2 activated)

 Directional valve (control input 1, output 1, read-back-1, control in-
put 2, read-back 2, directional error activated)

Max. switch-on feedback delay 50 ms to 10 s in 10 ms increments (0 = inactive, only available from
controller module version B-01).

If this parameter is deactivated, then the continuous monitoring option
with active valve must also be deactivated.

If the value is not 0, it must be greater than the logic execution time.
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Parameters Possible values

Max. switch-off feedback delay 50 ms to 10 s in 10 ms increments (0 = inactive, only available from
controller module version B-01).

If this parameter is activated, the value must be greater than the logic
execution time.

Min. reset pulse time * 100 ms
* 350 ms
Use error flag * With
* Without

Connect the read-back signals correctly!

The signals for Read-back 1 and Read-back 2 must be protected against short-circuits at the
signals for outputs (e.g. Output 1 and 2) and against short-circuits among each other (e.g.
through protective wiring or wiring these signals exclusively within the switchbox).

Output 1 to output 2

Output 1 and/or Output 2 is high when the corresponding Read-back 1 and/or Read-back 2 input is high
and then the corresponding Control input switches from low to high.

Output 1 and/or Output 2 is low when the corresponding Control input is low or when an error is pending
(Read-back error output is high or Directional error output is high).

The corresponding control input for Output 1 is always Control input 1.

The corresponding control input for Output 2 depends upon the configured valve type.
» For Directional valve: Control input 1
» For Double valve: Control input 2

Read-back error, directional error, and error flag

In general, it is expected that the Read-back 1/2 input will always assume the inverted value of the corre-
sponding Control input within the configured max. switch-on feedback delay (Toy) or max. switch-off feed-
back delay (Togr).

The Read-back error output is high when ...

» The Control input switches from low to high and the corresponding Read-back signal is low (indepen-
dently of Toy and Tqge), OF

* Toy is greater than zero and the Control input switches from low to high and the corresponding Read-
back signal does not switch from high to low within T, or

* Toe is greater than zero and the Control input switches from high to low and the corresponding Read-
back signal does not switch from low to high within Tgg, or

« Continuous monitoring with active valve is active and the Control input is high and the correspond-
ing Read-back signal is switched to high.

The Directional error output is high when the Valve type parameter is = Directional valve and Control
input 1 and Control input 2 are high at the same time.

The Error flag output is high when the Read-back error and/or Directional error is high.

The Read-back error, Directional error, and Error flag outputs are low when all activated control inputs
are low and all activated read-back inputs are high. When Manual reset is configured as a reset condition,
then a valid reset pulse must additionally be implemented at the Reset input.

The Min. reset pulse time determines the minimum duration of the pulse at the Reset input. Valid values
are 100 ms and 350 ms. If the pulse duration is less than the configured minimum pulse time or longer than
30 seconds, then the pulse is ignored.
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Make sure that the transitions of the signals for reset meet the requirements of the safety
standards and regulations!

When there is a short-circuit to high (to 24 V DC) at a physical input, the evaluated signal can
have a pulse when the signal is reset as a result of short-circuit detection. If this type of pulse
can lead to a hazard-inducing state in the machine, then the following points should be noted:

% Ensure that the cable routing is protected for the signal lines (due to cross-connection with
other signal lines).

% No short-circuit detection, i.e. do not reference to test outputs.

Sequence/timing diagrams

1 ToN. | Ton. | OFF!

1 |
Control input 1 n I : I ' I LI l_l :
| i I |
Read-back 1 _ i | : I H i | : I | | |
1 | | I I
| "
Output 1 n : I I I I .
. o '
| .

Read-back error

Fig. 7.50: Sequence/timing diagram for single valve in manual reset mode

Read-back 1
Read-back 2

!
|
I I | I |
Control input 1 |
|
|

Read-back error |

Fig. 7.51: Sequence/timing diagram for double valve in manual reset mode

Ton Ton Ton

Control input 1 | I

i
Control input 2 :
]
|
|

Read-back 1 | I

|
Read-back 2 :
|

| Y
| !
|
Output 1 4l_'_|| :
I | |
Output 2 i | I—I
I
|

N

Fig. 7.52: Sequence/timing diagram for directional valve

Read-back error
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7.7.9 Operation mode selection switch

Function block diagram

\User Mode 5...)

Fig. 7.53: Function block diagram for the mode selection switch function block

General description

The mode selection switch function block selects an output as a function of an input value. Output x is high
when input x is high.

The function block supports two to eight inputs and the corresponding outputs.

Exactly only one input can be high at any one time. If no input or more than one input is high, then the out-
put that was most recently high remains high for the duration of the set high synchronous time. After the
synchronous time has elapsed, the outputs are set to the values defined in the error output combination
and the Error flag output goes to high.

If there is no valid input combination present during the first logic cycle after the transition from the stop
state to the run state, then the outputs are immediately set to the values defined in the error output combi-
nation and the Error flag output goes to high.

Parameters of the function block

Tab. 7.49: Parameters of the mode selection switch function block

Parameters Possible values

Synchronous time 0 to 10 seconds in 10 ms increments

Error output combina- | Marked outputs are high and unmarked outputs are low
tion when the error flag is high.

Number of inputs and |2to 8
number of outputs

Use error flag * With
» Without

Truth table for the mode selection switch function block
The truth table uses the following designations:

0 means logical low

1 means logical high

Tab. 7.50: Truth table for the mode selection switch function block

Inputs Outputs
1123|456 |7| 8| Errorflag 1123|456 /|78
1/]0(0|0|0|O|0O]O 0 1/0(0|0|0]|O|O]|O
oj1]j]0l0|0]0|0]O 0 o|j1/0l0|0|0]|O0]O
ojoj1l0|0j0|0O]|O 0 ojo|1(0j0j0|0O]oO
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Inputs Outputs

112 3|4/5|6|7|8)| Errorflag |{1|2 3|4 |56 /|78
o|o0o|jo0j1|0|l0O]O0]|O 0 ojofoj1|j0|l0|0]|O0
o|jojojo|1|0]0]|O 0 ojofojoj|1|0]0O0]|0O
o|jojojojo0fl1]0]|0 0 ojofojoj|jofl1]0]|0
ojojojojofo|1|0 0 ojofojojofo|1]0
oO|o0o|jO0jO0O|O|O|O]|1 0 ojolojoj|jOo|lO]|O]|1
More than one input high or no in- 0 = last output combination
put high for shorter than the con-

figured synchronous time
More than one input high or no in- 1 = error output combination
put high for longer than the con-

figured synchronous time

Sequence/timing diagram

Input 1 _I I_I
Input 2 ' J

]

]
Output 1 _I | l—l_—l
Output 2 : |

]

+_. —

| 7)—()( <Txxu
Error flag - [ |

Stop ==pRuUN Txx = xxxtime

Fig. 7.54: Sequence/timing diagram for the mode selection switch function block

Info

* When the inputs of the function block are connected at the inputs of an expansion module that are con-
nected to test outputs, and the faulty input combination is the result of a test pulse error (short-circuit to
high) that will lead to a low input value, then the test pulse error must first be reset, e.g. by briefly dis-
connecting the particular line at the input are at the test output.

* When the inputs of the function block are connected at inputs of an expansion module that are con-
nected to test outputs, then a cross-connection can only be detected between the inputs used when an
operating mode is selected that activates one of these inputs.

7.7.10 Ramp down detection

Function block diagram

A

Drive control 0 L Ramp down ended
Incremental 1 Plausibility error incremental 1/2
Incremental 2 = Plausibility error incremental 3/4
Incremental 3 ]1\-, Accumulated Error Flag
Incremental 4
. Ramp Down |
Fig. 7.55: Logical connections for the ramp down detection function block
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General description

The ramp down detection function block checks whether a connected drive has stopped, i.e. that no pulses
have been detected from the pulse encoder system for the duration of a configurable time span (e.g. from
an HTL encoder or from proximity switches). A safety door lock can be released, for example, depending
on the results of this check.

The ramp down detection is started by a falling edge of the Drive control input signal. A stop of the drive is
detected when no signal change (rising or falling edge) has taken place for at least the duration of the con-
figured Min. time between the signal changes at any Pulse encoder input. In this case, the Ramp-down
ended output is at high. When the Drive controller input is high, this sets the Ramp-down ended output
to low immediately and ends any currently running ramp down detection as well.

In drive-is-running state (Drive control input is high) and stop-detected state (Ramp-down ended out-
put is high), the Pulse encoder inputs are not monitored for signal changes (see Figure [chapter 7.7.10]).

The function block enables an optional plausibility check of the Pulse encoder inputs in order to detect dis-
connections in the cabling provided that the pulse encoder provides suitable signals such as complemen-
tary outputs or proximity switches and a gearwheel with 270° span and a phase offset of 180°. When the
possibility check is active, there must be at least one signal of each signal pair at high at all times. The
Pulse encoder plausibility error output goes to high when this condition is not fulfilled for the duration of
two successive logic cycles. This means that both inputs of a pair may be at low for the duration of the logic
execution time without this being evaluated as an error (see Figure [chapter 7.7.10]).

The Pulse encoder plausibility error output is reset to low when at least one signal of a signal pair is high
and the Drive controller input is low.

The Collective error flag is high when any Pulse encoder plausibility error output is high. The Error
flag output is low when all error outputs are low.

Parameters of the function block

Tab. 7.51: Parameters of the ramp down detection function block
Parameters Possible values
Number of pulse en- » Single-channel pulse encoder input

coder inputs * One pair of pulse encoder inputs

» Two pairs of pulse encoder inputs

Input plausibility check * |nactive
» Active

If active, then the number of pulse encoder inputs must ei-
ther be 1 pair or 2 pairs.

Time period within 100 ms to 10 seconds in 10 ms increments. The value
which the signal must be greater than the logic execution time.

change can still be in-
terpreted as movement
of the drive (tolerance

time)

Use error flags (input « With
plausibility check ac- « Without
tive)

NOTICE
0 Make sure that your application meets the following requirements!

The duration of the pulse encoder signals must be at least as long as the logic execution time
(see step 1 below).

Connect the signal that controls the physical output for the drive to the Drive Controller input.
Make sure that the torque for the drive is switched off under all circumstances when this input is
low.

The pulse encoders must be locally connected to a module belonging to one of the following
classes: MSI 4xx, MSI-EM-1084 or MSI-EM-18
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Configuration steps
» Check the minimum duration of the pulse encoder signals (see step 1 below).
» Determine the time between the signal changes for the speed limit (see step 2 below).

Step 1: Check the maximum signal frequency of the pulse encoder signals.

The minimum duration of signals t, and t,,, of the pulse encoder must be greater than the logic execution
time. This limits the permissible signal frequency and the pulse encoder speed as a function of the type of
pulse encoder. The following figures show typical signal patterns for various types of pulse encoders:

" t 0 ] >t
i high low

L 1 1,
: ¢ th'ah »le Iwé >
it tzlitalltgolE

Fig. 7.56: Signal pattern for A/B pulse encoder with 90° phase offset
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Fig. 7.57: Signal pattern for 1/3 gap pulse encoder with 180° phase offset
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Fig. 7.58: Signal pattern for individual pulse encoder signal

Based on the design of your system, you must ensure that the minimum duration of pulse encoder signals
twqn @and t,,, are each always greater than the logic execution time. In doing so, consider all of the potential
tolerance values, such as switching tolerances, gearwheel tolerances, etc. The following table shows typi-
cal values for various types of pulse encoders:

Tab. 7.52: Maximum permissible signal frequency and speed (RPM) of pulse encoders, as a function of the type
and the logic execution time

Pulse Max. permissible pulse encoder signal frequency (Hz) for logic
en- execution time
coder
type
4 ms 8ms | 12ms | 16ms | 20ms | 24 ms | 28ms | 32ms | 36 ms | 40 ms
A/B, 120 60 40 30 24 20 171 15 13.3 12
90°
phase
offset
1/3 80 40 26.6 20 16 13.3 11.4 10 8.8 8
gap”
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Pulse Max. permissible pulse encoder signal frequency (Hz) for logic
en- execution time
coder
type
1/4 60 30 20 15 12 10 8.5 7.5 6.6 6
gap”
Pulse 120 60 40 30 24 20 171 15 13.3 12
180°

1) 180° Phase offset, at least 1 signal always high.

Step 2: Determine the time between signal changes for the speed limitation

1. Determine the speed at which the Ramp-down ended output should be activated, for example in order
to release a safety door.

2. Determine the maximum time between two signal changes at this speed (maximum values of t, to t,). In
doing so, consider all of the potential tolerance values, such as switching tolerances, gearwheel toler-
ances, etc.

Min. time between signal changes = maximum values of t1 to t4 + 10 ms

The Min. time between single changes must absolutely be greater than the logic execution time and
must be rounded up to the next multiple of 10 ms.

Note the increased logic execution times!

Any time the logic program is changed, the logic execution time can be increased. In this case, it
may be necessary to recalculate the maximum signal frequency of the pulse encoder. Other-
wise, there is a hazard for the operator of the machine.

Example 1: A/B 90° phase offset
* 4 teeth per rotation

+ Switching tolerances +5°— teeth 175° to 185° (corresponds to t,,, t.); Signal change 85° to 95° (cor-
responds to t, to t,)

* Maximum drive speed = 750 rpm — 12.5 Hz
» Drive speed for release = 15 rpm — 0.25 Hz
» Logic execution time = 8 ms

Procedure

% Check the maximum signal frequency of the pulse encoder signals:
Max. signal frequency = 12.5 Hz x 4 teeth/rotation = 50 Hz
Lowest t,,, = 1/50 Hz x 175°/360° = 9.7 ms
— Higher than the logic execution time
Lowest t,, = 1/50 Hz x 175°/360° = 9.7 ms
— Higher than the logic execution time

% Determine the time between signal changes for the speed limitation:
Signal frequency for release = 0.25 Hz x 4 teeth/rotation = 1 Hz
Max. duration input pattern = 1/1 Hz x 185°/360° = 514 ms
Time between signal changes = 514 ms + 10 ms = 524 ms
— Min. time between signal changes = 530 ms (rounded up to the next multiple of 10 ms)
Example 2: 1/3 gap 180° phase offset
» 8 teeth per rotation

* Switching tolerances +2°— teeth 118° to 122° (corresponds to t,, t.); signal change 118° to 122°
(corresponds to t, to t,)

* Maximum drive speed = 120 rpm — 2 Hz
» Drive speed for release = 12 rpm — 0.2 Hz
* Logic execution time = 16 ms

Procedure
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% Check the maximum signal frequency of the pulse encoder signals:

Max. signal frequency = 2 Hz x 8 teeth/rotation = 16 Hz
Lowest t,, = 1/16 Hz x 118°/360° = 20.5 ms

— Higher than the logic execution time

Lowest t,q, = 1/16 Hz x 238°/360° = 41.3 ms

— Higher than the logic execution time

Determine the time between signal changes for the speed limitation:

Signal frequency for release = 0.2 Hz x 8 teeth/rotation = 1.6 Hz

Max. duration input pattern = 1/1.6 Hz x 122°/360° = 212 ms

Time between signal changes =212 ms + 10 ms = 222 ms

— Min. time between signal changes = 230 ms (rounded up to the next multiple of 10 ms)

Example 3: Zero pulse 10°

1 tooth per rotation

Switching tolerances +1°— tooth 9° to 11° (corresponds to t,,,, t.); Signal change 349° to 351° (corre-
sponds to t; to t,)

Maximum drive speed = 300 rpm — 5 Hz
Drive speed for release = 3 rpm — 0.05 Hz
Logic execution time = 4 ms

Procedure

% Check the maximum signal frequency of the pulse encoder signals:

Max. signal frequency = 5 Hz x 1 tooth/rotation = 5 Hz
Lowest t,, = 1/5 Hz x 9°/360° = 5 ms

— Higher than the logic execution time

Lowest t,y, = 1/5 Hz x 351°/360° = 195 ms

— Higher than the logic execution time

Determine the time between signal changes for the speed limitation:

Signal frequency for release = 0.05 Hz x 1 tooth/rotation = 0.05 Hz

Max. duration input pattern = 1/0.05 Hz x 11°/360° = 611 ms

Time between signal changes = 611 ms + 10 ms = 621 ms

— Min. time between signal changes = 630 ms (rounded up to the next multiple of 10 ms)

Logic example

e
[+ Contact monitor.MSI 420[0... " Datenbit 0.MSI-FB-ETHERC...
[~ Single channel closer.MSl 4... cq et —— (/| Contactor.MSI 420[0.Q2 |
NTact Mon... | :
[-._.- Emergency stop, ESB.MSI 4.,
‘B Switch with safety guard.M... Re .
SE

F -

[ g

2
(=
Inductive switch.MST 420[0]... [:

Eg Switch with safety guard.h"l...]

[ g

T

Inductive switch.MSI 420[0]... I

\ Ramp down...

Fig. 7.59: Logic example of the "ramp down detection" function block
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Sequence/timing diagrams

Pulse transitions are not
. “monitored %,
Drive released < *

Pulse encoder 1/2/37%

) 0 O S

Stop detected

Min. time between A
signal changes

Post-run ended

Fig. 7.60: Sequence/timing diagram for the ramp down detection function block
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Fig. 7.61: Sequence/timing diagram for the ramp down detection with plausibility check function block
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7.8

7.8.1

Function blocks for two-channel evaluation

The MSI 400 system supports applications up to SIL3 (as per EN 62061) and Performance Level PL e (as
per EN ISO 138491). Potential sources for function block inputs include one or two safety signals locally
connected to the MSI 400 safety controller. You can choose between the following input evaluations (de-
pending on the function block):

» Single-channel
* Two-channel
» Two-channel equivalent (1 pair)
» Two-channel discrepant (1 pair)
» Two-channel equivalent (2 pairs)
« Two-channel discrepant (2 pairs)
The following truth tables contain the internal analysis for the individual types of input signal analyses of the
MSI 400 safety controller.
Truth table
The following applies to the truth tables in this section:
0 means logical low
1 means logical high

x means "any" =0 or 1

The error flag is high when the logic processing of the MSI 400 safety controller detects an error
in the combination or in the sequence of input signals.

Emergency stop

Function block diagram

Input 1 o 1 Y Enable
O | @ Discrepancy ermor
Sequ Err
A equence Error

\ Emergency 5.,

Fig. 7.62: Function block diagram for the emergency stop function block

General description

The emergency stop function block enables implementation of an emergency stop function with an emer-
gency stop button.

If a corresponding dual channel input element is configured in the hardware configuration of MSI.designer,
this function block is no longer required in the logic because the preliminary evaluation then takes place di-
rectly at the module (e.g. MSI 4xx, MSI-EM-I8 or MSI-EM-I084). However, if the Error flag output is re-
quired for further processing, this function block can be used. To this end, the two input signals are to be
configured as single-channel signals and routed to the inputs of the function blocks.

With emergency stop buttons, a reset and/or restart function block must take over the processing of the re-
set/restart conditions for the security string when the Release output is low. This may also be necessary for
emergency stop buttons with a combined push/pull release.

If the startup lock is activated, it is ensured that the release after controller startup is only active if both in-
puts change from low to high within the set synchronous time. If the inputs are already on High at the start
time, the release is not activated.
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7.8.2

Parameters of the function block

Tab. 7.53: Parameters of the emergency stop function block

Parameters Possible values

Inputs » Single-channel
* Two-channel equivalent
* Two-channel discrepant

Synchronous time |0 = inactive, 10 to 30000 ms in 10 ms increments. When active,
the value must be greater than the logic execution time.

Start interlock » Without startup lock (default)
 with start interlock

Number of outputs | < 3 (release output, synchronous time error, and sequence
error)

Sequence/timing diagrams

mutr 4 L1 L L L | — L

e B I e I L . L
Release _I I I I I I I L
Synchronous time I |
error
Procedure error I I
> tsyrw < tsync
Fig. 7.63: Sequence/timing diagram for the emergency stop function block

Further information

You can find additional information on the behavior of this function block here: Two-channel evaluation and
synchronous time [chapter 6.3.1.2.1].

Solenoid switch
Function block diagram

i 1 ) Enable

@”}ﬂ @ D SCrepancy ermor

Seguence Error

Magnetic Swi...,

Fig. 7.64: Logical connections for the solenoid switch function block

General description

The internal logic of the solenoid switch function block has the same function as that of the emergency stop
function block, only with limited parameter selection. The function block enables graphic differentiation ac-
cording to use.

The solenoid switch function block is a predefined function block for reed switches or other sensors for
which synchronous time monitoring is required. When the evaluation of the discrepant inputs is high, the
Release output is high.

Further information: Two-channel evaluation and synchronous time [chapter 6.3.1.2.1]

If the startup lock is activated, it is ensured that the release after controller startup is only active if both in-
puts change from low to high within the set synchronous time. If the inputs are already on High at the start
time, the release is not activated.
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Parameters of the function block

Tab. 7.54: Parameters of the solenoid switch function block

Parameters Possible values

Inputs » Two-channel equivalent
* Two-channel discrepant

Synchronous time 10 to 3000 ms in 10 ms increments. The value must be
greater than the logic execution time.

Start interlock » Without startup lock (default)
+ with start interlock

Number of outputs + 3 (release output, synchronous time error, and sequence
error)

7.8.3 Light grid evaluation
Function block diagram

Release

Synchronization tim..

=22l o
055D 2 Sees

| Light curtain...

Sequence error

Fig. 7.65: Function block diagram for the light grid evaluation function block

General description

The light grid evaluation function block enables the implementation of a semi-conductor protective device
functionality with BWS.

The internal logic of the light grid evaluation function block corresponds to the function of the emergency
stop function block, but with limited parameter selection. The single-channel input type is not selectable in
the light grid evaluation function block. When the evaluation of the discrepant inputs is high, the Release
output is high.

Further information: Two-channel evaluation and synchronous time [chapter 6.3.1.2.1]

If the startup lock is activated, it is ensured that the release after controller startup is only active if both in-
puts change from low to high within the set synchronous time. If the inputs are already on High at the start
time, the release is not activated.

NOTICE

If a corresponding dual channel input element is configured in the hardware configuration of
MSI.designer, this function block is no longer required in the logic because the preliminary eval-
uation then takes place directly at the respective module (e.g. MSI 4xx, MSI-EM-I8 or MSI-EM-
1084). However, if the Error flag output is required for further processing, this function block
can be used. To this end, the two input signals are to be configured as single-channel signals
and routed to the inputs of the function blocks.

Parameters of the function block

Tab. 7.55: Parameters of the light grid evaluation function block

Parameters Possible values

Input type Two-channel equivalent

Synchronous time |0 = inactive, 10 to 500 ms in 10 ms increments. When active,
the value must be greater than the logic execution time.

Start interlock » Without startup lock (default)
« with start interlock

Number of outputs |3 (release output, synchronous time error, and sequence error)
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7.8.4 Switch evaluation
Function block diagram
Release

Input 1 (pair 1) ': 1 R

Input 2 (pair 1) Synchronization tim...

Input 1 (pair 2) Synchronization tim...

0]

Input 2 (pair 2) Function test request
&
@

Function test signal Synchronization error

Function test error

(O]

Fig. 7.66: Function block diagram for the switch evaluation function block

General description
The function block can be used to evaluate two-channel switches. 1 pair or 2 pairs can be selected.

See the following for the behavior of the two-channel evaluation: Two-channel evaluation and synchronous
time [chapter 6.3.1.2.1]

Furthermore, the function block enables function test monitoring as an option.

Parameters of the function block

Tab. 7.56: Parameters of the switch evaluation function block

Parameters Possible values

Inputs / Mode » Single-channel

* Two-channel equivalent (1 pair)
» Two-channel discrepant (1 pair)
» Two-channel equivalent (2 pairs)
» Two-channel discrepant (2 pairs)

With function test » yes: With function test

* no: without function test
Synchronous time For inputs 1 and 2 of pair 1 and inputs 1 and 2 of pair 2 sep-
pair 1 arately adjustable.
Synchronous time Values: 0 = inactive, 10 to 30000 ms in 10 ms increments.
pair 2

When active, the value must be greater than the logic exe-
cution time.

Synchronization time |0 = inactive, 10 to 30000 ms in 10 ms increments. When ac-
tive, the value must be greater than the logic execution time.

Number of outputs 1t06

Function test

In some applications, safety devices require a cyclic physical check in order to ensure that the safety de-
vice is still functioning correctly.

When the switch evaluation function block is configured with the Function test parameter so that the Re-
quire function test input must be present, the input signal of the safety inputs must change once per ma-
chine cycle such that the enable condition is no longer met and back again (e.g. in the sequence of open-
ing and closing a safety door).

The Require function test input is typically connected to the machine cycle contact.

If a function test is required according to the configuration, then it must be implemented in the following
cases:

« after the MSI 400 system has switched from the stop state into the run state and
« after each rising edge (low to high) at the Require function test input.
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This is indicated by the Function test required output going to high. The Function test required output
goes back to low when, before the next rising edge at the Require function test input, a signal sequence
has been detected at the inputs, causing the Release output to switch from low to high.

The Function test error output goes to high and the Release output goes to low when the next machine
cycle starts, before a function test has been conducted, i.e. when the Function test required output is still
high and an additional rising edge (low to high) occurs at the Require function test input.

The Function test error output returns to low when a signal sequence has been detected causing the Re-
lease output to switch from low to high.

Sequence/timing diagrams

Input 1 U l J ||
Function test M L1
requirement
enable _l |_| f
Function test _l l | l | |
required
Function test I I—

error
Stop —> Run

Fig. 7.67: Sequence/timing diagram for switch evaluation function block, category 2, single-channel with function
test
Input 1 (pair 1) _ 1 [ l I 1
Input 2 (pair 1) | 1 | L I l
enable _| | | . L
Synchronous time error | |
(pa/'r 1) >« >« Rad >« >«
T<hisc  T<hsc T2Toisc  T<Tysc T<Tysc
Stop —» Run
Fig. 7.68: Sequence/timing diagram for switch evaluation function block, category 4, two-channel without function
test
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7.8.5

7.8.6

Two-hand, type IlIA

Function block diagram

1 Enable
- - Discrepancy emor
A"
" Sequence Error
Two Hand C...

Fig. 7.69: Function block diagram for two-hand type IlIA function block

General description

The two-hand type IlIA function block is a predefined function block for two-hand controls for which syn-
chronous time monitoring of equivalent inputs is required. The internal logic of the two-hand type IlIA func-
tion block corresponds to the function of the emergency stop function block, but with limited parameter se-
lection. The function block enables graphic differentiation according to the application.

Input 1 and Input 2 form a two-channel evaluation and must be equivalent. When the evaluation of the in-
puts is high, the Release output is high.

Further information: Two-channel evaluation and synchronous time [chapter 6.3.1.2.1]
The synchronous time is 500 ms (the synchronous time is permanently set and cannot be changed).

If the startup lock is activated, it is ensured that the release after controller startup is only active if both in-
puts change from low to high within the set synchronous time. If the inputs are already on High at the start
time, the release is not activated.

Parameters of the function block

Tab. 7.57: Parameters of two-hand type IlIA function block

Parameters Possible values
Inputs Permanently defined value: Two-channel equivalent
Start interlock « without start interlock

¢ with start interlock

Number of outputs | * 3 (release output, synchronous time error, and sequence
error)

Two-hand, type IlIC

Function block diagram

Input 2 (Pair 1 - NO) 1 Enable
Input 1 {Pair 1 - NC)
Input 2 (Pair 2 - NO)

Input 1 (Pair 2 - NC)

e @ Discrepancy emor (Pair 1)
"l C @ Discrepancy emor (Pair 2)

Two Hand C... |

Fig. 7.70: Function block diagram for two-hand type I1IC function block

General description

The two-hand type IIIC function block provides the logic for monitoring the inputs of a two-hand control ac-
cording to EN 13851.

requirements of EN ISO 13851 are not fulfilled!

2 Only use the two-hand type llIC function block together with safe inputs, otherwise the

The inputs used as single-channel input signals must be configured in the hardware configuration, i.e. no
two-channel input evaluation at the extended module.
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Parameters of the function block

Tab. 7.58: Parameters of two-hand type lIC function block

Parameters Possible values

Synchronous time 0 = inactive, 10 to 500 ms in 10 ms increments. When

(pair 1) active, the value must be greater than the logic execution

(Tsynr) time.

Synchronous time 0 = inactive, 10 to 500 ms in 10 ms increments. When

(pair 2) active, the value must be greater than the logic execution

(Tsyn2) time.

Synchronization time Tg, | Permanently defined value: 500 ms

Number of outputs 3 (release output, synchronous time error pair 1 output,
and synchronous time error pair 2 output)

The function block evaluates its input signals. Input 1 and Input 2 of pair 1 form a two-channel evaluation
and must be discrepant. Input 1 and Input 2 of pair 2 form a two-channel evaluation and must also be dis-
crepant. A synchronous time can be specified for each of the two input pairs.

The synchronization time is the time during which the input pairs are allowed to have different values. As
specified in the standards and regulations, the synchronization time for two-hand circuit evaluation may not
exceed 500 ms (the synchronization time is permanently defined and cannot be changed).

See the following for the behavior of the two-channel evaluation: Two-channel evaluation and synchronous
time [chapter 6.3.1.2.1]

The synchronization evaluation with the two-hand type IlIC function block differs from the switch evaluation
function block with respect to the condition for synchronization state inactive. With the two-hand type IlIC
function block, both two-channel evaluations must be inactive, i.e. the 1/2 inputs of the two input pairs must
be low/high simultaneously.

Furthermore, with the two-hand type IIIC function blocks, there is no Synchronization error output, be-
cause with a two-hand control, it is not evaluated as an error when the two manual switches are not acti-
vated simultaneously within the specified 500 ms. That said, this synchronization time may not be ex-
ceeded, because if it is, the Release output will not go to high.

Sequence/timing diagram

Input 1 (pair 1) —-—I_|—-—I——\—[—I I |
Input 2 (pair 1) _I_,_\_I_l_l I I

Input 1 (pair 2) —I_I r]—I—I 1
Input 2 (pair 2) _I_l_l_l_l_l |
enable —[_I a
Synchronous time error (pair #
Synchronous time error (pair 2 1
-— —

Stop —= Run T 2Toyny(Synchronous time) T>T, (Synchronization time)

Fig. 7.71: Sequence/timing diagram for the two-hand type IlIC function block
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7.8.7 Multi-two-hand

Function block diagram

Two-hand control 1 2
Two-hand control 2 Release
Two-hand control 3
Release condition 1 f... =3
Release condition 2 f... m_
Cycle request
Multi-operat... |
Fig. 7.72: Logical connections for the multi-two-hand function block

General description

The multi-two-hand function block makes it possible to monitor the simultaneous operation of up to three
two-hand controls. For example, for a press application with more than one operator, multiple two-hand
controls or foot switches may be required in order to jointly trigger the downward movement of the press.
Typically, each Two-hand input is connected to a two-hand function block.

Alternatively, Release inputs (e.g. safety light curtains) can be connected to ensure that the assigned de-
vices are at high before the Release output can go to high. Reset and restart must be treated indepen-
dently of this function block.

The Cycle request input can be used to force each connected two-hand control to have to be released at
least once before a restart is possible. Typically, this input is connected to a signal that generates a pulse
with each machine cycle.

The two-hand and the release inputs must be pre-evaluated signals!

% Only connect safely pre-evaluated signals to the Two-hand inputs, e.g. the Release output
of a two-hand type IlIA or two-hand type IlIC function block. A safety-relevant evaluation of
the inputs of a two-hand control must occur either through another function block (e.g. two-
hand control or light grid evaluation) or as a component of the configuration of the safety in-

puts (e.g. configuration of the inputs with two-channel evaluation).

% The Cycle request input must not be used for safety functions. This input is only used for
automation control.

Parameters of the function block

Tab. 7.59: Parameters for the multi-two-hand function block

Parameters Possible values

Cycle request * Rising edge
» Falling edge

Number of operators * 2 operators

» 3 operators

Number of enable condi- | < 0
tions . 1
e 2

The Release output is high when ...
+ all Release inputs are high and remain high; and

» every activated Two-hand input was at low at least once (including chronologically offset), after the
MSI 400 system has switched from the stopped state into the run state or after a rising or falling edge
(depending on the configuration) has been detected at the Cycle request input; and
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7.9

7.91

« all activated Two-hand inputs are then at high.
The Release output is low when ...
» one or more Release inputs are low; or
« one or more Two-hand inputs are low; or
 arising or falling edge (depending on the configuration) has been detected at the Cycle request input.

Sequence/timing diagram

All two-hand inputs completed one cycle after the falling edge at the input cycle request (or aft:

Two-hand 1 __| | | | | |
Two-hand 2 l | | | | |_
Two-hand 3 | | I L1 L__
Release 1 | l
Cycle requests
(configured as a _1 t_l | S L
falling edge) __’_LI_F 1
Release output
\/ The release remains Low
because the two-hand 2
Falling edge request has not completed
detected at the input an entire cycle
cycle request. (e.g. High —Low —High).
Fig. 7.73: Sequence/timing diagram for the multi-two-hand function block

Function blocks for 4-sensor muting (time-controlled), 4-sensor muting (sequential) and 2-
sensor muting (time-controlled, with/without direction detection)

Overview and general description

Muting is the automatic temporary suppression of safety-oriented monitoring of an access area with the as-
sistance of a contactless-acting safety device (BWS), while certain objects, e.g. pallets of material, are be-
ing moved into the hazardous area.

Muting sensors monitor the presence of the material while it is being transported. By carefully selecting the
type and arrangement of the sensors, it is possible to differentiate between objects and people.

Working together with the muting sensors and the contactless safety device, the object being conveyed
generates a precisely defined signal sequence while it is moving in the hazardous area. The muting sen-
sors must ensure that any potential hazard is excluded if a person enters the area being protected by the
contactless safety device (i.e. a hazard-inducing state must be ended immediately). It must not be possible
for a person to generate the same signal sequence as the object being conveyed.

The placement of muting sensors is determined by the shape of the object to be detected. To this end, the
following options, among other things, are available with differing numbers of sensor input signals:

» Two sensors
» Two sensors and one C1 auxiliary signal
» Four sensors (two sensor pairs)
* Four sensors (two sensor pairs) and one C1 auxiliary signal
Muting sensor signals can be generated by the following external sensors:
* Optical sensors
* Inductive sensors
* Mechanical switches
« Signals from the control

If you use optical sensors for muting applications, use sensors with background suppression in order to en-
sure that only the material being conveyed meets the muting conditions. The sensors detect material only
up to a certain distance. Objects that are further away therefore cannot fulfill the input conditions of the
muting sensors.
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There are three different function blocks available for muting:

4-sensor muting (time-controlled)
Muting with two parallel sensor pairs

4-sensor muting (sequential)
Muting with two sequential sensor pairs

2-sensor muting (time-controlled, with/without direction detection)
Muting with a crossed sensor pair

Info

The muting cycle is the defined sequence of all processes that occur during muting.

The muting cycle starts when the first muting sensor is activated. The muting cycle ends depending on
the configuration in the function block for the muting end condition. It is not possible to reactivate mut-
ing until the previous muting cycle has ended.

Material can be transported multiple times within a muting cycle if the muting condition is continuously
maintained during this time, i.e. at least one sensor pair remains activated continuously.

Safety information

Because the safety functions of a safety device are bypassed by the muting, multiple requirements must be
fulfilled, as shown below, in order to ensure the safety of the application.

If you use muting, make absolutely sure that the following information is followed for correct use

2 The general safety regulations and safety measures must be followed!

of muting.

Access to the hazardous area must be reliably detected by the contactless safety device or be pre-
vented by other measures. It must not be possible for a person to bypass, climb over, crawl under, or
cross the contactless safety device undetected. Note the operating instructions for the contactless
safety device for correct installation and use of the device.

Always follow the valid local, regional, and national regulations and standards that apply to your appli-
cation. Make sure that your application corresponds to an appropriate risk analysis and avoidance
strategy.

Muting must never be used to convey a person into the hazardous area.

Install the command devices for reset and override outside of the hazardous area, so that they can
never be operated by someone who is inside of the hazardous area. In addition, the operator must
have a complete overview of the hazardous area when operating a command device.

The muting sensors must be arranged such that, after access into the protective field, the hazardous
area can only be reached once the hazard-inducing state has been ended. A condition for this is that
the safety distances required and defined in EN ISO 13855 are maintained. At least two muting signals,
which are independent from one another, are required.

Muting may only be activated for the time span in which the object that is triggering the muting condi-
tion is blocking access to the hazardous area.

The area between the ESPE and the muting sensors must be secured against someone accessing the
area from the rear:

« With realization as 4-sensor muting (time-controlled) between the ESPE and A1/A2 sensors and
between the ESPE and B1/B2 sensors (see lllustration [chapter 7.9.6]).

» With realization as 4-sensor muting (sequential) between the ESPE and A2 sensor and between
the ESPE and B1 sensor (see lllustration [chapter 7.9.7]).

» With realization as 2-sensor muting (time-controlled, with/without direction detection) between the
ESPE and A1 sensor and between the ESPE and A2 sensor (see lllustration [chapter 7.9.8]).

Muting must take place automatically but not depend on a single electric signal.

The material to be transported must be detected over the entire length, i.e. there must not be any inter-
ruption in the output signals.

Muting must be triggered by at least two independently wired signals (e.g. by muting sensors) and must
not depend completely on software signals (e.g. on a PLC).
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Fig.

The muting condition must be ended immediately after the object has traveled through so that the
safety device returns to its normal state, not suppressed by muting (i.e. so that it is again effective).

The muting sensors must be arranged such that muting cannot be unintentionally triggered by a per-
son.

A o B
» v 7
W‘ 4 |
1;11
@ il
7.74: Safety when installing the muting sensors

Always arrange the muting sensors such that only the material is detected and not the transport means
(pallet or vehicle).

Material being conveyed [ |Muting sensor

Transport means - . . .

Transport level

Fig.

7.75: Detection of material during muting

Always arrange the muting sensors such that the material can travel through without hindrance but that
people are always reliably detected.

Always arrange the muting sensors such that when the material is detected a minimum distance is al-
ways maintained with respect to the detection area of the ESPE (e.g. with respect to the light beam of a
light curtain).

Before and during activation of override, ensure that there is no one within the hazardous area.

Before you activate override, make sure that the device is in proper working condition, particularly the
muting sensors (visual inspection).

If it was necessary to activate override, afterward check the function of the device and the arrangement
of the muting sensors.

During longer muting cycles (i.e. longer than 24 hours) or during longer shutdowns of the machine, the
correct function of the muting sensors must be checked.

In order to indicate that muting or override is active, a muting and/or override lamp must be used. An
external muting/override lamp or one integrated into the contactless safety device can be used.

Depending on the local, regional, and national regulations and standards, it may be necessary to moni-
tor the muting/override lamp(s). If this is the case, additional measures will be necessary for this. The
modules of classes MSI-EM-1084 and MSI-EM-I8 do not support any lamp monitoring.

Always attach the muting or override lamp so it is highly visible. The muting or override lamp must be
clearly visible from all sides around the hazardous area and to the operator of the system.

If safety-relevant information (i.e. decentralized safety input values and/or decentralized safety output
values) is transmitted via a safety fieldbus network, you must always consider the associated delay
times. These delay times can influence both the system behavior and the requirements for the mini-
mum safety distances associated with the response times.

Once an override input has been configured, no test pulse outputs can be used when configuring the
safety inputs.

For sensor signals A1 and A2 (B1 and B2), separate lines must be used.
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» For the signals for reset and reset required, a line that is independent from the other input signals must
be used in order to prevent any unintentional resetting of the system. The line must also be routed in a

protected manner.

» The total muting time cannot be set to endless (inactive) without additional precautions being made. If
the total muting time is deactivated, additional measures must be undertaken in order to ensure that no
one can reach the hazardous area while muting is active.

The following table shows the potential configuration parameters of the function blocks for muting.

7.9.2 Parameters of the function blocks

Tab. 7.60: Modes of the function blocks for muting

Modes

Possible values

Directional detection

¢ |nactive

Only for the function blocks 4-sensor muting (time-con-
trolled) and 4-sensor muting (sequential):

» Forwards (A1/A2 first)
» Backwards (B1/B2 first)

Condition for muting start

< All sensors are free

Only for the function blocks 4-sensor muting (time-con-
trolled) and 4-sensor muting (sequential):

« Atleast one sensor is free

Condition for muting end

* With muting sensor pair
» With contactless safety device

C1 input * With

* Without
Belt signal * With

» Without
Override input * With

* Without

Sequence monitoring

Not selectable This is specified by selecting the muting
function block.

» Active: For the function block 4-sensor muting (se-
quential)

* Inactive: For function blocks 4-sensor muting (time-
controlled) and 2-sensor muting (timer-controlled,
with/without direction recognition)

Tab. 7.61: Parameters of the function blocks for muting

Parameters

Possible values

Total muting time

0 = inactive, 5 s to 3600 s, adjustable in 1 s increments

Simultaneity monitoring
time

0 = inactive, 10 to 3000 ms, adjustable in 10 ms incre-
ments. When active, the value must be greater than the
logic execution time.

Muting sensor filter time
(Suppression of sensor
signal gaps)

0 = inactive, 10 to 1000 ms, adjustable in 10 ms incre-
ments. When active, the value must be greater than the
logic execution time.

Additional muting time af-
ter the contactless safety
device is free

0 ms, 200 ms, 500 ms, 1000 ms
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Parameters Possible values

Min. override pulse time * 100 ms
* 350 ms

7.9.2.1 Directional detection

Directional detection is used when material being conveyed has to be moved in a certain direction. The di-
rection depends on the sequence in which the muting sensors are activated.

When directional detection is inactive, the material being conveyed can be moved in both directions in or-
der to fulfill the muting conditions. In this case, it does not matter which sensor pair is activated first.

If Forwards (A1/A2 first) was selected as the direction, the muting sensor pairs must be activated in the
sequence (A1/A2) before (B1/B2). In the opposite direction, muting is not possible. A transition from four
active sensors to an inactive "B" sensor pair (0 or 1 sensor active) ends muting.

If Backwards (B1/B2 first) was selected as the direction, the muting sensor pairs must be activated in the
sequence (B1/B2) before (A1/A2). Muting is not possible in the forward direction. A transition from four ac-
tive sensors to an inactive "A" sensor pair (0 or 1 sensor active) ends muting.

7.9.2.2 Condition for muting start

The Condition for muting start parameter determines when a valid muting sequence can begin. The
Condition for muting start can be defined as follows:

» Both sensors are free: All muting sensors have jointly or individually gone to low and the OSSDs of the
safety device (e.g. safety light curtain) are high (i.e. the protective field is free);

or

* Atleast one sensor is free: All muting sensors except for the last muting sensor are low and the OSSDs
of the safety device (e.g. safety light curtain) are high (i.e. the protective field is free).

If a higher throughput rate is required, it can be advantageous to enable the start of the next muting se-
quence as soon as the material being conveyed has passed the protective device and all of the muting
sensors with the exception of the last one (i.e. At least one sensor is free).

7.9.2.3 Condition for muting end

Contrary to the Condition of the other sensor pair for muting start parameter, the Condition for mut-
ing end parameter determines when a valid muting state is over. You can select when the Condition for
muting end occurs.

« With muting sensor pair: When a muting sensor of the last muting sensor pair goes to low (sensor
free)

or

« With contactless safety device: When the OSSDs of the safety device (e.g. safety light curtain) indi-
cate that the protective field is no longer being violated, i.e. that the protective field is free and the
OSSDs are back at high.

If the OSSD input of the contactless safety device is low after muting end (e.g. due to a violation of the
safety device's protective field), before the next valid muting sequence has begun, the Release output of
the function block goes to low. The next muting cycle cannot begin until the Condition for muting end has
been fulfilled.

7.9.2.4 Total muting time

The Total muting time is used in order to limit the maximum duration of the muting sequence. If the set
value for the Total muting time is exceeded, then the Muting error outputs and the Error flag go to high
and the Release output goes to low.

The timer for the Total muting time starts upon activation of the muting function, and this is indicated by
the transition of the Muting status output to high. The timer for the Total muting time is maintained and
reset to zero when the muting function is again deactivated. If an optional Belt signal input is used, the
timer pauses for the total muting time when the Belt signal input is high and thus indicates that the con-
veyor belt has stopped.
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7.9.2.5 Additional muting time after the contactless safety device is free

The Additional muting time after contactless safety device is free parameter is used when the Condi-
tion for muting end parameter has been configured as with contactless safety device. When the con-
tactless safety device is not always precisely detecting the muting end due to irregularities in the material or
the transport means, then you can increase the machine availability by configuring an additional muting
time of up to 1000 ms. The Additional muting time after contactless safety device is free parameter
will only determine the additional muting time in this case after the OSSDs of the contactless safety device
have gone back to high, i.e. the safety light curtain is no longer interrupted.

7.9.2.6 Simultaneity monitoring time

The simultaneity monitoring time is used to check whether the muting sensors are being activated simulta-
neously. This value indicates the maximum duration for which each of the two muting sensor inputs being

evaluated as two channels can have different values without this being evaluated as an error. This means
that input pair A1 and A2 or input pair B1 and B2 must adopt the equivalent values before the simultaneity
monitoring time has elapsed.

The simultaneity monitoring time starts with the first change of an input value for a muting sensor. If the si-
multaneity monitoring time has elapsed and the two inputs for an input pair still have different values, an er-
ror occurs.

If the simultaneity monitoring time determines an error with at least one input pair, the function block indi-
cates this error by setting the muting error output at high.

7.9.2.7 Suppressing sensor signal gaps

Occasionally, malfunctions occur in the output signals of muting sensors that have no significance for mut-
ing. The Suppression of sensor signal gaps function makes it possible to filter out brief malfunctions
without muting being interrupted.

If Suppression of sensor signal gaps is active, a low signal from a muting sensor input is ignored for the
duration of the set value for the Suppression of sensor signal gaps. The function block continues to in-
terpret this signal as an uninterrupted high as long as only one sensor per A1/A2 or B1/B2 pair has a signal
gap. If a signal gap has been detected at a sensor, the simultaneous occurrence of an additional signal gap
at another sensor will lead to the termination of muting.

7.9.2.8 Sequence monitoring

Sequence monitoring makes it possible to define a special forcibly defined sequence in which the muting
sensors must be active. The following table shows the valid sequence of muting sensor input signals. This
parameter is only available for configurations with four muting sensors, e.g. for 4-sensor muting (time-con-
trolled) or 4-sensor muting (sequential).

Tab. 7.62: Requirements for sequence monitoring

Directional detection Requirements for muting sensor signal inputs for sequence monitoring
Inactive A1 before A2 before B1 before B2 or
B2 before B1 before A2 before A1
Forwards A1 before A2 before B1 before B2
Backwards B2 before B1 before A2 before A1

This parameter depends on the function block. Deviations from the previously shown sequence will cause a
muting error that is displayed at the Muting error output. In order to prevent machine stoppages, the con-
figured time for the Suppression of sensor signal gaps should additionally be less than the timeframe
that the object being conveyed requires in order to pass a muting sensor pair (e.g. A1/A2 or B1/B2).

7.9.29 C1input

The C1 input is used as additional safeguarding against manipulations. If the C1 input is used, a transition
from low to high must occur before the first muting sensor pair goes to high. The C1 input must then remain
at high until both sensors of the muting sensor pair are at high so that a valid muting condition can result. If
this condition is not fulfilled, this will lead to a muting error, which is indicated at the Muting error output.
The C1 input must then go back to low before the next muting cycle is enabled.
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7.9.2.10 Override input

An Override input signal makes it possible to remove objects being conveyed that remain lying in the pro-
tective field of the safety device (e.g. safety light curtain) after power failures, triggering of an emergency
stop, muting errors, or other similar circumstances.

The Override required output pulses at 2 Hz when the following conditions are fulfilled:
* Muting is currently low (i.e. Muting status is low).
* At least one muting sensor is high.
+ The OSSDs of the contactless safety device are low (e.g. safety light curtain has been interrupted).
* The Release output is low.

Once the conditions for the Override required output have been fulfilled and a valid override sequence
with a low-high-low transition (at least 100 ms or 350 ms and a maximum 3 seconds; longer or shorter
pulses are ignored) has occurred at the Override input, the Release output goes to high as if the muting
conditions had been fulfilled. Once all of the muting sensors have gone back to low and the OSSD input of
the contactless safety device is at high (e.g. indicates that the protective field of a safety light curtain is now
free), the next valid muting cycle will be expected. If the next object does not fulfill the conditions for a mut-
ing cycle, but does meet the conditions for the Override required output, an additional override cycle can
be used to remove the material being conveyed. The number of override cycles is limited (see table titled
Number of permissible override cycles below).

plication to ensure that the safety-relevant logic meets the requirements of the local, regional,
national, and international regulations.

0 A reset button can also be suitable for the override function. Check the requirements of your ap-

You can find information on the Override required output and when override is possible under the condi-
tions shown and when not in the following table:

Tab. 7.63: Conditions for override required and override possible

Muting status At least one mut- | Contactless safety | Override required | Override possible
ing sensor is high | device OSSDs are output
high

0 No 0 No No
No 1 No No

0 Yes 0 Pulses (2 Hz) Yes when the maxi-

mum permissible
number of override
cycles has not been
exceeded

0 Yes 1 No No
1 No 0 No No
1 No 1 No No
1 Yes 0 No No
1 Yes 1 No No

The following figure shows an example sequence for Override and Override required.
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| Override-required sequence L
[ 1
|
|
|
|

|

Override required —I_l—l_l—l_l—l_l—l_l—l_l

i 1

Override input

enable

Fig. 7.76: Logic diagram for override and override requirement

NOTICE

0 tuien Must be equal to or greater than the minimum override pulse time (100 ms or 350 ms) but

less than or equal to 3 s. When t,,g4 is less than the minimum override pulse time or greater
than 3 s, the Override input is ignored.

When you use override, check whether the system is in a safe state!

function block even though the safety device (e.g. safety light curtain) is indicating that a hazard-
inducing state could be present. The Override input should only be used when the hazardous
area has been visually checked and there is no one in the hazardous area and no one has had
access to the hazardous area while the Override input is being used.

f The override function makes it possible for you to activate the Release output of the muting

Make sure that the transitions of the signals for restart meet the requirements of the
safety standards and regulations!

When there is a short-circuit to high (to 24 V DC) at a physical input, the evaluated signal can
have a pulse when the signal is reset as a result of short-circuit detection. If this type of pulse
can lead to a hazard-inducing state in the machine, then the following points should be noted:

% Ensure that the cable routing is protected for the signal lines (due to cross-connection with
other signal lines).

% No short-circuit detection, i.e. do not reference to test outputs.

During an override cycle, the Release output is set at high, just as during a valid muting sequence. To pre-
vent excessive use of the override function, the number of permissible override cycles is limited. The num-
ber of permissible override cycles depends on the value for the total muting time. The following table has a
compilation of the number of permissible override cycles:
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Tab. 7.64: Number of permissible override cycles

Total muting time Number of permissible override Remarks
cycles
5s 360 Maximum number of override cy-
10s 360 cles = 360
20s 180 = 60 min/total muting time
30s 120
1 min 60
5 min 12
15 min 5 Minimum number of override cy-
30 min 5 cles =35
60 min 5
Inactive (unlimited) 5

The number of override cycles is stored in the function block. This value is increased each time the Over-
ride required output starts to pulse. The value is reset to 0 when a valid muting cycle has taken place after
a system reset (e.g. with the assistance of the MSl.designer) or after a transition from the stop state to the
run state.

After the Override required output has started to pulse at 2 Hz and a subsequent Override signal has
been set at high, muting starts again and the Release output is set at high.

When the muting cycle is stopped due to a faulty input signal of a muting sensor, Override required is at
high for the duration of the logic execution time when the remaining conditions are fulfilled for Override re-
quired. When the faulty input of the muting sensor goes back to high and subsequently back to low, the
muting cycle is again maintained and Override required goes to high when the remaining conditions for
Override required are met.

During a valid override state, directional detection, sequence monitoring (depending on the function block),
and simultaneity monitoring time are not executed for the duration of an override cycle.

7.9.2.11 Belt signal

If the movement of the transported material is stopped during the muting cycle, it is possible that the total
muting time and other parameters that could lead to a muting error are being exceeded. This can be
avoided with the assistance of the Belt signal inputs. This input makes it possible to stop time-dependent
functions associated with muting when the material to be conveyed does not continue to move.

The Belt signal input must correspond to EN 61131 and have the following properties:
» 0V DC = conveyor belt stopped, e.g. low
* 24V DC = conveyor belt running, e.g. high

The following timer functions are influenced by the value of the Belt signal input:

Tab. 7.65: Effects of conveyor belt monitoring on timer functions

Monitoring of total muting * When a belt stop is detected, the timer functions will pause.

time « When the conveyor belt starts back up, the timer will continue with

Simultaneity monitoring time the value stored before detection of the belt stop. When this occurs
for the first time, the total muting time is increased once by 5 sec-
onds.

The Suppression of sensor signal gaps is not influenced by a belt stop.
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7.9.2.12 Min. override pulse time

The Min. override pulse time determines how long the Override input must be at least high so that the

override signal is valid.

7.9.2.13 Muting status output

The Muting status output indicates the status of the muting function according to the following table:

Tab. 7.66: Output values for muting status

Condition Muting status output
Muting cycle inactive, no error Low
Muting cycle active, no error High
Muting error detected Low
Override active, no error High

7.9.2.14 Muting lamp output

The Muting lamp output is used to indicate an active muting cycle. The value for the Muting lamp output
depends directly on the value for the Muting status, as shown in the following table:

Tab. 7.67: Output values for the muting lamp output

Status of the function block for muting

Value of the muting lamp output

Muting status output is low Low
Muting status output is high High
Override cycle active High

Override requirement

Pulses at 2 Hz

7.9.2.15 Muting error output

The Muting error output is used to indicate that an error associated with the muting function block has
been detected. The value of the Muting error output is high when any muting error is detected. In order to
reset a muting error, it is necessary for all of the muting sensors to go back to low and for the OSSD signal
of the contactless safety device to be at high.

7.9.2.16 Release output

When a valid muting condition is present, a valid override cycle takes place or if the OSSD input of the con-
tactless safety device is free and no error/error state is active, then the Release output is high.
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7.9.3 Information regarding cabling
When muting functions are supposed to be implemented, potential errors in the cabling must be consid-
ered. If certain signal combinations are to be transferred in a common cable, additional precautions must
be implemented in order to ensure that the respective signals are correct. Suitable measures must be un-
dertaken (e.g. protected cabling) in order to ensure that no errors can occur as a result of the cabling.
Tab. 7.68: Cabling combinations for muting and requirements
Signal | A1 A2 B1 B2 C1 Belt | ESPE | Over- | Re- | Mut- | Mut- | Over-
de- signal ride | lease | ing ing ride
scrip- input | out- | lamp |status| re-
tion put quire
d
A1 - A B A A A A A A A C
A2 A - B B A A A A A A A C
B1 B B - A A A A A A A A C
B2 B B A - A A A A A A A C
C1 A A A A - A A A A C C C
Belt A A A A A - C A A C C C
signal
ESPE A A A A A C - C A C C C
Over- A A A A A A C - A A C A
ride
input
A—The indicated signals must not be installed in a common cable if a protected cable is not being used.
B—The indicated signals must not be installed in a common cable if a protected cable or sequence moni-
toring is not being used.
C—The indicated signals must not be installed in a common cable.
— —Not applicable
7.9.4 State transition from stop to run

When the MSI 400 safety controller transitions from the stop state to the run state, the following behaviors
may occur depending on the state of the muting sensors and the OSSDs of the sensors (e.g. safety outputs
of a safety light curtain). The following table shows details regarding the system behavior during the transi-

tion from stop to run.

Tab. 7.69:

Stop-to-run transition behavior for muting functions

State after the trans

ition from stop to run

System behavior

Contactless safety
device input

State of the muting sensors

Run

Next action

High
(e.g. no object in
the protective field)

All muting sensors are low.

The muting condition is par-
tially fulfilled.

The muting condition is ful-
filled.

A normal muting
sequence is pos-
sible.

Muting is possible after correct
activation/sequence of the mut-
ing sensors.

All muting sensors must return
to low before the sensor
OSSDs go to low. Once the
OSSDs of the sensors are low,
the override must be used be-
fore all of the muting sensors
are at low.
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State after the transition from stop to run System behavior
Low All muting sensors are low. Muting is blocked. | The sensor OSSDs must be
(e.g. object de- high before muting can take
tected) place.
The muting condition is par- Override is re- Either transition to normal be-
tially fulfilled. quired if config- havior (upon cyclically correct
Th " dition is ful ured. sequence of the sensor states)
f_”:dmu INg condition 1S ul- or the total override time will be
nea. exceeded.

7.9.5 Error states and information regarding reset

Tab. 7.70: Error states and information regarding reset for muting function blocks

Diagnostic out- Error state reset Remarks
puts
Muting error: Before any muting error can be reset, a complete valid muting | The release output
« Error in simul- cycle must take place. To this end, either override must be goes to low and the

used or all of the muting sensors and the OSSDs of the con- | error flag goes to

taneity monitor-
o I tactless safety device must be free and subsequently a valid high when the mut-

ing time

) muting sequence must take place. ing error output is
* Error in total " . ' ; high
muting time Once one of these two conditions is fulfilled, the muting error '
monitoring output goes back to low, provided that no other error is pend-

o ing.
» Errorin direc-

tional detection

» Sequence error
detected

» Error in sensor
gap monitoring

7.9.6 4-sensor muting (time-controlled)

Function block diagram

0ssD 2 N Release
Muting Al Muting lamp
—rc = :
Muting A2 Muting status
Muting B1 Cwerride required
— = = :
Muting B2 M Muting error
Owermride
Conveyor signal
C1
\ 4-5ensor mu...
Fig. 7.77: Logical connections for the range function block 4-sensor muting (time-controlled)

Representation of use

The following figure shows an example of the placement of sensors for parallel muting 4-sensor muting
(time-controlled):
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Contactless safety device (e.g.: safety light curtain)
Hazardous area

[
b [P -
I Fi 1
Ll J
— == * i | I i R i i
Eogl ol
/ ! iui—_—_—_—_—_—_—_—_—_—_'l
7 24 o ;UBZ
|
L— e -
Fig. 7.78: Muting with two parallel sensor pairs

The material in this example is moving from left to right. As soon as the first muting sensor pair, A1 & A2, is
activated, the protective effect of the safety device is bypassed. The protective effect remains bypassed un-
til muting sensor pair B1 & B2 is once again free.

You will find a description of the parameters here: Parameters of the function blocks [chapter 7.9.2]

Input conditions for muting sensors

Tab. 7.71: Conditions for function block 4-sensor muting (time-controlled)

Condition Description

A1 & A2 Starts the muting cycle. The first sensor pair is activated de-

(or B1 & B2) pending on the transport direction of the material.

A1 & A2 & B1 & B2 |Condition for transferring the muting function to the second
sensor pair.

B1 & B2 Muting applies as long as this condition is fulfilled. The sec-

(or A1 & A2) onds sensor pair is activated depending on the transport di-

rection of the material.

Formulas and requirements for calculating the distance:
° L‘I 2V X 2 X TIN Muting sensor
e vxt>L, +L,
o L, <L;
° TIN Light curtain < TIN Muting sensor
The following is valid ...

L, Distance between the sensors (symmetrical arrangement with respect to the detection area of
the contactless safety device)
Ly Length of the material in the conveying direction
\Y Speed of the material (e.g. of the conveyor belt)
t Set total muting time [s]
T Light curtain Response time of the light curtain or muting sensors in the MSI 400 system (see hardware man-
T Muting sensor ual, Response times for basic safety functions)
Info
» The material can be moved in both directions or a defined transport direction can be defined for it as
follows:

» Using the optional C1 input If used, the C1 input must always be activated before both muting sen-
sors of the first sensor pair (e.g. A1 and A2) go to high.

» Using the Directional detection configuration parameter

« With a parallel arrangement, the width of the permissible object is additionally checked through the po-
sition of the muting sensors. The objects must always pass the muting sensors with an identical width.

 For this application, optical scanners and all types of non-optical sensors can be used. Use sensors
and scanners with background suppression.
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« Avoid interaction between sensors.

* You can increase the protection against manipulation and the security with the assistance of the follow-
ing configurable functions:

+ Simultaneity monitoring time
* Monitoring of total muting time
» Muting end through contactless safety device
» Further information: Information regarding cabling [chapter 7.9.3]

Sequence/timing diagram

The function block requires a valid muting sequence to take place. The following figure shows an example
of a valid muting sequence based on the basic parameter setting for this function block:

(|

Muting sensor A 1 _I L

L

Muting sensor A 2 ,l : 1
OSSDs of

safety sensor I

L
L
L

Muting sensor B 1 I I
Muting sensor B 2 ' ' I
enable [ | : : :
I | [
| | I
Muting error : : : :
Muting status _l Il
Fig. 7.79: Valid muting sequence when using the basic configuration setting
7.9.7 4-sensor muting (sequential)
Function block diagram
N Release
Muting lamp
= —
Muting status
Owvernde required
= —
Muting error
@
\4-5ensor mu... |
Fig. 7.80: Logical connections for the range function block 4-sensor muting (sequential)

Representation of use

The following figure shows an example of the arrangement of sensors for the 4-sensor muting (sequential)
function block.
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Contactless safety device (e.g.: safety light curtain)Hazardous area

Material being conveyed

Fig. 7.81: Example of the sequential arrangement of muting sensors

The material in this example is moving from left to right. As soon as muting sensors A1 & A2 are activated,
the protective effect of the safety device is bypassed. The protective effect remains bypassed until a sensor
of muting sensor pair B1 & B2 is once again free.

You will find a description of the parameters here: Parameters of the function blocks [chapter 7.9.2]

Input conditions for muting sensors

Tab. 7.72: Conditions for muting with four sensors with sequential arrangement

Condition Description

A1 & A2 Starts the muting cycle. The first sensor pair is activated de-

(or B1 & B2) pending on the transport direction of the material.

A1 & A2 & B2 & B1 | Condition for transferring the muting function to the second
sensor pair.

B1 & B2 Muting applies as long as this condition is fulfilled. The sec-

(or A1 & A2) onds sensor pair is activated depending on the transport direc-

tion of the material.

Formulas and requirements for calculating the distance:
Ly 2V % 2 X T\ muting sensor

vxt>L, +L,

L, <L,

TIN Light curtain < TIN Muting sensor

The following is valid ...

L, Distance between the inner sensors (symmetrical arrangement with re-
spect to the detection area of the contactless safety device)

L, Distance between the outer sensors (symmetrical arrangement with re-
spect to the detection area of the contactless safety device)

L, Length of the material in the conveying direction

\Y% Speed of the material (e.g. of the conveyor belt)

t Set total muting time [s]

TinLight curtains Tinmutingsensor - R€SpONSe time of the light curtain or muting sensors in the MSI 400 sys-
tem (see hardware manual, Response times for basic safety functions).
Info

* In this example, the material can either be moved in both directions or a specified transport direction
can be defined as follows:

« Using the optional C1 input If used, the C1 input must always be activated before both muting sen-
sors of the first sensor pair (e.g. A1 and A2) go to high.

+ Using the Directional detection configuration parameter
» The arrangement of sensors shown in this example is suitable for all types of sensors.
» Avoid interaction between sensors.
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* You can increase the protection against manipulation and the security with the assistance of the follow-
ing configurable functions:

» Simultaneity monitoring time
* Monitoring of total muting time
« Muting end through contactless safety device
* Sequence monitoring
* You can find information on cabling here: Information regarding cabling [chapter 7.9.3]

Sequence/timing diagram

The function block requires a valid muting sequence to take place. The following figure shows an example
of a valid muting sequence based on the basic parameter setting for this function block.

Muting sensor A 1 —I I

Muting sensor A 2 _._I l
OSSDs of
safety sensor I—-—-—~—-—J
Muting sensor B 1 ] |__
Muting sensor B 2 | !_

enable |

Muting error

Muting status _l !_

Fig. 7.82: Valid muting sequence when using the basic configuration setting

7.9.8 2-sensor muting (time-controlled with direction detection) — Direction of movement only forward or
backward

Function block diagram

0ssD | Q Y Release
Muting lamp
= Muting status
L > LU
AP — |
H Owerride required
ﬁ []
div ® Muting error
m
\ 2-Sensor mu... |
Fig. 7.83: Logical connections for the 2-sensor muting (time-controlled with direction detection) function block with

the C1 input

Representation of use

The figure below shows an example of the arrangement of the sensors for the 2-sensor muting (time-con-
trolled with direction detection) function block. The C1 input is used as additional manipulation protection
for the muting system.
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4—5 -
Hazardous area
Material being conveyed c1 A1 - L’g_ A
1
[l 1P
AN LI
‘\ ........................... - (e
1l
[
i — L T
RN
Ao Y e
AR
1
Ei |
Ly L,—  \_
Contactless safety device (e.g.: safety light
Fig. 7.84: Example of 2-sensor muting (time-controlled with direction detection) with C1 input

The protective effect of the safety device is bypassed when the muting sensors are activated in a defined
sequence. The C1 input must always be activated before both muting sensors of the first sensor pair (e.qg.
A1 and A2) go to high.

You will find a description of the parameters here: Parameters of the function blocks [chapter 7.9.2]

Input conditions for muting sensors

Tab. 7.73: Conditions for 2-sensor muting (time-controlled with direction detection) with C1 input

Condition Description

C1&A1&A2 C1 must always be activated before both muting sensors of the
sensor pair (e.g. A1 and A2) go to high.

A1 & A2 Muting applies as long as this condition is fulfilled and the pre-
viously shown requirement is also met.

Formulas and requirements for calculating the distance:
L1 2V X TIN Muting sensor

vxt>L,+L,

L,>L,

TIN Light curtain < TIN Muting sensor

The following is valid ...

L, Minimum distance between the detection line of the contactless safety device and detection
through A1, A2
L, Distance between the two detection lines of the sensors (sensors activated/sensors free)
L, Length of the material in the conveying direction
L, Maximum distance between C1 and the detection line of A1, A2
v Speed of the material (e.g. of the conveyor belt)
t Set total muting time [s]
T Light curtains Response time of the light curtain or muting sensors in the MSI 400 (see hardware manual, Re-
TN Muting sensor sponse times for basic safety functions).
)
Info

+ In this example, the flow of material is only possible in one direction.

 In order to move material in both directions (i.e. bidirectionally), place the crossing point directly in the
light beam of the ESPE.

Further information: 2-sensor muting (time-controlled) — Material transport in both directions [chapter
7.9.9]

» The arrangement of the sensors shown in this example is suitable for both through-beam light barriers
as well as for reflection light barriers.

* Avoid interaction between sensors.

* You can increase the protection against manipulation and the security with the assistance of the follow-
ing configurable functions:
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+ Simultaneity monitoring time
* Monitoring of total muting time
» Muting end through contactless safety device
» Further information: Information regarding cabling [chapter 7.9.3]

Sequence/timing diagram

The function block requires a valid muting sequence to take place. The following figure shows an example
of a valid muting sequence based on the basic parameter setting for this function block. The C1 input is not
included in the sequence shown below.

1

Muting sensor A 1 _II :
|

Muting sensor A 2 _;_'

OSSDs of
safety sensor

enable |

Muting error

Muting status -

Fig. 7.85: Valid muting sequence when using the basic configuration setting

7.9.9 2-sensor muting (time-controlled) — Material transport in both directions

Function block diagram

055D 12 Release
Muting Al - Muting lamp
Muting A2 @ P Muting status
Owerride Crwverride required
R 25 S 9

Conveyor signal Muting error

2-5Sensor mu... |

Fig. 7.86: Logical connections for the range function block 2-sensor muting (time-controlled)

Representation of use

For muting applications with a crossed sensor pair with which material must be moved in both directions,
the sensors can be arranged in the following manner.

Make sure that the muting sensors only detect the material being moved!

You must ensure that the muting sensors are arranged such that no one can enter the haz-
ardous area by fulfilling the muting conditions (i.e. activate both muting sensors and thus create
the prerequisites for muting).
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Material being conveyed
Hazardous area
- _
& At
_____________________________I_I
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i
_____:__::__:____:______I_I
% A2
L I

Contactless safety device (e.g.: safety light curtain)

Fig. 7.87: 2-sensor muting (time-controlled) with bidirectional movement of material
You will find a description of the parameters here: Parameters of the function blocks [chapter 7.9.2]

Input conditions for muting sensors

Tab. 7.74: Conditions for 2-sensor muting (time-controlled) without the optional C1 input

Condition Description

A1 & A2 Muting applies as long as this condition is met.

Formulas and requirements for calculating the distance:
L1 2V X TIN Muting sensor
vxt>L,+L,

TIN Light curtain < TIN Muting sensor
The following is valid ...

L, Minimum distance between the detection line of the contactless safety device and de-
tection through A1, A2

L, Distance between the two detection lines of the sensors (sensors activated/sensors
free)

L, Length of the material in the conveying direction

Y Speed of the material (e.g. of the conveyor belt)

t Set total muting time [s]

TN Light curtains Response time of the light curtain or muting sensors in the MSI 400 system (see hard-

TN Muting sensor ware manual, Response times for basic safety functions).

Info

* In this example, a flow of material is possible in both directions.

* In order to move material in both directions, place the crossing point of the muting sensors precisely
in the light beam of the contactless safety device.

* In order to move material only in one direction, place the crossing point in the conveying direction
behind the light beam of the contactless safety device (see 2-sensor muting (time-controlled with di-
rection detection) — Direction of movement only forward or backward [chapter 7.9.8]).

* The arrangement of the sensors shown in this example is suitable for both through-beam light barriers
as well as for reflection light barriers.

¢ Avoid interaction between sensors.

* You can increase the protection against manipulation and the security with the assistance of the follow-
ing configurable functions:

» Simultaneity monitoring time
* Monitoring of total muting time
» Muting end through contactless safety device
* You can find information on cabling here: Information regarding cabling [chapter 7.9.3]
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Sequence/timing diagram

The function block requires a valid muting sequence to take place. The following figure shows an example
of a valid muting sequence based on the basic parameter setting for this function block.

Muting sensor A 1 _I I—
Muting sensor A 2 —I I——
OSSDs of
safety sensor | |
enable

Muting error

Muting status I I

Fig. 7.88: Valid muting sequence when using the basic configuration setting
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710

7.10.1

Function blocks for presses

Function blocks for press contact monitoring

7.10.1.1 Overview and general description

There are two complementary types of function blocks available for press applications. This chapter de-
scribes the function blocks for contact monitoring, which provide signals for the function blocks that control
the press cycles of mechanical presses (e.g. eccentric presses) and universal presses.

There are two different function blocks for press contact monitoring that can be used to monitor the correct
signal sequence of the contacts and the correct stoppage of the press (ramp-down). The outputs of these
function blocks indicate in which phase of the press cycle the press currently is (e.g. startup or top dead
center). Typically the Release output, the Top (top dead center) output, and the Startup output of a func-
tion block for press contact monitoring are connected to the corresponding inputs of one or more function
blocks for press cycle control.

Tab. 7.75: Overview of the function blocks for press contact monitoring

Eccentric press Universal press
Typical press Eccentric press Eccentric press
types Mechanical press
Direction of move- | Forwards Forwards and backwards
ment of the press
Contacts TDC contact (TopDeadCen- | TDC contact

ter) BDC contact

BDC contact (BottomDead- Ramp-down

Center)

Dynamic contact

Condition for TDC |If TDC contact = high If TDC contact = low
Startup condition |If BDC contact = high If BDC contact = high
Ramp-down moni- | Optional Optional

toring

enable Mandatory Mandatory

7.10.1.2 Eccentric press contact monitor

7.10.1.2.1 Function block diagram

S

Start 0 Release
b 4
Restart Top
it
TDC contact Startup
BDC contact -ir__-:] = ® Restart required
Dynamic contact ==t Contact error
@
Release Ramp-down error
()] -
Error flag
: &
\ Eccentric con...)
Fig. 7.89: Logical connections for the eccentric press contact monitor function block
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Inputs
Description Type Short description
Start Mandatory | Connection of a signal that controls the
physical output of the press drive, e.g. the
release output from the FB single stroke or
automatic.
Restart Optional Reset the state of the press component
TDC contact Mandatory | Contact for the detection of top dead center
BDC contact Mandatory | Contact for detection of the press startup
stroke
Dynamic contact Optional Contact for bringing forward of detection of
top dead center
enable Mandatory | Connection of a signal which stops the
press motion, e.g. by shaft breakage detec-
tion
Parameters Possible values
Dynamic contact + On: Dynamic contact input is activated.
« Off: Dynamic contact input is deactivated.
Restart input * On: Restart input is activated.
« Off: Restart input is deactivated.
Min. restart pulse * 100 ms: Restart input must be at high for at least 100
time ms.
« 350 ms : Restart input must be at high for at least 350
ms.
Use error flag « On: Error flag output is present.
 Off: Error flag output is not present.
Outputs
Description Type Short description
enable Manda- |Release of the press process.
tory
Top Manda- |The press is in the TDC area.
tory
Startup Manda- | The press is in the startup area.
tory
Restart required Manda- | The press must be reset because of an error.
tory
Contact error Manda- |Invalid sequence of the contact signals.
tory
Ramp-down error |Manda- |A ramp-down error was detected.
tory
Error flag Optional | A contact error or ramp-down error is present.
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7.10.1.2.2 General description

The Eccentric Press Contact Monitor function block (FB) can be used for certain types of mechanical
presses (e.g. eccentric presses). Besides the Start input, the minimum configuration requires the inputs
TDC contact, BDC contact and release. The remaining inputs are optional.

The function block has the special feature that the Release output is set to High from the outset when the
inputs are not set up in a configuration that results in an error. The signal sequence at the Start input is
evaluated if a falling edge at the TDC contact input is detected and the BDC contact input is low (the
press is leaving the top dead center).

Another special feature is that the Restart required output can be high even if the Restart input is not
present. A reset of this output is then possible only by a stop/run transition of the MSI 400.

A typical sequence of the function block is that the press is at top dead center (TDC contact input high)
and in the first step therefore the Release and Top outputs are high. In this state the Start input must ei-
ther remain high or go through a high-low sequence. The press now goes through its stroke motion so that
the next TDC contact input is low, because the press is leaving the top dead center. If the Start input has
previously failed to changed its state as specified, the FB enters the Ramp-down error and the associated
output is high, the Release output is low and Restart required high. If there is no error, then the press con-
tinues to operate and eventually reaches the bottom dead center to then start the startup stroke. This is re-
ported by the BDC contact input, which is high at this point. The Startup output is also high. If the press
approaches the top dead center, the TDC contact input is again high, the Top output is high, the Startup
output is low. Shortly afterwards the BDC contact input is low and the sequence can begin again. If the
contacts do not respond as specified, then the Contact error is detected and the associated output is high,
Release is low, and Restart required high.

7.10.1.2.3 Parameters of the function block

Tab. 7.76: Parameters of the eccentric press contact monitor function block

Parameters Possible values

Dynamic contact « On: Dynamic contact input is activated.
» Off: Dynamic contact input is deactivated.

Restart input » On: Restart input is activated.
» Off: Restart input is deactivated.
Min. restart pulse * 100 ms: Restart input must be at high for at least 100
time ms.
+ 350 ms: Restart input must be at high for at least 350
ms.
Use error flag » On: Error flag output is present.

+ Off: Error flag output is not present.

Dynamic contact parameter

The Dynamic contact parameter specifies whether the start of the TDC phase can be advanced by a fall-
ing edge at the Dynamic contact input.

If the Dynamic contact parameter is set to On, then the start of the TDC phase can be advanced by a fall-
ing edge at the Dynamic contact input. In this case the BDC contact and TDC contact inputs must be-
have as described in the General description section. The falling edge at the Dynamic contact input
ends the startup phase, the Startup output is low, the Top output is high.

Restart input parameter

This parameter activates the Restart input. If the Restart input is present, then errors can be reset by a
valid restart sequence. A valid restart sequence consists of a low-high-low sequence on the Restart input
with a high time of 100 ms or 350 ms, depending on the configuration. Shorter high times or high times
longer than 30 seconds are ignored.

Min. restart pulse time parameter

A restart sequence (low-high-low Restart input) is only valid if the Restart input was set to high for at least
100 ms or 350 ms. This value is set with the Min. restart pulse time parameter.
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Use error flag parameter

This parameter can make an additional output available that is set to high when the function block enters
an error state.

7.10.1.2.4 Function block inputs

Tab. 7.77: Inputs of the eccentric press contact monitor function block
Designation Type Short description
Start Mandatory | Connection of a signal that controls the

physical output of the press drive, e.g. the
release output from the FB single stroke or

automatic.

Restart Optional Reset the state of the press component

TDC contact Mandatory | Contact for the detection of top dead center

BDC contact Mandatory | Contact for detection of the press startup
stroke

Dynamic contact Optional Contact for bringing forward of detection of
top dead center

Release Mandatory | Connection of a signal which stops the
press motion, e.g. by shaft breakage detec-
tion

Start input

The Start input is used to monitor the press ramp-down. The input must be connected to the signal that
controls the physical output of the press drive so that the FB can detect whether the press is currently run-
ning or has been stopped.

Do not connect any physical input signals to the Start input. Use a CPU flag to connect the sig-
nal that controls the physical output for the press drive.

Restart input
Using the Restart input it is possible to reset errors using a valid restart sequence.

A valid restart sequence at the Restart input corresponds to the low-high-low transition with a pulse dura-
tion of at least 100 ms or 350 ms and a maximum of 30 s. Shorter or longer pulses are ignored.

If the Restart input is deactivated, then an error can only be reset by stopping execution of the logic pro-
gram, e.g. by briefly switching off and back on again or by switching the system from the run state to the
stop state and then back to the run state using MSl.designer.

Make sure that the transitions of the signals for reset meet the requirements!

If there is a short-circuit to high (to 24 V DC) at a physical input, the evaluated signal may have
a pulse when the signal is reset as a result of short-circuit detection. If this type of pulse could
A lead to a hazard-inducing state in the machine, the following points should be noted:

% Ensure that the cable routing is protected for the signal lines (due to cross-connection with
other signal lines).

% No short-circuit detection, i.e. do not reference to test outputs.
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A\

Safety signals must conform to the applicable standards and regulations!

Always take into account the valid national, regional, and local regulations and standards for
your application. Type C standards such as EN 692 and EN 693 contain requirements as to how
safety-related signals must be used. For example, in the case of ramp-down errors, it may be
necessary for the restart signal to be suitably protected (e.g. by a key switch or in a locked cabi-

net).

TDC contact and BDC contact inputs

These inputs are used for contact monitoring. The input signals for the TDC contact, BDC contact, and

Start inputs must match the illustration below and the rules described therein.

iy (4 "+2"‘ TDC contact
T - A DA
’II’ /,”/;526;;6;;“\\ \‘\‘ ‘\“
| PIOE Y I
' VN / "' ’,' =Low?
\‘\ \\\ 1800100/// ’1 II
BDC contact \‘\ e ,”I ,l/
R @)
Low
— figh

Fig. 7.90: Contact monitoring with the eccentric press contact monitor function block

Item |Explanation

(1) The ramp-down must start during the startup phase: The rising edge at the
TDC contact input (low-high transition) must occur while the BDC contact in-
put is high.

(2) The ramp-down must end after the end of the startup phase: The falling edge
at the TDC contact input (high-low transition) must occur if the BDC contact
input is low.

(3) The startup phase must begin after ramp-down has ended: The rising edge at
the BDC contact input (low-high transition) must occur while the TDC contact
input is low.

(4) The startup phase must end during ramp-down: The falling edge at the BDC

contact input (high-low transition) must occur while the TDC contact input is
high.

If during operation even just one of these conditions is not met, the Release output is low and the Contact

error output is high.
A valid sequence that satisfies these conditions looks as follows:

Step |System behavior

0) Start condition: TDC contact input = high, BDC contact input = low, Start =
high (or sequence low — high (— low))

1) TDC contact input: High — Low

2) BDC contact input: Low — High

3) TDC contact input: Low — High

4) BDC contact input: High — Low
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Be aware of the corresponding standards and safety regulations!

All of the safety-related parts of the system (wiring, connected sensors, and command devices,
configuration) must meet the respective standards (e.g. EN 62061 oder EN ISO 13849-1 or type
C standards such as EN ISO 16092-1:2018, EN ISO 16092-2:2020 and EN ISO 16092-3:2018)
and safety regulations. Only safety signals may be used for safety applications. Make sure that
the application meets all of the applicable standards and regulations!

This must be noted in particular for the BDC contact input if the Startup output is being used
for startup muting, e.g. in connection with a function block for press cycle control.

In order to satisfy the safety regulations, it may be necessary to use tested switches each with different test
sources for the contact input signals. In order to use different test sources for the contact signals, the TDC
contact, BDC contact, and Dynamic contact inputs must be connected to the different modules of the
class MSI-EM-18 or MSI-EM-1084.

0 A class MSI-EM-18 module has only two test sources, although it has eight test output terminals.

Description of ramp-down monitoring

The eccentric press contact monitor function block monitors the press ramp-down. If the TDC contact is
left, although the press would actually have to have stopped, then the function block detects a ramp-down
error, and the Ramp-down error output is set to high.

The Start input must then correspond to the following illustration and rule:

High — Low

Top output .
T =Low — High?
TDC contact s \ L
VAN , AN ‘\\
/ Vg /.' ‘\ ~ N

/ ’ \, \
4
. = High?
Start / \
/ / \
[ \
| ! ]
i ' |
Lo !
| \ . |
Voo oig° S /
\ \ _ 180°/0° /
\‘ d l’
\\\ I
\\
\\
N Low
m— High
Irrelevant
Fig. 7.91: Ramp-down monitoring with the eccentric press contact monitor function block

Either at least one rising edge must occur at the Start input while the Top output is high or the Start input
must be high at the end of the ramp-down area (falling edge at Top output). If neither of these two condi-
tions is met, then the Release output is low and the Ramp-down error and Restart required outputs are
high.

The Start input must be connected to the signal that controls the physical output of the press drive so that
the function block can detect whether the press is currently running or has been stopped. Typically this is
the Release output of a downstream press setup or press single stroke function block.

Do not connect any physical input signals to the Start input. Use a CPU flag to connect the sig-
nal that controls the physical output for the press drive.
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Dynamic contact input

Using the dynamic contact, the start of the top phase can be advanced (falling edge at the Dynamic con-
tact input).

The Startup output moves to high in the case of a rising edge (transition from low to high) at the BDC con-

tact input. It moves to low either in the event of a rising edge of the TDC contact input or a falling edge at
the Dynamic contact input, depending on which of these occurs first.

Top output
TDC contact
BDC contact ; g %
/ ¢ v
- ' 4 \‘ \\‘
\ \‘ “\ \\
Dynamic contact / \ Y Vo
i 7 | \ \ Vol Vo Low
{270°71 80° ) Vol
LN / Do [ m jgh
' I/’ ,‘l !

180°/0° - :

’

,,,,, Ramp-up output

Fig. 7.92: Press cycle for the eccentric press contact monitor function block with dynamic contact on the upstroke

If a falling edge occurs at the Dynamic contact input while the BDC contact input is low, i.e. during the
downward phase of the press cycle, then the Top output moves to high until a rising edge is detected at the
BDC contact input. The Startup output remains low during the remaining press cycle.

Top output
TDC contact
BDC contact
Dynamic contact
\\ ,/
. 180°/0°

Upstroke output

Low

m— (igh

Fig. 7.93:

Press cycle for the eccentric press contact monitor function block with dynamic contact at startup and for
the downward movement

Release input
This input is used to connect shaft breakage detection.
If the Release input is low, then the Release output of the function block is low and monitoring of the con-

tact signal sequence and the ramp-down is deactivated, assuming that there is no error. The error outputs
are not affected by this.

If the Release input changes from low to high, then depending on the configuration of the inputs the suit-
able state is assumed and the outputs are actuated in accordance with the state.
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7.10.1.2.5 Function block outputs

Tab. 7.78: Outputs of the eccentric press contact monitor function block

Description Type Short description
enable Manda- |Release of the press process.
tory
Top Manda- |The press is in the TDC area.
tory
Startup Manda- | The press is in the startup area.
tory
Restart required Manda- | The press must be reset because of an error.
tory
Contact error Manda- |Invalid sequence of the contact signals.
tory
Ramp-down error |Manda- |A ramp-down error was detected.
tory
Error flag Optional | A contact error or ramp-down error is present.

Release output

The Release output is used to stop the press and is connected to another supplementary press function
block such as press setup or press single stroke. If no error has been detected, the Release output of the
function block is high.

If an error is detected in the sequence of contact signals, the Release output moves to low, the affected er-
ror output moves to high, and the Reset required output moves to high. A valid restart sequence at the
Restart input is then required.

The Release output also moves to low when the Release input is deactivated.

Top output

The Top output moves to high in the event of a rising edge at the TDC contact input or a falling edge at
the Dynamic contact input (the Release input cannot have a falling edge), depending on which of them
occurs first. The Top output moves to low in the event of a falling edge at the TDC contact input.

The Top output is typically used to stop the press and is connected to another supplementary press func-
tion block such as press setup or press single stroke.
Startup output

The Startup output is typically connected to another supplementary press function block such as press
setup or press single stroke. It can also be used to trigger startup muting.

This function block sets the Startup and Top outputs based on the state changes at the contact inputs. If
the function block detects an error, both outputs are set to low.

Restart required output

The Restart required output is high if a valid restart sequence is expected at the Restart input. This output
is set back to low only after a valid restart sequence and the Release output cannot be high while this out-
put is high. A valid restart sequence is described in the Restart input and Min. restart pulse time param-
eter sections.

Contact error output

This output is set to high when the predetermined sequence of the contact states is not adhered to. The
valid sequences were described in the TDC contact input, BDC contact input, and Dynamic contact in-
put sections. Above all, activation of the Dynamic contact parameter changes the contact sequence fun-
damentally. All variants of an invalid sequence lead to errors and the Contact error output is set to high.

Ramp-down error output

This output is set to high when the ramp-down monitoring detects an unexpected movement of the press. If
the TDC contact is left, although the press should have been stopped, this input is set to high.
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Error flag output

This output is set to high if any error is present or if at least one of the contact error or ramp-down error out-
puts is set to high and the output is configured as active.

7.10.1.2.6 Error states and information regarding reset

Tab. 7.79: Error states and information regarding reset for the universal press function block
Outputs Error state reset Remarks
Contact error

The contact error output is high if an unauthorized signal se-

The Release output
quence has been detected. Resetting requires a valid restart | is low, the Restart
sequence.

required output is

The Ramp-down error output is high if the TDC contact is left, high. If the Error
flag output is

although the press should actually have been stopped. Reset- o

! . . present, this is

ting requires a valid restart sequence. high

Ramp-down error

7.10.1.2.7 Example sequence of a press cycle

Top output
TDC contact Start
\\\
\ \\
LAY BDC contact

[

\ \ 1

' Vo

\ 1 [

! o

H | 1

[ ] 1

1 ] 1

) 1 1

) ! 1

Il 'l l’

! ll 'l .
/ ;o Dynamic contact
V] ‘
1/ ,"
/ r4
Ramp-up output
Low
m High

Fig. 7.94: Contact and output sequence of an eccentric press during an error-free sequence (example)

7.10.1.3 Universal press contact monitor

7.10.1.3.1 Function block diagram

Sta 0 Y Release
Restart Top
it

TDC contact
BDC contact
Ramp-down

Release

\Universal pre.../
Fig. 7.95:

Logical connections for the universal press contact monitor function block
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Inputs
Description Type Short description
Start Mandatory | Connection of a signal that controls the
physical output of the press drive, e.g.
the release output from the FB single
stroke or automatic.
Restart Optional Reset the state of the press.
TDC contact Mandatory | Contact for the detection of top dead
center.
BDC contact Mandatory | Contact for startup area.
Ramp-down contact Optional Contact for ramp-down area.
enable Mandatory | Connection of a signal which stops the
press motion, e.g. by shaft breakage
detection
Parameters Possible values
Restart input + On: Restart input activated
« Off: Restart input deactivated
Startup signals per cycle * 0-2 (e.g. universal press)
* 1 (e.g. eccentric press)
Min. restart pulse time * 100 ms
+ 350 ms
Use error flag * On: Error flag output activated
» Off: Error flag output deactivated
Outputs
Description Type Short description
enable Mandatory | Release of the press process.
Top Mandatory | The press is in the TDC area.
Startup Mandatory | The press moves upwards.
Restart required Mandatory | The press must be reset because of an
error.
Contact error Mandatory |Invalid sequence of the contact signals.
Ramp-down error Optional A ramp-down error was detected.
Error flag Optional A contact error or ramp-down error is
present.

Leuze electronic GmbH + Co. KG MSI.designer configuration software for MSI 400 216



Leuze Referencing the function blocks

7.10.1.3.2 General description

The universal press contact monitor function block can be used for different types of presses (e.g. mechan-
ical presses). The minimum configuration requires the inputs Start, TDC contact , BDC contact, Ramp-
down contact, Release. Optionally, the Restart input can be connected.

Description of ramp-down

If the Ramp-down contact input is activated, then the input signals for Ramp-down contact must match
the following illustration and the following rules:

TDC contact

- ~<

After-run contact T i
7 360°00° N = High?
\
I oder

= High?

Low

= (igh
Fig. 7.96: Contact monitoring with the universal press contact monitor function block with activated ramp-down

Precisely one pulse must occur at the Ramp-down input per cycle. The rising edge at the Ramp-down in-
put (transition low-high) must happen before the falling edge at the TDC contact input. The falling edge at
the Ramp-down input (transition high-low) must happen after the rising edge at the TDC contact input.
This means that at any time at least one of the two inputs must be high.

7.10.1.3.3 Parameters of the function block

Tab. 7.80: Parameters of the universal press contact monitor function block

Parameters Possible values

Restart input * On: Restart input activated
» Off: Restart input deactivated

Startup signals per cycle * 0-2 (e.g. universal press)
* 1 (e.g. eccentric press)

Min. restart pulse time * 100 ms
+ 350 ms
Use error flag * On: Error flag output activated

 Off: Error flag output deactivated

Ramp-down contact * On: Ramp-down contact input activated

» Off: Ramp-down contact input deactivated

Restart input parameter

This parameter activates the Restart input. If the Restart input is present, then errors can be reset by a
valid restart sequence. A valid restart sequence consists of a low-high-low sequence at the Restart input
with a high time of 100 ms or 350 ms, depending on the configuration. Shorter high times or high times
longer than 30 seconds are ignored.

Startup signals per cycle parameter

The BDC contact input signals that the press has reached the BDC area (bottom dead center). This hap-
pens when a rising edge is detected at the BDC contact input, while the TDC contact input is high. If the
parameter is set to 1 (e.g. eccentric press) then this signal must occur exactly once during the press cy-
cle. The TDC contact input therefore cannot immediately change to low without the BDC contact input
having had a rising edge at least once. A deviation from these processes would result in a contact error.
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If the parameter is set to 0-2 (e.g. universal press), it is possible to deviate from this sequence in the
framework of the configuration. In other words 0 rising edges at BDC, 1 rising edge at BDC, or two rising
edges at BDC are allowed. For the first rising edge at BDC, the Startup output is set to high. If two rising
edges occur, then Startup is low with the first falling edge from BDC and no longer high with the second
rising edge.

Description of startup monitoring

If the Startup signals per cycle parameter is set to 1, then the input signals for BDC contact must match
the following illustration and the following rules:

TDC contact ‘_—::_—: _____ 2) =Low?
BDC contact e
7 360°00°
!" 700'\:_”_ 'i"i:\ Low
VN m— fjgh
(1) = High?

Fig. 7.97: Contact monitoring with the universal press contact monitor function block with activated BDC contact

Item Description

(1) The start of the signal at the BDC contact (rising edge) must be close to
180° and must occur while the TDC contact input is high. The rising edge at
the BDC contact switches the startup output to high.

(2) The falling edge at the BDC contact (transition high-low) must happen be-
fore the rising edge (transition low-high) at the TDC contact input. This
means that the BDC contact input must be low if a rising edge (transition
low-high) occurs at the TDC contact input.

This cycle can be changed with the Startup signals per cycle parameter if it is configured to 0-2 (see pre-
vious section and BDC contact input section).

Min. restart pulse time parameter

A restart sequence (low-high-low Restart input) is only valid if the Restart input was set to high for at least
100 ms or 350 ms. This value is set with the Min. restart pulse time parameter.

Use error flag parameter

This parameter can make an additional output available that is set to high when the function block enters
an error state.

Input signals of the universal press contact monitor function block

Designation Type Short description

Start Mandatory | Connection of a signal that controls the
physical output of the press drive, e.g.
the release output from the FB single
stroke or automatic.

Restart Optional Reset the state of the press.

TDC contact Mandatory | Contact for the detection of top dead
center.

BDC contact Mandatory | Contact for startup area.

Ramp-down contact Optional Contact for ramp-down area.
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Designation Type Short description

Release Mandatory | Connection of a signal which stops the
press motion, e.g. by shaft breakage
detection

Start input

The Start input is used to monitor the press ramp-down. The input must be connected to the signal that
controls the physical output of the press drive so that the FB can detect whether the press is currently run-
ning or has been stopped. Typically this is the Release output of a downstream press setup, press auto-
matic, or press single stroke function block.

Do not connect any physical input signals to the Start input. Use a CPU flag to connect the sig-
nal that controls the physical output for the press drive.

Restart input
Using the Restart input it is possible to reset errors using a valid restart sequence.

A valid restart sequence at the Reset input corresponds to a low-high-low transition with a pulse duration of
at least 100 ms or 350 ms and a maximum of 30 s. Shorter or longer pulses are ignored.

If the Restart input is deactivated, then an error can only be reset by stopping execution of the logic pro-
gram, e.g. by briefly switching off and back on again or by switching the system from the run state to the
stop state and then back to the run state using MSl.designer.

Make sure that the transitions of the signals for reset meet the requirements!

If there is a short-circuit to high (to 24 V DC) at a physical input, the evaluated signal may have
a pulse when the signal is reset as a result of short-circuit detection. If this type of pulse could
A lead to a hazard-inducing state in the machine, the following points should be noted:

% Ensure that the cable routing is protected for the signal lines (due to cross-connection with
other signal lines).

% No short-circuit detection, i.e. do not reference to test outputs.

Safety signals must conform to the applicable standards and regulations!

your application. Type C standards such as EN ISO 16092-1:2018, EN ISO 16092-2:2020 and
EN ISO 16092-3:2018 contain requirements as to how safety signals must be used. For exam-
ple, in the case of ramp-down errors, it may be necessary for the restart signal to be suitably
protected (e.g. by a key switch or in a locked cabinet).

: Always take into account the valid national, regional, and local regulations and standards for

TDC contact input
Precisely one pule must occur at the TDC contact input per cycle.

BDC contact input

If the BDC contact input is high at the start of the function block (switch-on), then the Startup output re-
mains low during the first press cycle.

The diagrams below show the press cycle with differently designed switching gates for the BDC contact
(falling edge of BDC after falling edge of TDC contact or falling edge BDC leading the falling edge of the
TDC contact)
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Press cycle for the universal press contact monitor function block with falling edge of BDC contact before

Fig. 7.99:
TDC contact
A second rising edge at the BDC contact input does not re-start the upstroke phase. This is the case if the

Number of BDC signals per cycle parameter is configured to 0-2 (e.g. universal press) and the press

moves forwards and backwards in the lower section.

220

MSI.designer configuration software for MSI 400

Leuze electronic GmbH + Co. KG



Leuze

Referencing the function blocks

Top output

Ramp-up output

BDC: 1>0 — Startup =0

TDC contact
BDC contact .I /7 \ \ NN
] I’I // L / \ \\ \ \‘
A S \ \
I 7 360°/0° \ \ L
1 AI / Yy / \ \ 1 1
| . / A \ oy
] ! ll ! ) ol II o
Voo \ A N
b N o/ [
\ Vo N 180°0° / / I
\ \ Qi g / //' 1
/1
/o
/
i
/
/
Low
High
|
Fig. 7.100:  Press cycle for the universal press contact monitor function block with 2 BDC transitions

If no pulse occurs at the BDC contact input during the cycle with this setting, then the Startup output re-
mains low during entire the cycle.

If the BDC contact input is already high when monitoring of the contact inputs begins (e.g. dur-
ing the first logic cycle after resetting an error) then the Startup output remains low during the
first logic cycle. The next transition from low to high at the BDC contact input is only accepted if

previously a transition from high to low has occurred at the Top output.

The following illustrations show the different press operations with 0, 1, and 2 BDC contact sequences.

Tab. 7.81:

Timing diagrams for 0, 1, and 2 BDC contact signals per cycle

0 BDC contact signal per cycle

1 BDC contact signal per cycle

2 BDC contact signals per cy-
cle

TDC contact

BDC contact

BDC contact input

Ramp-up output

TDC contact 3

/
BDC contact

BDC contact input

[ —

Ramp-up output

TDC contact / T
/
/
BDC contact ! p
/

N 180°%0° /

pa

NV /
\
N Ve
Low AN € - = - -
. ~ At g
m figh ~ - !
I I — .
BDC contact input
[ —] :

Ramp-up output

The BDC contact input can be combined with the Ramp-down input. In this case the processes described
in the BDC contact and Ramp-down inputs section apply.
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Ramp-down contact input

The universal press contact monitor function block monitors the press ramp-down. If the Ramp-down con-
tact is left although the press should actually have been stopped, then the function block detects a ramp-
down error.

The Start input must then correspond to the following illustration and following rules:

Top output

/ =Low — High?
Start /

/
After-run contact /

= High?

Low
m— /igh
Irrelevant

Fig. 7.101:  Ramp-down monitoring with the universal press contact monitor function block

Either a rising edge must occur at Start between the rising edge of the Top output and the end of the
ramp-down area (falling edge at the Ramp-down contact input) or the Start input must be high at the end
of the ramp-down area (falling edge at the Ramp-down contact input). If neither of these two conditions is
met, then the Release output is low and the Ramp-down error and Restart required outputs are high.

The Ramp-down contact input is also combined with the BDC contact input. The processes described in
the BDC contact and Ramp-down inputs section apply.

Release input

This input is used to connect shaft breakage detection.

If the Release input is low, then the Release output of the function block is low and monitoring of the con-
tact signal sequence and the ramp-down is deactivated, assuming that there is no error. The error outputs
are not affected by this.

If the Release input changes from low to high, then depending on the configuration of the inputs the suit-
able state is assumed and the outputs are actuated in accordance with the state.

If the Release input changes from high to low, then the Release, Top and Startup outputs are inactive.
The error outputs are not affected by this. If the Release input is activated again, then the outputs assume
their corresponding state. Monitoring is not deactivated during an active Release input.

7.10.1.3.4 Output signals of the universal press contact monitor function block

Designation Type Short description

Release Mandatory | Release of the press process.

Top Mandatory | The press is in the TDC area.

Startup Mandatory | The press moves upwards.

Restart required Mandatory | The press must be reset because of an
error.

Contact error Mandatory |Invalid sequence of the contact signals.

Ramp-down error Optional A ramp-down error was detected.

Error flag Optional A contact error or ramp-down error is
present.
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Release output

The Release output is used to stop the press and is connected to another supplementary press function
block such as press setup or press single stroke. If no error has been detected, the Release output of the
function block is high.

If an error is detected in the sequence of contact signals, the Release output moves to low, the affected er-
ror output moves to high, and the Restart required output moves to high. A valid restart sequence at the
Restart input is then required.

The Release output also moves to low when the Release input is low.

Top output

The Top output is typically used to stop the press and is connected to another supplementary press func-
tion block such as press setup or press single stroke.

This function block sets the Top output based on the changes to the values at the contact inputs. If the
function block detects an error, the output is set to low. The Top output moves to high when the TDC con-
tact input is low.

The Top output moves to low when the Release input is low.

Startup output

The Startup output is typically connected to another supplementary press function block such as press
setup or press single stroke. It can also be used to trigger startup muting.

This function block sets the Startup output based on the changes to the values at the contact inputs. If the
function block detects an error, the output is set to low.

The Startup output moves to high in the case of a rising edge (transition from low to high) at the BDC con-
tact input. It moves to low in the event of a falling edge at the TDC contact input or a falling edge at the
BDC contact input, depending on which of these occurs first.

The Startup output moves to low when the Release input is low.

Restart required output

The Restart required output is high if a valid restart sequence is expected at the Restart input. This output
is set back to low only after a valid restart sequence and the Release output cannot be high while this out-
put is high. A valid restart sequence is described in the Restart, Restart input and Min. restart pulse time
parameter sections.

Contact error output

This output is set to high when the predetermined sequence of the contact states is not adhered to. The
valid sequences were described in the Ramp-down input, TDC contact input, BDC contact input, and
BDC contact and Ramp-down inputs sections. All variants of an invalid sequence lead to errors and the
Contact error output is set to high.

Ramp-down error output

This output is set to high when the ramp-down contact detects an unwanted movement of the press. If the
ramp-down contact is left, although the press should actually have been stopped, this input is set to high.
BDC contact and Ramp-down contact inputs

The signals at the TDC contact, BDC contact, and Ramp-down contact inputs must match the illustra-
tion below and the following rules:
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TDC contact
2 =Low?
BDC contact
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\
After-run contact |
/
- Low
(1) | = High? & | = High — Low zuvor? — High

Fig. 7.102:  Contact monitoring with the universal press contact monitor function block with activated BDC contact
and ramp-down

Item Description

(1) The beginning of the signal at the BDC contact (transition low-high) must be
close to 180° and must occur while the TDC contact input is high and after
the falling edge (transition high-low) of the Ramp-down contact input (the
Ramp-down contact input may have moved back to high in the meantime).

(2) The end of the signal at the BDC contact (transition high-low) must happen
before the falling edge (transition high-low) at the Ramp-down contact in-
put. This means that the BDC contact input must be low if a falling edge
(transition high-low) occurs at the Ramp-down contact input.

(3) The rules for the Start input (see Start input section) must be followed.

A valid sequence that satisfies the conditions for BDC contact and Ramp-down looks like this:

Step System behavior

1. Start condition: TDC contact = low, BDC contact = low, Ramp-down con-
tact = high

2. TDC contact: Low » High

3. Start = High (satisfies the condition for ramp-down monitoring)

4. Ramp-down contact: High - Low

5. BDC contact: Low » High (Startup output is high only for the first rising

edge)

Ramp-down contact: Low > High

7. TDC contact: High > Low and BDC contact: High > Low (sequence irrele-
vant, startup output is low)

Depending on the type of press it can happen that the start of the BDC contact signal (step 5 above) does
not just occur once, but twice or even not at all. In order to prevent this leading to a contact error, the Num-
ber of BDC signals per cycle parameter must be configured to 0-2 (e.g. universal press). With this setting
the conditions for the BDC contact still apply for every pulse at the BDC contact input with the exception
of the falling edge at the Ramp-down contact input (step 4 above).

If during operation even just one of these conditions is not met, the Release output is low and the Contact
error output is high.
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Be aware of the corresponding standards and safety regulations!

All of the safety-related parts of the system (wiring, connected sensors and command devices,
configuration) must meet the respective standards (e.g. EN 62061 or EN ISO 13849-1 or type C
standards such as EN ISO 16092-1:2018, EN ISO 16092-2:2020 and EN I1SO 16092-3:2018)
and safety regulations. Only safety signals may be used for safety applications. Make sure that

the application meets all of the applicable standards and regulations!

This must be noted in particular for the BDC contact input if the Startup output is used for up-
stroke muting, e.g. in connection with a function block for press cycle control.

If the Number of BDC signals per cycle parameter is configured to 0-2 (e.g. universal press) then the
possibilities of the function block for error detection are reduced and not all input errors can be detected
(e.g. short circuit after 0 V at the BDC contact input).

In order to satisfy the safety regulations, it may be necessary to use tested switches each with different test
sources for the contact input signals. In order to use different test sources for the contact signals, the TDC
contact, BDC contact and Ramp-down inputs must be connected to different secure modules.

@ An MSI-EM-I8 module only has two test sources, although it has eight test output terminals.

7.10.1.3.5 Error states and information regarding reset

Tab. 7.82: Error states and information regarding reset for the universal press function block

Outputs Error state reset Remarks

Contact error The Contact error output is high if an unauthorized signal se- | The Release output
quence has been detected. Resetting requires a valid restart | is low, the Restart
sequence. required output is

Ramp-down error | The Ramp-down error output is high if the Ramp-down con- ?Ifgc:ljttgjt IiESrror

tact is lefft, aIthoygh the press shquld actually have been present, this is
stopped. Resetting requires a valid restart sequence. high
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7.10.1.3.6 Example sequence of a press cycle

Top output

TDC contact Start

% BDC contact

~— ——

N
-,
~<

NS
~—

Dynamic contact

Ramp-up output

Low
. igh

Fig. 7.103: Contact and output sequence of a universal press during an error-free sequence (example)

7.10.2 Function blocks for press cycle control

7.10.2.1 Press setup

Function block diagram

CI'I‘:'-L‘I L 2 :_5 egse
Release 1 (static) ® Restart required
Release 2 (start ] Release 1 inverted
op —
Resta
3
\_ Press setup |
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Fig. 7.104:  Logical connections for the press setup function block

Inputs
Description Type Short description
On/Start Mandatory | Start a press operation with the rising

edge or stop with the falling edge

Release 1 (static)

Mandatory | Main release of the press

Release 2 (start) Optional Additional release input is only evalu-
ated when the Release output is low.

Top Optional Top dead center for single stroke moni-
toring

Restart Mandatory | Reset the state of the press

Parameters Possible values

Restart interlock

1- without

2 - always

3 - if On/Start or Release 1 inactive
4 - if Top active or Release 1 inactive

Release 2

On: The Release 2 input is available
Off: The Release 2 input is not available

Press single stroke

On: Single stroke monitoring active, Top input present
Off: Single stroke monitoring deactivated, Top input

not present

Min. restart pulse time| < 100 ms
+ 350 ms
Outputs
Description Type Short description
enable Mandatory | Release of the press process.

Restart required

activated restart interlock.

Mandatory | The press must be reset because of an

Release 1 inverted

lease 1 input.

Mandatory | Output with inverted signal of the Re-

7.10.2.1.1 General description

The press setup function block is generally used together with the universal press contact monitor function
block or the eccentric press contact monitor function block in order to set up the press. The Top output of
the contact monitor FB is used as input for the Press setup function block. If the Press single stroke pa-
rameter is active (single stroke monitoring active) then the Release output is low once the press has
reached the top dead center (rising edge at the Top input). Depending on the setting of the Restart inter-
lock parameter, it is possible to implement a step operation using the On/Start input. Depending on this
setting a restart sequence is required after a press stop in order to reset or not reset the restart interlock.
An activated restart interlock is signaled by a high at the Restart required output.

The module has a Release 1 input. If this is low then the Release output is immediately low. The Release
2 input (if configured as active) is only required during the start sequence. As soon as the Release output
is high, Release 2 is no longer monitored. The On/Start input starts the press movement with a rising
edge, in the event of a falling edge the press movement is stopped (Release output is low). A restart se-
quence can be triggered with the Restart input; this sequence resets an activated restart interlock. The Re-
lease 1 inverted output always shows the inverted state of the Release 1 input.
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Make sure that the transitions of the signals for restart meet the requirements of the
safety standards and regulations!

When there is a short-circuit to high (to 24 V DC) at a physical input, the evaluated signal can
have a pulse when the signal is reset as a result of short-circuit detection. If this type of pulse
can lead to a hazard-inducing state in the machine, then the following points should be noted:

% Ensure that the cable routing is protected for the signal lines (due to cross-connection with
other signal lines).

% No short-circuit detection, i.e. do not reference to test outputs.

Sequence/timing diagram

The diagram below shows a typical progression of the input and output states of the function block. The se-
quence shows three cycles of the press with the press operation interrupted twice by the falling edge at the
On/Start input. A restart interlock was not activated.

—= On/start *

l-

0
—= Release 1 (static) x

1

0
— |Release 2 (start) b

1

0
- Top x

l_

0
® Release x

11

0
® Release 1 inverted x

1

0

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800

Fig. 7.105: Typical sequence/timing diagram for the press setup function block
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7.10.2.1.2 Parameters of the function block

Tab. 7.83: Parameters of the press setup function block

Parameters Possible values
Restart interlock * 1- without
+ 2-always

« 3 -if On/Start or Release 1 inactive
» 4 -if Top active or Release 1 inactive

Release 2 * On: The Release 2 input is available
« Off: The Release 2 input is not available

Press single stroke + On: Single stroke monitoring active, Top input present

+ Off: Single stroke monitoring deactivated, Top input
not present

Min. restart pulse time| + 100 ms
+ 350 ms

Restart interlock parameter

The Restart interlock parameter can be used to configure the behavior of the module after a stop. An ac-
tivated restart interlock (triggered by a previous stop or a restart of the module) is signaled by a high signal
at the Restart required output. The Restart required output only shows the activated restart interlock if
the preconditions for a valid restart sequence are present. These are: Release 1 high and, if configured as
active, also Release 2high.

In the case of configuration with 1 - without, no restart interlock is active (and the Restart required output
is not available) and the press operation can be advanced without a valid restart sequence. In other words
in the event of interruption of the press operation by a rising edge at the Top input (with active single stroke
monitoring) the press operation can be continued by a rising edge at the On/Start input. In the event of in-
terruption of press operation by a falling edge at the On/Start input, the press operation can be continued
by a rising edge at the On/Start input.

In the case of configuration with 2 - always the restart interlock is always active, i.e. the module starts with
an activated restart interlock and each stop results in an active restart interlock that has to be reset by a
valid restart sequence. Stops caused by a falling edge at On/Start, a rising edge of Top, or a falling edge
of Release 1.

In the case of configuration with 3 - if On/Start or Release 1 inactive the restart interlock is active, i.e. the
module starts with an activated restart interlock and every stop due to a falling edge at On/Start or a falling
edge at Release 1 results in an active restart interlock that has to be reset through a valid restart se-
quence.

In the case of configuration with 4 - if Top active or Release 1 inactive, the restart interlock is active, i.e.
the module starts with an activated restart interlock and every stop due to a rising edge at Top or a falling
edge at Release 1 results in an active restart interlock that has to be reset by a valid restart sequence.
Release 2 parameter

This parameter activates the Release 2 input, if the parameter is active

Press single stroke parameter

This parameter activates the single stroke monitoring, if the parameter is active. This means the Top input
is available and a rising edge at the Top input ends the press operation (i.e. a complete single stroke has
been fully performed).

Min. restart pulse time parameter

A restart sequence (low-high-low Restart input) is only valid if the Restart input was set to high for at least
100 ms or 350 ms. This value is set with the Min. restart pulse time parameter.
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7.10.2.1.3 Inputs of the press setup function block

Tab. 7.84: Inputs of the press setup function block

Description Type Short description

On/Start Mandatory | Start a press operation with the rising
edge or stop with the falling edge

Release 1 (static) Mandatory | Main release of the press

Release 2 (start) Optional Additional release input is only evalu-
ated when the Release output is low.

Top Optional Top dead center for single stroke moni-
toring

Restart Optional Reset the state of the press

The press setup function block supports the following input signals:

On/Start input

The On/Start input signal is used to indicate the beginning and end of the press movement. A rising edge
(low to high) at the On/Start input signals a start of the press. A falling edge at the On/Start (High to Low)
input signals a stop of the press. If the Restart interlock parameter is set to 2 - always or 3 - When On/
Start or Release 1 is inactive then a valid Restart sequence is required after a stop caused by a Low at
the On/Start input.

Release 1 (static) input

The Release 1 (static) input signal is mandatory. The Release output is always immediately low when Re-
lease 1 (static) is low.

If this function block is used together with a press contact function block (e.g. eccentric press contact moni-
tor or universal press contact monitor), its Release output must be connected to the Release 1 (static) in-
put of the press setup function block.

Release 2 (start)

The Release 2 (start) input signal is optional. If Release 2 (start) is configured, the Release output can
only be high (e.g. during switch-on) if Release 2 (start) is high. If the Release output is high, Release 2
(start) is no longer monitored.

Do not use the Release 2 (start) input for safety purposes!

Do not use the Release 2 (start) input to initiate an emergency stop, because this input is only
utilized temporarily during the start sequence. Otherwise you will place the press operator in
danger.

Top input

The Top input signal is optional. It is used to determine the end of the press cycle (i.e. the press has
reached the top reversal point). This signal is available on the eccentric press contact monitor or universal
press contact monitor function blocks. The Top input signal is used for single stroke monitoring. If the sin-
gle stroke monitoring configuration parameter is set to active, the Release output is low if the Top input
changes from low to high.

Do not use the Top input for safety purposes!

Only connect the Top input to a Top output of the universal press contact monitor or eccentric
press contact monitor function blocks or to an equivalent signal source. Do not use the Top in-
put to initiate an emergency stop. Otherwise you will place the press operator in danger.

Restart input

If the Restart interlock parameter is set to 1 - without, no restart signal is required to restart the press af-
ter a stop. The Restart interlock parameter can be set to the following values:
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without

always

if On/Start or Release 1 inactive

AIOWOIN=-

if Top active or Release 1 inactive

This parameter determines when a Restart sequence is expected as input signal for the function block.

If the Release output is low and, due to the aforementioned setting of the Restart interlock parameter a
restart interlock is configured, the Release output can only be reset after a valid restart sequence has
been completed with a low-high-low transition (minimum 100 ms or 350 ms; shorter pulses and pulses over
30 s are ignored).

7.10.2.1.4 Outputs of the "Press setup” function block

Tab. 7.85: Outputs of the press setup function block

Description Type Short description

enable Mandatory |Release of the press process.

Restart required Optional The press must be reset because of an
activated restart interlock.

Release 1 inverted Mandatory | Output with inverted signal of the Re-
lease 1 input.

Release output

The Release output is high if Restart required is low (i.e. no restart is required) and the following condi-
tions are satisfied:

If the Single stroke parameter is set to inactive, Release 1 (static) is high, and Release 2 (start) (if con-
figured) is high; and a rising edge (low to high) is detected at the On/Start input. (In this case the Release
output is low if the On/Start input changes from high to low or the Release 1 input is low); or

If the Single stroke parameter is set to active, Release 1 (static) is high and Release 2 (start) (if config-
ured) is high; and a rising edge (low to high) is detected at the On/Start input. (In this case the Release
output is low if the Top input changes from low to high or the On/Start input changes from high to low or
the Release1 input is low)

Restart required output

The Restart required output is high if a valid restart sequence is expected at the Restart input. This output
is set back to low only after a valid restart sequence and the Release output cannot be high while this out-
put is high. A valid restart sequence is described in the Restart interlock parameter, Min. restart pulse
time parameter and Restart input sections.

Release 1 inverted output

The Release 1 inverted output indicates whether a release signal is pending at the press setup function
block. If the Release 1 input is high, the Release 1 inverted output is low and vice versa.

Top input

I T
On/Start _I_I_I_‘_I | I_I | I_
| 1 | | | |
. I . —
Release 1 (static) J : : : : : |
| | | | | |
I 1 i I T |
Release 2 (Start) —I : : : : : |-|—I
I 1 I i
| 1 1
| I

NN
\

The release remains High as long as the press single stroke is not active.

In that case the top input is not available.

Fig. 7.106:  Sequence/timing diagram for the press setup function block
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0 should be programmed in the Logic view.

If no immediate change from setup to productive operation is needed, a corresponding wait time

7.10.2.1.5 Error states and information regarding reset

Tab. 7.86: Error states and information regarding reset for the setup function block

Outputs

Error state reset

Remarks

Restart required

The Restart required output is high if a valid restart sequence
is expected at the Restart input. This output is set back to low
only after a valid restart sequence and the Release output can-
not be high while this output is high. A valid restart sequence
means a change in the restart input from low to high to low,
where the time of the high signal must be at least 100 or 350
ms (depending on the configuration of min. restart pulse time).
Times less than the configured min. restart pulse time or
greater than 30 seconds are ignored.

This occurs when
the release is
switched off and a
restart interlock is
active depending
on the configura-
tion.
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7.10.2.2 Press single stroke

Function block diagram

r

On/start 1 H‘h Release
Release 1 (static)
Release 2 (static) - Restart required
Release 3 (safety) 1x

Top ==t
Startup
Restart
%

\Press single s...)

Fig. 7.107:  Logical connections for the press single stroke function block

Inputs
Description Type Short description
On/Start Mandatory | Start a press operation with the rising edge

or stop with the falling edge

Release 1 (static)

Mandatory | Main release of the press

Release 2 (start)

Optional Additional release input

Release 3 (safety)

Optional Additional release input

Top Mandatory | Top dead center

Startup Optional Contact for signaling of the press startup
Restart Optional Reset the state of the press
Parameters Possible values

Restart interlock

* 1- without

+ 2 -always

« 3 -if On/Start, Release 1 or Release 3 inactive

* 4 -if Top active or Release 1 or Release 3 inactive
+ 5-if Release 1 or Release 3 inactive

Release 2 * On: The Release 2 input is available

» Off: The Release 2 input is not available
Release 3 * On: The Release 3 input is available

» Off: The Release 3 input is not available
On/Start mode * 1 -Inching

» 2-Single start

Mode for upstroke
muting

e 1- without
» 2 - always (only for Release 3)
» 3 - for Release 3 and On/Start

Max. time for startup
muting

110 7200 s.

TDC

Min. restart pulse time| < 100 ms
« 350 ms

Deselect restart inter- | < On

lock (for Release 3) in | |
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Outputs

Description Type Short description

enable Mandatory | Release of the press process.

Restart required Optional The press must be reset because of an
activated restart interlock.

7.10.2.2.1 General description

The press single stroke function block is generally used together with the universal press contact monitor
function block or the eccentric press contact monitor function block in order to provide information of the
Top and Startup these modules outputs as input for this function block. The Top output is required for
single-stroke operation. The press can be controlled for example using a two-hand control or by means of a
cycle operation function block in conjunction with a safety light curtain.

Single stroke monitoring is always active and cannot be configured. This means: If a rising edge is detected
at the Top input, then the Release output is always low. The preconditions for a restart depend on the con-
figuration of the Restart interlock parameter.

The Release 2 and Release 3, Startup, Restart inputs and the Restart required output are optional.
These are present or not depending on the configuration.

The FB has

 a configurable restart interlock,
the option to choose between inching mode and a complete single stroke cycle,
« time configurable startup muting, and

« the configurable option to have falling edges of the Release 3 input not lead to a restart interlock for a
regular stop at top dead center.

Make sure that the transitions of the signals for restart meet the requirements of the
safety standards and regulations!

When there is a short-circuit to high (to 24 V DC) at a physical input, the evaluated signal can
have a pulse when the signal is reset as a result of short-circuit detection. If this type of pulse
can lead to a hazard-inducing state in the machine, then the following points should be noted:

% Ensure that the cable routing is protected for the signal lines (due to cross-connection with
other signal lines).

% No short-circuit detection, i.e. do not reference to test outputs.

Sequence/timing diagram

A typical sequence in minimum configuration (see also the figure below) starts with a press cycle from the
top dead center (Top input high). If then the Release 1 input is high and then a rising edge follows at the
On/Start input, the Release output is high. Now the press stroke begins and the top dead center is left
(Top input is low). If subsequently in the press cycle the top dead center is reached again (rising edge at
the Top input), then the Release output is low again. A rising edge at the On/Start input would start this
sequence from the beginning.
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Fig. 7.108:  Minimalist sequence press setup module

7.10.2.2.2 Parameters of the function block

Tab. 7.87: Parameters of the press single stroke function block

Parameters Possible values
Restart interlock e 1- without
» 2 -always

- 3 -if On/Start, Release 1 or Release 3 inactive
* 4 -if Top active or Release 1 or Release 3 inactive
+ 5-if Release 1 or Release 3 inactive

Release 2 * On: The Release 2 input is available
« Off: The Release 2 input is not available

Release 3 * On: The Release 3 input is available
« Off: The Release 3 input is not available
On/Start mode * 1-Inching
» 2 - Single start
Mode for upstroke * 1- without
muting « 2 - always (only for Release 3)

» 3 - for Release 3 and On/Start

Max. time for startup * 1107200 s.
muting

Min. restart pulse time| < 100 ms
e 350 ms
Deselect restart inter- | <« On

lock (for Release 3) in | ,
TDC off

Restart interlock parameter

The Restart interlock parameter can be used to configure the behavior of the module after a stop. An acti-
vated restart interlock (triggered by a previous stop or a restart of the module) is signaled by a high signal
at the Restart required output. The Restart required output only shows the activated restart interlock if
the preconditions for a valid restart sequence are present. These are: Release 1 high, if configured as ac-
tive, Release 2also high and Release 3 high. In the case of configuration of the restart interlock from 2 to 5
the following applies: If the Restart interlock deselect parameter is active, then a low signal from Release
3 in the top dead center (Top input is high) does not result in a restart interlock.
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In the case of configuration with 1 - without, no restart interlock is active (and the Restart required output
is not available) and the press operation can be advanced without a valid restart sequence. In other words

in the event of interruption of the press operation by a rising edge at the Top input, the press operation can
be continued by a rising edge at the On/Start input. In the event of interruption of press operation by a fall-
ing edge at the On/Start input, the press operation can be continued by a rising edge at the On/Start input.

In the case of configuration with 2 - always the restart interlock is always active, i.e. the module starts with
an activated restart interlock and each stop results in an active restart interlock that has to be reset by a

valid restart sequence. Stops due to a falling edge at On/Start, a rising edge of Top, a falling edge of Re-
lease 1 or a falling edge of Release 3.

In the case of configuration with 3 - if On/Start, Release 1 or Release 3 inactive the restart interlock is ac-
tive, i.e. the module starts with an activated restart interlock and every stop due to a falling edge at On/
Start, a falling edge at Release 1, or a falling edge at Release 3 results in a restart interlock that has to be
reset by a valid restart sequence.

In the case of configuration with 4 - if Top active or Release 1 or Release 3 inactive the restart interlock
is active, i.e. the module starts with an activated restart interlock and every stop due to a rising edge at Top
or a falling edge at Release 1 or Release 3 results in a restart interlock that has to be reset by a valid
restart sequence.

In the case of configuration with 5 - if Release 1 or Release 3 inactive the restart interlock is active, i.e.
the module starts with an activated restart interlock and every stop due to a falling edge at Release 1 or
Release 3 results in a restart interlock that has to be reset by a valid restart sequence.

Release 2 (input) parameter

This parameter activates the Release 2 input, if the parameter is active.

Release 3 (input) parameter
This parameter activates the Release 3 input, if the parameter is active.

On/Start mode parameter

If the parameter is configured to 1 - Inching, then it is possible to stop the press cycle with a falling edge at
the On/Start input and (depending on the configured restart interlock) to restart it with a rising edge. If the
parameter is configured to 2 - Single start, then the started press cycle cannot be stopped by a falling
edge at the On/Start input.

Mode for upstroke muting parameter

If the parameter is configured to 1 - without, then the Startup input is not present and startup muting can-
not be performed.

If the parameter is configured to 2 - for Release 3, then it is possible during the time defined under Max.
startup muting to let the Release 3 input become low without the restart interlock being activated.

If the parameter is configured to 3 - for Release 3 and On/Start, then after the rising edge at the startup in-
put and while this input remains high within the time set under Max. startup muting time, it is possible to
let the Release 3 input or the On/Start input become low without the restart interlock being activated.

Startup muting

- ~

’ N
On/Start —l_l l_I Y
Release 3 (Safety) \ I_I

-
- S

Top

Startup
Release _I

Fig. 7.109:  Sequence/timing diagram for the press single stroke function block startup muting of On/Start and Re-
lease 3 (safety)
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If you use startup muting, you must ensure that there are no hazards during startup, e.g. due to
the startup movement itself.

t Rule out any hazard during the upward stroke of the press!

Max. startup muting time parameter

The maximum time for bridging the Release 3 input and the On/Start input during the startup phase can be
configured (1-7200s). The time starts with the rising edge at the Startup input. If the time expires before a
falling edge is detected at the Startup input, then the FB ends the muting of the configured Release 3 and
On/Start inputs. If at this time or afterwards one of these inputs (dependent on the configuration) is or be-
comes low, then the Release output is also low.

Min. restart pulse time parameter

A restart sequence (low-high-low Restart input) is only valid if the Restart input was set to high for at least
100 ms or 350 ms. This value is set with the Min. restart pulse time parameter.

Deselect restart interlock parameter (for Release 3) in TDC

The activated parameter prevents the restart interlock being activated if the Release 3 input is low during a
regular stop at top dead center (Top input high).

7.10.2.2.3 Input signals of the single stroke function block

Description Type Short description

On/Start Mandatory | Start a press operation with the rising edge
or stop with the falling edge

Release 1 (static) Mandatory | Main release of the press

Release 2 (start) Optional Additional release input

Release 3 (safety) Optional Additional release input

Top Mandatory | Top dead center

Startup Optional Contact for signaling of the press startup

Restart Optional Reset the state of the press

On/Start input

The On/Start input signal is used to indicate the beginning and end of the press movement. A rising edge
(low to high) at the On/Start input signals a start of the press. A low at the On/Start input signals a stop of
the press. If the On/Start mode parameter is set to 2 - Single start, the press cannot be stopped by a low
at the On/Start input.

Take additional safety precautions when the mode for the On/Start input is set to "2 - Sin-

gle start"!

A If the On/Start mode parameter is set to 2 - Single start, you must take additional security
measures (e.g. secure the hazard zone with a light curtain). Otherwise you will place the press
operator in danger.

If the On/Start mode parameter is set to 1 - Inching and the Condition for restart interlock is set to 2 -
always or 3 - if On/Start, Release 1, or Release 3 inactive, then a valid Restart sequence is required af-
ter a stop caused by a low at the On/Start input.

The release signal of a two-hand control or a function block for cyclic operation is particularly suitable for
connection to the On/Start input.
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Fig. 7.110:  Sequence/timing diagram for the press single stroke function block with configuration of On/Start to 1 -
inching
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Fig. 7.111: S_eq:Jentcer/ttiming diagram for the press single stroke function block with configuration of On/Start to 2 -
single sta

Release 1 (static) input

The Release 1 (static) input signal is mandatory. The Release output is always immediately low when Re-
lease 1 (static) is low.

If this function block is used together with a press contact function block (e.g. eccentric press contact moni-
tor or universal press contact monitor), its release signal must be connected to the Release 1 (static) input
of this function block.

Release 2 (start) input

The Release 2 (start) input signal is optional. If Release 2 (start) is configured, the Release output can
only be high (e.g. during switch-on) if Release 2 (start) is high. If the Release output is high, Release 2
(start) is no longer monitored.

Do not use the Release 2 (start) input for safety purposes!

Do not use the Release 2 (start) input to initiate an emergency stop, because this input is only
utilized temporarily during the start sequence. Otherwise you will place the press operator in
danger.

Release 3 (safety) input

The Release 3 (safety) input signal is an optional signal. If Release 3 (safety) is configured, the Release
output can only be high if Release 3 (safety) is high. If Release 3 (safety) is low and Startup muting is
not active, then the Release output is set to low and a Restart sequence must be done in accordance with
the configuration.

If Release 1 (static) and Startup are high and the configured startup time has not yet expired, then the Re-
lease 3 (safety) signal is bypassed (startup muting).

Top input

The Top input signal is used to determine the end of the press cycle (i.e. the press has reached the top
dead center). This signal is available at the eccentric press contact monitor and universal press contact
monitor function blocks. The Top input signal is used for single stroke monitoring. The Release output is
low if the Top input passes from low to high.

Do not use the Top input for safety purposes!

Only connect the Top input to a Top output of the universal press contact monitor or eccentric
press contact monitor function blocks or to an equivalent signal source. Do not use the Top in-
put to initiate an emergency stop. Otherwise you will place the press operator in danger.

Startup input
If the Startup input is present because of the configuration, then this must be connected.
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Only connect the Startup input to the Startup output of an eccentric press contact monitor or
universal press contact monitor function block.

If the input is available, then the Release 3 (safety) and On/Start input signals are bypassed (muting of the
On/Start input depends on the parameter settings) if the Release output is high and the Startup input is
high. This function block does not perform a plausibility check of the Startup input signal. If the Startup in-
put is high several times during a single press cycle, then it is possible to bypass the corresponding input of
the function block several times. If a signal should not be bypassed, then together with other signals that
must be connected to the Release 1 (static) input it should be connected to the Release 1 (static) input by
means of an AND function block.

If you use startup muting, you must ensure that there are no hazards during startup, e.g. due to

2 Rule out any hazard during the startup of the press!
the startup movement itself.

Restart input

If the Restart interlock parameter has been set to 1 - without, no restart signal is required to restart the
press after a stop. The Restart interlock parameter can be set to the following values:

* 1- without
« 2 -always

3 - if On/Start, Release 1 or Release 3 inactive
* 4 - if Top active or Release 1 or Release 3 inactive
» 5-if Release 1 or Release 3 inactive

This parameter determines when a valid restart sequence is expected as input signal for the function
block.

If the Release output is low, the Release output can only be reset in the case of settings 2 to 5 after a valid
Restart sequence has been completed at the Restart input with a low-high-low transition (minimum
100 ms or 350 ms; shorter pulses and pulses over 30 s are ignored).

7.10.2.2.4 Output signals of the function block

Description Type Short description

enable Mandatory |Release of the press process.

Restart required Optional The press must be reset because of an
activated restart interlock.

Release output

The Release output is high if Restart required is low (i.e. no restart is required) and the following condi-
tions are satisfied:

* The Release 1 input is high;

« if activated, Release 2 must also be high;

« if activated, Release 3 must also be high;

» and a rising edge at the On/Start input is detected;

Restart required output
The Restart required output is high if a valid Restart sequence is expected at the Restart input.
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7.10.2.2.5 Error states and information regarding reset

Tab. 7.88: Error states and information regarding reset for the single stroke function block

Outputs

Error state reset

Remarks

Restart required

The Restart required output is high if a valid restart sequence
is expected at the Restart input. This output is set back to low
only after a valid restart sequence and the Release output can-
not be high while this output is high. A valid restart sequence
means a change in the restart input from low to high to low
where the time of the high signal must be at least 100 ms or
350 ms (depending on the configuration of min. restart pulse
time). Times less than the configured min. restart pulse time or
greater than 30 seconds are ignored.

This occurs when
stopped depending
on the configuration
of the restart inter-
lock.
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7.10.2.3 Press automatic mode

Function block diagram

On/start

Stop request

Release 1 (static)

Release 2 (static)

Top
Startup
Restart

\Press automa...

" 2 K'h Release

Restart required

Fig. 7.112:  Logical connections for the press automatic function block

Inputs
Description Type Short description
On/Start Mandatory | Start a press operation (and trigger a

stop request if Off/Stop is not available)

Stop request

Optional Trigger a stop request if the input is
present

Release 1 (static)

Mandatory | Main release of the press

Release 2 (start)

Optional Additional release input

Top Mandatory | Top dead center

Startup Optional Press is in startup (upstroke)
Restart Optional Reset the state of the press
Parameters Possible values

Restart interlock af-
ter stop condition

On: After an error the FB must be reset with a valid restart
sequence.

Off: No restart required, Restart input not present.

Stop request

On: Stop request is triggered via the Stop request input

Off: Stop request is triggered via a low signal at the On/
Start input

Startup input

On: The Startup input is present
Off: The Startup input is not present

Release 2

On: The Release 2 input is available
Off: The Release 2 input is not available

Min. restart pulse
time

For a valid reset:

100 ms: The Restart input must be at high for at least 100
ms.

350 ms: The Restart input must be at high for at least 350
ms.

Outputs
Description Type Short description
enable Mandatory | Release of the press process.

Restart required

Optional The press must be reset because of an
activated restart interlock.
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7.10.2.3.1 General description

The press automatic function block (FB) is used in connection with press applications where the work-
pieces are moved automatically to and from the press, whereby occasional access to the press is re-
quired, e.g. to change a tool.

The function block can generate a stop signal for the press for this purpose in the top dead center (Top in-
put high) (i.e. the Release output is low) if a stop has previously been requested. The request for a stop is
triggered by a rising edge at the Stop request input or by a falling edge from On/Start (depending on the

configuration of the stop request).

If the Stop request input is not configured, then a falling edge at the On/Start input leads to shutting down
of the Release output. If the Startup input is active, then the shutting down of the Release output is de-
layed until the Top input is active. If the Startup input is or becomes inactive, the Release output is shut
down immediately. If the Startup input is configured as active, then a rising edge at the Stop request input
(or a falling edge at On/Start) causes an immediate change of the Release output to low while the Startup
input is low. If the press is in startup (Startup input high), but has not yet reached the top dead center (Top
input low) and a rising edge is detected at Stop request (or a falling edge at On/Start), then the Release
output is only low if a rising edge is subsequently detected at the Top input or a falling edge is detected at
the Startup input.

If the Startup input is not configured as active, then a falling edge at the On/Start input only leads to shut
down of the Release output if the top dead center has been reached (Top input high)

In addition the FB has its own Restart input that can be activated with the Restart interlock after stop
condition parameter.

Make sure that the transitions of the signals for restart meet the requirements of the
safety standards and regulations!

When there is a short-circuit to high (to 24 V DC) at a physical input, the evaluated signal can
have a pulse when the signal is reset as a result of short-circuit detection. If this type of pulse
can lead to a hazard-inducing state in the machine, then the following points should be noted:

% Ensure that the cable routing is protected for the signal lines (due to cross-connection with
other signal lines).

% No short-circuit detection, i.e. do not reference to test outputs.

Sequence/timing diagram

The diagram below shows a typical progression of the input and output states of the function block. The se-
quence shows five cycles of the press with the press operation interrupted twice by the Stop request input.

On/Start _I_I I—l

Off/Stop

aiE

Release 1 J

Release 2 J

I
B |

I
Release _I I_I I—

Fig. 7.113:  Typical sequence/timing diagram for the press automatic function block

Startup

— Y5t -tF -

3
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7.10.2.3.2 Parameters of the function block

Tab. 7.89: Parameters of the press automatic function block

Parameters Possible values
Restart interlock af- « On: After an error the FB must be reset with a valid
ter stop condition restart sequence.

» Off: No restart required, Restart input not present.

Stop request » On: Stop request is triggered via the Stop request in-
put
» Off: Stop request is triggered via a low signal at the On/
Start input
Startup input * On: The Startup input is present

» Off: The Startup input is not present

Release 2 * On: The Release 2 input is available
» Off: The Release 2 input is not available

Min. restart pulse For a valid reset:
time * 100 ms: The Restart input must be at high for at least
100 ms.
» 350 ms: The Restart input must be at high for at least
350 ms.

Restart interlock after stop condition parameter

If the Restart interlock after stop condition parameter is not active, then no Restart sequence is re-
quired to restart the press after a stop.

If the Restart interlock after stop condition parameter is active, the FB requires a valid restart sequence
after the function block start or if the stop request was triggered. If this is the case, the Release output is
low and the Restart required output is in the high state. The Release output cannot be set to high without
a valid restart sequence. If during the stop request or during the first start of the FB, the inputs that are nec-
essary for starting the FB are not in the expected state (Release 1 and Release 2 high) then the Restart
required output is not set to high. This only changes to the high state after reaching the start states (Re-
lease 1 and Release 2 high). The Restart required output is only reset after a valid restart sequence has
occurred with a low-high-low transition (at least 100 ms or 350 ms; shorter pulses and pulses over 30 s are
ignored). Then the Release output can be reset to the high state by a rising edge at the On/Start input.

Stop request parameter

The Stop request parameter determines the stop mode of the press automatic function block. If this pa-
rameter is not active, then the On/Start input (falling edge) is used to trigger a stop request. If the Stop re-
quest parameter is active then a rising edge at the Stop request input triggers a stop request.

In both cases the Release output is only high if the following conditions are met:

A transition from low to high takes place at the On/Start input; and

The Stop request input is low, if used; and

there is no other reason that would normally trigger a stop signal; e.g. If Release 1 (static) is low; and

« if the restart interlock after stop condition parameter is active, a valid restart sequence must occur be-
forehand.

If the Startup input is configured as active, then a stop request causes an immediate change of the Re-
lease output to low, while the Startup input is low. If the press is in startup (Startup input high), but has not
yet reached the top dead center (Top input low) and a stop request is detected, then the Release output is
only low if a rising edge is detected subsequently at the Top input or a falling edge is detected at the
Startup input.

If the Startup input parameter is not active, then a stop request causes a change of the Release output to
low, immediately after a rising edge is detected at the Top input.
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Do not use the On/Start and Stop request inputs for safety stops!

Regardless of the configuration of the Condition for stop request, the On/Start and Stop re-
quest inputs may not be used to initiate a safety stop. These inputs may only be used to trigger
stop requests of the automation control system. Signals to initiate a safety stop (e.g. emergency
stop) must be connected to the Release 1 (static) input of the function block.

Startup input parameter

If the Startup input parameter is active, a high signal at the Startup input (the press moves upwards)
makes it possible to stop the press both during the upwards movement and in the top dead center (Top in-
put high) (the Restart required output is high, if present).

After the Startup input has been set to high, a stop request (a rising edge at the Stop request input or a
falling edge at On/Start, depending on configuration) can be triggered without the Release output immedi-
ately switching to low.

If this parameter is not active, then regular stops are only possible at top dead center (Top input high).

Only connect the Startup input to the Startup output of a universal press contact monitor or ec-
centric press contact monitor function block.

Release 2 (input) parameter
This parameter activates the Release 2 input, if the parameter is active

Min. restart pulse time parameter

A restart sequence (low-high-low Restart input) is only valid if the Restart input was set to high for at least
100 ms or 350 ms. This value is set with the Min. restart pulse time parameter.

7.10.2.3.3 Input signals of the press automatic function block

Tab. 7.90: Parameters of the press automatic function block

Description Type Short description

On/Start Mandatory | Start a press operation (and trigger a
stop request if Off/Stop is not available)

Stop request Optional Trigger a stop request if the input is
present

Release 1 (static) Mandatory | Main release of the press

Release 2 (start) Optional Additional release input

Top Mandatory | Top dead center

Startup Optional Press is in startup (upstroke)

Restart Optional Reset the state of the press

On/Start input

The On/Start input signal is used to give a signal for the start of the press operation. If the Stop request
parameter is not active, the falling edge of the On/Start input is evaluated as a stop request. If a rising
edge (low to high) is detected at the On/Start input, then the Release output is high, provided that the Stop
request input is low and there is no other reason that would normally trigger a stop. These are:

* The Release 1 input must be high,
« if Release 2 is present, then this input must also be high,
if the Stop request input is present, then this input must be low.
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Before the signal transition of On/Start from low to high, a valid restart sequence is required if the Restart
interlock after stop condition parameter is active. If you connect command devices (e.g. a two-hand con-
troller) to the On/Start input, you must ensure that no unintended restart is possible.

Off/Stop input

If the Stop request parameter is active, then the Stop request input is used to signal a stop request (rising
edge at Off/Stop) to the press. If the Startup input is configured as active, then a stop request causes an
immediate change of the Release output to low, while the Startup input is low. If the press is in startup
(Startup input high), but has not yet reached the top dead center (Top input low) and a stop request is de-
tected, then the Release output is only low if a rising edge is detected subsequently at the Top input or a
falling edge is detected at the Startup input. If the Release output is low then in this case the Restart re-
quired output is set to high if the Restart interlock after stop condition parameter is active.

If the Startup input parameter is not active, then a stop request causes a change of the Release output to
low, immediately after a rising edge is detected at the Top input.

This input can be used only if the Stop request parameter is active.

The Stop request input is intended for the connection of non-safety related signals (e.g. from a program-
mable logic controller (PLC)). Safety-related signals may only be connected to the Release 1 (static) input,
not to the Stop request input.

Release 1 (static) input

The Release 1 input signal is mandatory. The Release output is always immediately low when Release 1
is low.

If this function block is used together with a press contact function block (e.g. eccentric press contact moni-
tor or universal press contact monitor), its Release output must be connected to the Release 1 input of this
function block.

Release 2 (start) input

The Release 2 input is optional. If the Release 2 parameter is active, the Release output can only be high
(e.g. during switch on) if the Release 2 input is high. As soon as the Release output is high, the Release 2
input is no longer monitored.

Do not use the Release 2 (start) input for safety purposes!

Do not use the Release 2 (start) input to initiate an emergency stop, because this input is only
utilized temporarily during the start sequence. Otherwise you will place the press operator in
danger.

Top input

The Top input is used to determine the end of the press cycle (i.e. the press has reached the top dead cen-
ter). If the Restart interlock after stop condition parameter is active and a stop request was present,
then the Restart required output is high and the Release output low due to the rising edge of the Top in-
put.

If the Restart interlock after stop condition parameter is not active and a stop request was present, then
only the Release output is low due to the rising edge of the Top input. This signal is available at the eccen-
tric press contact monitor and universal press contact monitor function blocks.

Do not use the Top input for safety purposes!
A Do not use the Top input to initiate an emergency stop. Otherwise you will place the press oper-

ator in danger.

Startup input

The Startup input allows the press to stop both during the upwards movement and in the top dead center
(Top input high). If the parameter is not active, then regular stops are only possible at top dead center.
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Do not use the Startup input for safety purposes!

Only connect the Startup input to the Startup output of a universal press contact monitor or ec-
centric press contact monitor function block.

Restart input

If the Restart interlock after stop condition parameter is active, then the Restart input is present. In this
case the Restart required output must be reset in the event of the first start of the module or after a suc-
cessful stop (Release output is low). Reset is done by a valid restart sequence. This means a change in
the Restart input from low to high to low where the time of the high signal must be at least 100 ms or 350
ms (depending on the configuration of Min. restart pulse time). Times less than the configured Min.
restart pulse time or greater than 30 seconds are ignored.

7.10.2.3.4 Outputs of the press automatic function block

Tab. 7.91: Parameters of the press automatic function block

Description Type Short description

enable Mandatory | Release of the press operation

Restart required Optional The press must be reset because of an
error.

Release output

The press operation can only be performed is the Release output is high. The output is controlled depend-
ing on the parameters and input states of the function block. If the Release output is high, the Restart re-
quired output is always low. Both outputs can be low at the same time.

Restart required output

The Restart required output is high if a valid restart sequence is expected at the Restart input. This output
is set back to low only after a valid restart sequence and the Release output cannot be high while this out-
put is high. A valid restart sequence is described in the Restart interlock after stop condition parameter,
Min. restart pulse time parameter, and Restart input sections.

7.10.2.3.5 Error states and information regarding reset

Tab. 7.92: Error states and information regarding reset for the automatic function block

Outputs Error state reset Remarks

Restart required | The Restart required output is high if a valid restart sequence | This occurs when
is expected at the Restart input. This output is set back to low |stopped depending
only after a valid restart sequence and the Release output can- | on the configuration
not be high while this output is high. A valid restart sequence | of the restart inter-
means a change in the Restart required input from low to lock.

high to low where the time of the high signal must be at least
100 ms or 350 ms (depending on the configuration of min.
restart pulse time). Times less than the configured min. restart
pulse time or greater than 30 seconds are ignored.
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7.10.2.4 Cyclic operation

Function block diagram

Release 1 (static) (" 5 Y Release
Release 2 (start) 2 Start required

Clock . Clock required

— [E] om—————
op e Cycle time exceeded
Startup e - Protective field interr..
Start Error flag
it

it
\Cyclic operati...)

Fig. 7.114:  Logical connections for the cyclic operation function block

Inputs

Description Type Short description

Release 1 (static) Mandatory |Main release of the press

Release 2 (start) Optional Additional release input

Cycle Mandatory | Cycle input e.g. from a light curtain (ESPE)

Top Mandatory | Top dead center

Startup Optional Contact for signaling of the press startup

Start Optional Reset the state of the press

Drive release Optional Connection of a signal that controls the
physical output of the press drive, e.g. the
release output from the FB single stroke or
automatic.

Parameters Possible values

Number of cycles 1 to 8 (according to EN692 and EN693 max. 2)

Mode » 1 - Standard

» 2 -Sweden

Max. startup muting |0 = inactive, 1 to 7200 s. The Startup input is only available if
time the value is not set to 0.

Cycle time monitor- |0 = inactive, 1 to 500 s

ing (According to EN 692 and EN 693, the time must not exceed
30s)
Release 2 * 1- Without

» 2 - Required for every start
* 3 - Required for first start

Start of the first cy- * 1 - After reaching the TDC

cle « 2 - After start of the startup
Restart interlock * 1- without
* 2-always

+ 3 - after shutdown in downstroke or initial position

Min. restart pulse *+ 100 ms

time + 350 ms

Start position * 1 -everywhere
« 2-onlyin TDC

Min. cycle pulse + 100 ms

time + 350 ms
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Parameters Possible values
Use error flag » On: The error flag output is present
+ Off: The error flag output is not present

Outputs

Description Type Short description

enable Mandatory |Release of the press process.

Start required Optional The press must be reset in the event of
an activated restart interlock.

Cycle required Mandatory | One (or several) intervention(s) is (are)
required to continue the press cycle.

Cycle time exceeded Mandatory | Exceeding the set cycle time monitor-
ing is signaled.

Protective field interven- | Mandatory | Signals an unauthorized intervention.

tion

Start not possible here Optional A stop outside of the top dead center
has been performed. The press must
first be moved back to top dead center.

Error flag Optional A cycle time exceeded or an unex-
pected cycle is present

7.10.2.4.1 General description

The cyclic operation function block is used for press applications with cyclic operation (PSDI = Press Sens-
ing Device Initiation).

Ensure the safety rules for cyclic operation are satisfied!

The requirements for cyclic operation (PSDI) are described in local, regional, national, and inter-
national standards. Always bring the cyclic operation applications in line with these standards
and regulations as well as with your risk analysis and avoidance strategy.

If the ESPE (e.g. safety light curtain) is not used in an operating mode, the ESPE must be
f switched off in this mode so that it is clear that the ESPE is not currently active in safety mode.

If more than one ESPE (e.g. safety light curtain) is used in an application that uses the N-cycle
functions (PSDI), then only one ESPE may be used to meet the requirements for the N-cyclic
operation (PSDI).

In accordance with EN 1ISO 16092-1:2018, EN ISO 16092-2:2020 and EN I1SO 16092-3:2018 for
press applications, the number of interventions is limited to 1 or 2, and cycle time monitoring
must not exceed 30s.

Other applications are subject to the applicable standards.

Prevent access to dangerous movements!
A Press systems with a configuration that would allow a person to penetrate the safety zone of a

Espe, cross it and leave it, are not permitted for cyclic operation.

This function block defines a specific sequence of interventions that trigger a press cycle. Interventions
are defined as the transition from high to low to high of the Cycle input signal. In cyclic operation of a press
there is an indirect manual triggering of a press cycle based on a predefined number of "interventions" into
the ESPE. If the ESPE (e.g. safety light curtain) detects that the operator's work movements in connection
with the loading or unloading of parts have ended and that the operator has removed all body parts from
the safety zone of the ESPE, the press may trigger automatically.
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The cyclic operation function block can be used in conjunction with the universal press contact monitor or
press single stroke function blocks and an input for a safety light curtain. The Release output of this func-
tion block controls, for example, the On/Start input of a press single stroke function block.

The cyclic operation function block checks whether the start sequence is valid and when the intervention
counter or the function block have to be reset.

In the minimum configuration shown below the following sequence must be performed to switch the Re-
lease output to high. The Release 1 input and the Cycle input must be high. The Cycle required output
then signals with a high that an intervention is required. A subsequent intervention at the Cycle input (high-
low-high sequence) switches the Release output to high.

Complete start sequence

A complete start sequence is required to be able to reset errors or stops if restart interlock is active.

If the Release output is low due to one of the following conditions, a complete start sequence may be re-
quired:

Release 1 (static) is low

The Protective field intervention output is high while the Cycle input is low and there is no active startup
muting and no stop at the top dead center (Top input low).

* In the event that the cycle time is exceeded (Cycle time exceeded output high)
 After switching on the controller

If the Protective field intervention output is high, the Release output is low, the Cycle input is also low,
and Restart interlock is configured to 1 - without, then a restart is possible without a complete Restart
sequence. This can also apply during the startup of the press if Restart interlock is configured to 3 - After
shutdown in downstroke or initial position.

Cycle start sequence

A cycle start sequence is required in order to start the next press cycle in the event of a regular stop at top
dead center. A cycle start sequence consists of the programmed number of cycles.

Sequence/timing diagram

The following diagram shows a typical progression in mode 1 - Standard with a programmed number of in-
terventions of 2 and without restart interlock.

Intervention in this case means that the safety outputs of the ESPE are switched off by an intervention. A
high-low-high transition at the Cycle input (a consecutive falling and then rising edge) is evaluated as 1 in-
tervention (1 cycle).

Leuze electronic GmbH + Co. KG MSI.designer configuration software for MSI 400 249



Leuze Referencing the function blocks

1 E Releése 1 s&ic]

0

1 % Release 2 (start) x
0~

. i Clock x
0

1 AN op x
0

14 s) Star up .4
0

1 E?_-I Release X
0

1! ® Clogk required x
0~

14 ® Cycle time exceeded b4
0~

1 @ Proteciye field il P ”
0~

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100

Fig. 7.115: Sequence/timing diagram for a complete sequence in standard mode with 2 programmed interven-
tions without restart interlock.

Make sure that the transitions of the signals for restart meet the requirements!

When there is a short-circuit to high (to 24 V DC) at a physical input, the evaluated signal can
have a pulse when the signal is reset as a result of short-circuit detection. If this type of pulse
A could lead to a hazard-inducing state in the machine, the following points should be noted:

% Ensure that the cable routing is protected for the signal lines (due to cross-connection with
other signal lines).

% No short-circuit detection, i.e. do not reference to test outputs.
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7.10.2.4.2 Parameters of the cycle operation function block

Tab. 7.93: Parameters of the cycle operation function block

Parameters Possible values

Number of cycles * 1 to 8 (in accordance with EN ISO 16092-1:2018,
EN ISO 16092-2:2020 and EN ISO 16092-3:2018, max.
2)

Mode e 1 - Standard
» 2 -Sweden

Max. startup muting |0 = inactive, 1 to 7200 s. The Startup input is only available if
time the value is not set to 0.

Cycle time monitor- |0 = inactive, 1 to 500 s
ing
Release 2 * 1- Without

» 2 - Required for every start

* 3 - Required for first start
Start of the first cy- » 1 - After reaching the TDC

cle « 2 - After start of the startup
Restart interlock * 1- without
» 2 -always

3 - after shutdown in downstroke or initial position

Min. restart pulse * 100 ms
time - 350 ms
Start position * 1 -everywhere
* 2-onlyin TDC
Min. cycle pulse * 100 ms
time * 350 ms
Use error flag » On: The error flag output is present

» Off: The error flag output is not present

Number of cycles parameter

This parameter is used to set the number of cycles (interventions) run through before the press restarts a
new cycle. The press only starts if the configured number of cycles has been detected. If more cycles are
detected than are configured, then the press stops immediately (Release output low and Protective field
intervention output high) If the cycle time monitoring is configured not equal to 0, then both a complete
start sequence (depending on Standard/Sweden configuration first the cycles and then a valid restart se-
quence or vice versa) and a cycle start sequence (without restart sequence) occur with the configured time.

Mode parameter

The Mode parameter can be used to influence the order of a complete start sequence. A complete start se-
quence consists of the programmed number of cycles and a valid restart sequence.

In Standard mode, the configured number of cycles must occur first, followed by a valid restart sequence
(see illustration below).
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Fig. 7.116:  Cycle/timing diagram for a complete start sequence in standard mode in two-cycle operation

In Sweden mode, the valid restart sequence must occur first, followed by the configured number of cycles
(see illustration below).

Release 1 J I—
Release 2 J |—

Clock

Start I I
Rell I |

Fig. 7.117:  Sequence/timing diagram for a complete start sequence in Sweden mode in two-cycle operation

The minimum intervention time at the Cycle input is 100 ms or 350 ms (see Min. cycle pulse time param-
eter). Shorter interventions are not evaluated as valid, i.e. are ignored. If the parameter for the Release 2
input is configured as 3 - Required for first starts or as 2 - Required for every start, the Release 2
(start) input must also be high if a complete start sequence is required.

After the initial complete start sequence has been completed and the press has completed a press cycle,
the Top input has to show that the press has reached the top dead center. This is indicated by a rising
edge (low to high) of the Top input. If this happens, the internal intervention counter is reset. The Release
output is low and the Cycle required output high.

In order to trigger a subsequent cycle, a cycle start sequence is required. In this case the Release output is
high if the configured number of interventions has occurred and the other configured conditions are met
(e.g. The Release 2 (input) parameter can be configured as 2 - Required for every start).

Max. startup muting time parameter

Startup muting allows bypassing of the Cycle input (e.g. of the OSSD of a safety light curtain) during the
press startup. Startup muting is activated if the Max. startup muting time parameter is set to a value
greater than 0. Startup muting is inactivate if the Max. startup muting time parameter is set to 0.

If startup muting is activated...

The Startup input must be connected to a suitable signal. This can be the Startup output e.g. of the eccen-
tric press contact monitor function block or the universal press contact monitor function block.

The Cycle input of the function block is bypassed if the Startup input is high and the Top input remains
low.

The function block does not check the Startup input for plausibility. This means that it is possible to bypass
the Cycle input several times if the Startup input is activated several times during a single press cycle.
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Fig. 7.118:  Sequence/timing diagram for startup muting in standard mode in two-cycle mode

The Max. time for startup muting can be configured. The timer for startup muting starts when there is a
rising edge (low to high) at the Startup input. If the timer reaches the configured Max. startup muting time
or the Startup input is low, the startup muting ends and, if the Cycle input is low, then the Release output
is set to low and the Protective field intervention output is high. If a second rising edge at the Startup in-
put occurs and the Release output is high, the startup muting begins anew.

Cycle time monitoring parameter

The Cycle time monitoring parameter defines the necessary time both for a complete start sequence and
for a cycle start sequence. If the Cycle time monitoring is exceeded, the Cycle time exceeded output is
high. In this case a complete start sequence is required so that the Release output can be high again (e.g.
to start the press). The cycle time timer starts when the press is stopped at top dead center (i.e. The TDC
input changes from low to high). After all other stops, Cycle time monitoring starts in standard mode, with
the rising edge of the first valid cycle pulse (rising edge at the Cycle input) and in Sweden mode at the end
of the restart sequence (falling edge at the Start input).

The basic setting for Cycle time monitoring is 30 s in accordance with the maximum permitted cycle time
for eccentric presses (defined in EN 692). If Cycle time monitoring is set to 0, the cycle time monitoring is
inactive.

Release 2 (input) parameter

The use of the Release 2 input can be configured with this parameter. With the setting 1 - Without the in-
put is not present.

With the setting 2 - Required for every start the input must be high for a complete start sequence or a cy-
cle start sequence.

With the setting 3 - Required for first start the input only needs to be high for a complete start sequence.

Start of the first cycle parameter

The Start of the first cycle parameter determines from what point of the press cycle an intervention is
deemed as valid.

If the Start of the first cycleparameter is set to 2 - After start of the startup, then an intervention is valid
if the start of the intervention (i.e. falling edge (high to low) at the Cycle input) occurs after the rising edge
at the Startup input. Here it doesn't matter whether the Top input has already moved to high.

If the Start of the first cycleparameter is set to 1 - After reaching TDC, then an intervention is only valid if
the start of the intervention (i.e. falling edge (high to low) at the Cycle input) first occurs after the rising
edge at the Top input.

In both cases the end of the intervention (i.e. rising edge (low to high) at the Cycle input) must occur after
the rising edge at the Top input. Here it doesn't matter whether the Top input is still high or has already
moved back to low.
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Fig. 7.119:  Valid interventions if the Start of the first cycle parameter is set to 2 - After start of the startup.

If the Start of the first cycle parameter is set to 2 - After start of the startup, then startup mut-
ing must be activated. Otherwise, the Release output moves to low as soon as the Cycle input
moves to low (i.e. at the beginning of the intervention).

Restart interlock parameter

Using the restart interlock parameter it is possible to configure the reset behavior of the FB after a stop. If
the restart interlock is configured to 1 - without, then no valid restart sequence is required if the module
stops. The Start input and the Start required output are not present in this case.

If the restart interlock was triggered by a stop (Release output is low) that is not part of the configured
press cycle, then the restart interlock must be reset by a complete start sequence. The requirement of a
complete start sequence is signaled, depending on the use of standard or Sweden mode, by a high at the
Start required output (Sweden) or Cycle required output (standard). If the first part of the start sequence
has been performed (valid restart sequence for Sweden or configured number of cycles for standard) then
the necessary second part of the start sequence is signaled by a high at the Cycle required output (Swe-
den) or Start required (standard). The Release output is only high again after the start sequence for stan-
dard or Sweden has been completed in full.

If the restart interlock is configured to 2 - always and the Max. startup muting time is set to 0, then an in-
tervention (Cycle input is low) results in the Release output being low, the Protective field intervention
output high, and an activated restart interlock. A complete start sequence is required.

complete start sequence
Release 1 J / \
Release 2 J _____ --/--_\ /___B ......
Clock input :', u-l_l \\l I_I
\ I}
Start input \\\ I—I ’// \\ I—I //

=
____________________

Top input _J I !

[=7)
R

Fig. 7.120:  Sequence/timing diagram if the Cycle input is low, startup muting inactive, and restart interlock set to 2 -
always.

If the restart interlock is configured to 2 - always and the Max. startup muting time is set as not equal to
0, then an intervention with the Startup input low results in the Release output being low, the Protective
field intervention output high, and an activated restart interlock. A complete start sequence is required.

If the restart interlock is configured to 2 - always and the Max. startup muting time is set as not equal to 0
and the Start of the first cycle parameter is configured to 2 - After start of the startup, then an interven-
tion with Startup input high (the intervention may not be ended) based on the startup muting and the Start
of the first cycle parameter setting does not result in an activated restart interlock. If the intervention is
ended after reaching the top dead center (Top input is high), the intervention is counted as a valid interven-
tion and then the subsequent interventions must be performed as configured in order to trigger a new cycle
start.

If the restart interlock is configured to 2 - always and the Max. startup muting time is set as not equal to 0
and the Start of the first cycle parameter is configured to 2 - After start of the startup, then an interven-
tion with Startup input high due to the startup muting and the Start of the first cycle parameter setting
does not immediately result in an activated restart interlock. If, however, the intervention is ended (Cycle
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input is high again) before reaching the top dead center (Top input is high), then when top dead center is
reached the Protective field intervention output is high, the Release output low, and the restart interlock
is activated. A complete start sequence is required.

If the restart interlock is configured to 2 - always and the Max. startup muting time is set as not equal to 0
and the Start of the first cycle parameter is configured to 1 - After reaching TDC, then an intervention
with Startup input high (regardless of whether the intervention remains or is ended) due to the startup mut-
ing does not immediately result in an activated restart interlock . When the top dead center is reached (Top
input is high) the Protective field intervention output is high, the Release output low, and the restart inter-
lock is activated. A complete start sequence is required.

If the restart interlock is configured to 3 - After shutdown in downstroke or initial position and an inter-
vention occurs in the downstroke (Top input and Startup input low) or in the top dead center (Top input
high) after the configured number of interventions, then the Protective field intervention output is high,
the Release output low, and the restart interlock is activated. A complete start sequence is required.

If the restart interlock is configured to 3 - After shutdown in downstroke or initial position and the
Startup input is high, then the Release output remains high even if several interventions are made as long
as startup muting time is running. If the Cycle input is low, when the startup muting time elapses, the Re-
lease output is low and the Protective field intervention output is high. However, ending the intervention
is sufficient to switch the Release output back to high, even if the top dead center has been reached. No
restart interlock is activated or cycle start required.

If the restart interlock is configured to 3 - After shutdown in downstroke or initial position and the
Startup input is high, then the Release output remains high even if several interventions are made as long
as startup muting time is running. If the Clock input is low once, when the startup muting time has elapsed
the Release output is low and the Protective field intervention output is high. However, ending the inter-
vention is sufficient to switch the Release output back to high, even if the top dead center has been
reached. No restart interlock is activated or cycle start required

If the restart interlock is configured to 3 - After shutdown in downstroke or initial position and the
Startup input is high, then the Release output remains high even if several interventions are made as long
as startup muting time is running. If the Cycle input is high, when the startup muting time has elapsed a
signal change at the Cycle from high to low to high causes the Release output to be actuated in the same
way. (If an intervention is performed again after completion of this signal change, the Protective field in-
tervention output is high, the Release output low, and the restart interlock is activated). If then the top
dead center is reached (Top input is high), then the Release output is low and a cycle start sequence is re-
quired (configured number of interventions), see also figure below.

Release 1 J /

Release 2 J _/

——————
- ~.
- ~.

complete start sequence

Clock input

\\ 4
Restart input A I l I

~ -
.........

-
Top input —I I I
Startup input I ]_
ol [ I

t > Max. Startup muting time

Fig. 7.121:  Sequence/timing diagram if the Cycle input is low, maximum startup muting time > 0, and restart inter-
lock set to 3 - After shutdown in downstroke or initial position.
Min. restart pulse time parameter

A restart sequence (low-high-low Restart input) is only valid if the Restart input was set to high for at least
100 ms or 350 ms. This value is set with the Min. restart pulse time parameter.
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Start position parameter

If the Start position parameter is set to 2 - only at TDC, a restart of the press is only possible at the top
dead center. In any other position a restart is prevented. If the press e.g. during the downward movement
was stopped by an intervention into the protective field of the light curtain, you must switch to another oper-
ating mode (e.g. in connection with the press setup function block) in order to move the press back into the
position at the top dead center, because the cycle mode function block uses this parameter setting to pre-
vent a restart.

If the Start position parameter is set to 2 - only in TDC, the optional Drive release input must be con-
nected in order to determine whether the press is running or has been stopped. This must be the same sig-
nal that controls the press directly. Usually the Drive release input is connected to the output signal in the
Logic view by a CPU flag and this output signal is connected to the physical output for the press.

Do not connect any physical input signals to the Drive release input. Use a CPU flag to connect
the signal that controls the physical output for the press drive.

If the Release output is low, because either the Release 1 (static) input or the Cycle input are low, then
the Start not possible here diagnostic output is high. A restart of the press is then prevented until the Top
input is high again and no new start in another operating mode has occurred.

Min. cycle pulse time parameter

A cycle sequence (high-low-high Cycle input) is only valid if the Cycle input was set to low for at least
100 ms or 350 ms. This value is set with the Min. cycle pulse time parameter.

7.10.2.4.3 Input signals of the cyclic operation function block

Description Type Short description

Release 1 (static) Mandatory | Main release of the press

Release 2 (start) Optional Additional release input

Cycle Mandatory | Cycle input e.g. from a light curtain (ESPE)

Top Mandatory | Top dead center

Startup Optional Contact for signaling of the press startup

Start Optional Reset the state of the press

Drive release Optional Connection of a signal that controls the
physical output of the press drive, e.g. the
release output from the FB single stroke or
automatic.

Release 1 (static) input

The Release 1 (static) input signal is mandatory. The Release output is always immediately low when Re-
lease 1 (static) is low.

If this function block is used together with a press contact function block (e.g. eccentric press contact moni-
tor or universal press contact monitor), its Release output must be connected to the Release 1 (static) in-
put of this function block.

Release 2 (start) input

The Release 2 (start) input signal is optional. If Release 2 (start) is configured, the Release output can
only be high (e.g. during switch-on) if Release 2 (start) is high (this only applies for complete start se-
quences when the Release 2 (input) parameter is set to 3 - Required for first start). If the Release output
is high, Release 2 (start) is no longer monitored.
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Do not use the Release 2 (start) input for safety purposes!

Do not use the Release 2 (start) input to initiate an emergency stop, because this input is only
utilized temporarily during the start sequence. Otherwise you will place the press operator in
danger.

Cycle input

At the Cycle input a contactless safety device is connected e.g. the output of a safety light curtain. Every
completed intervention causes a high-low-high transition at the Cycle input. The Cycle input remains low
for as long as the intervention lasts.

Top input

The Top input signal is used to determine the end of the press cycle (i.e. the press has reached the top
dead center). This signal is available at the eccentric press contact monitor and universal press contact
monitor function blocks.

Do not use the Top input for safety purposes!

Only connect the Top input to a Top output of the universal press contact monitor or eccentric
press contact monitor function blocks or to an equivalent signal source. Do not use the Top in-
put to initiate an emergency stop. Otherwise you will place the press operator in danger.

Startup input

The startup input is optional and only present if Max. startup muting time is greater than 0. If startup mut-
ing is active (i.e. if the Max. startup muting time is greater than 0), the Cycle input of the function block is
bypassed when the Startup input is high, the Top input remains low and the Max. startup muting time
has not yet elapsed. If the restart interlock is configured to 1 - always, after reaching the top dead center,
unauthorized interventions during startup muting result in an activated restart interlock (Protective field in-
tervention output is high, Release low). A complete start sequence is then necessary.

Start input

If the Restart interlock parameter is set to 1 - without, no Start signal is required to restart the press after
a stop. The Restart interlock parameter can be set to the following values:

without

always

after shutdown in downstroke or initial
position

This parameter determines when a Start sequence is expected as input signal for the function block.

If the Start required output is high due to an activated restart interlock during a required complete Start se-
quence, then this is only reset once a valid Start sequence has been completed at the Start input with a
low-high-low transition (minimum 100 ms or 350 ms; shorter pulses and pulses over 30 s are ignored).

Drive controller input

If the Start position parameter is set to 2 - only in TDC, the optional Drive release input must be con-
nected in order to determine whether the press is running or has been stopped. This must be the same sig-
nal that controls the press directly. Usually the Drive release input is connected to the output signal in the
Logic view by a CPU flag and this output signal is connected to the physical output for the press.

Do not connect any physical input signals to the Drive release input. Use a CPU flag to connect
the signal that controls the physical output for the press drive.
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7.10.2.4.4 Output signals of the cyclic operation function block

Description Type Short description
enable Mandatory | Release of the press process.
Start required Optional The press must be reset in the event of

an activated restart interlock.

Cycle required Mandatory | One (or several) intervention(s) is (are)
required to continue the press cycle.

Cycle time exceeded Mandatory | Exceeding the set cycle time monitor-
ing is signaled.

Protective field interven- |Mandatory |Signals an unauthorized intervention.

tion

Start not possible here Optional A stop outside of the top dead center
has been performed. The press must
first be moved back to top dead center.

Error flag Optional A cycle time exceeded or an unex-

pected cycle is present

Release output

The press operation can only be performed is the Release output is high. The output is controlled depend-
ing on the parameters and input states of the function block. If the Release output is high, the Start re-
quired output is always low. Both outputs can be low at the same time.

Start required output

The Start required output is high if a valid start sequence is expected at the Start input. This output is set
back to low only after a valid start sequence and the Release output cannot be high while this output is
high. A valid start sequence is described in the Restart interlock parameter, Min. restart pulse time pa-
rameter, and Start input sections.

Cycle required output

The Cycle required output is high if an intervention is expected at the Cycle input.

Cycle time exceeded output

The Cycle time exceeded output is high when a complete start sequence or a cycle start sequence has
lasted longer than the set cycle time monitoring. A complete start sequence is then necessary.
Protective field intervention output

The Protective field intervention output is high if an intervention has occurred at an unauthorized time.
Depending on the configuration of the restart interlock and the startup muting, only a rising edge at the Cy-
cle input, the configured number of cycle, or a complete start sequence is required to acknowledge this er-
ror. Details can be found in the Restart interlock parameters chapter.

Output start not possible here

If the Release output is low, because either the Release 1 (static) input or the Cycle input are low, then
the Start not possible here output is high. A restart of the press is then prevented until the Top input is
high again and no new start in another operating mode has occurred.

Error flag output

This output is set to high if at least one of the Cycle time exceeded or Protective field intervention out-
puts is set to high and the output is configured as active.
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7.10.2.4.5 Error states and information regarding reset

Tab. 7.94: Error states and information regarding reset for the cyclic operation function block

Outputs Error state reset Remarks

Protective field in- | The Protective field intervention output is high if an interven- | The Release output

tervention tion has occurred at an unauthorized time. Depending on the |is low and the Error
configuration of the restart interlock and the startup muting, flag is high when
only a rising edge at the Cycle input, the configured number of | Protective field in-
cycle, or a complete start sequence is required to acknowl- tervention or Cy-
edge this error. Details can be found in the Restart interlock | cle time exceeded
parameters chapter. is high.

Cycle time ex- In the event that the cycle time is exceeded, the error is reset

ceeded by a complete start sequence.
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8

8.1

8.2

8.3

Technical commissioning
Before you start technical commissioning, the configuration of the MSI 400 system must be complete.

Wiring and supply voltage

Note the technical data in the hardware manual when connecting the MSI 400 system!

% Connect the individual field devices to the corresponding signal connections and for each
safety input, test/signal output, and safety output, check whether they are behaving as re-
quired for the application. You will support the diagnostic information of the MSI 400 LEDs
when validating the individual field signals. Check whether the external wiring, the design of
the wiring, the selection of the command encoder, and their arrangement on the machine

meet the required safety level.

A % Eliminate any malfunctions (e.g. incorrect wiring or crossed signals) at all safety inputs, test/

signal outputs, or safety outputs before you proceed with the next step.

% Switch on the voltage supply. As soon as the power supply is present at the A1 and A2 con-
nections of the MSI 4xx controller module or the MSI-EM-1084 module, the MSI 400 system
will automatically implement the following steps:

- Internal self-test
- Loading of the stored configuration
- Test of the loaded configuration for validity

The system will not transition into operation if the aforementioned steps cannot be completed successfully.
If there are errors, a corresponding LED display will appear and the MSI 400 system will set all of the trans-
mitted values to Low.

Further information: Hardware manual, "Error displays of the status LEDs"

Transferring the configuration

After you have configured the hardware and the logic in the MSI 400 system and checked it for correct-
ness, transfer the configuration to the MSI 400 system via the MSl.designer software.

Technical check and commissioning

The machine or system that is being protected by a MSI 400 safety controller may only be commissioned
after a successful technical check of all of the safety functions. The technical check may only be completed
by a qualified person.

The technical check comprises the following test points:

% Mark all the connection lines and plug connectors on the MSI 400 system clearly to prevent mix-ups.
Because the MSI 400 system has multiple connections with the same shape, make sure that connec-
tion lines that are disconnected are not connected back to the wrong connection.

% Verify the configuration of the MSI 400 system.

% Check the signal paths and the correct integration into higher-level controls.

% Check the correct data transmission from and to the MSI 400 safety controller.
% Check the logic program of the safety controller.

% Fully document the configuration of the entire system, the individual devices, and the results of the
safety check.

% Check the safety functions of the machine or system completely and make sure that the safety func-
tions are fully functioning.
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9 Troubleshooting
If an error occurs, you can find additional information here:
« Observing the device states of the system [chapter 6.10.1] (list of LED error displays)
« List of all error messages, causes and aids (Error codes, error causes and troubleshooting measures)
* Hardware manual

"Diagnostics" view

Error codes and error messages can also be displayed in the Diagnostics view if you have established a
connection with the MSI 400 system.

For more information on how to perform diagnostics, please see the following: Using the monitoring func-
tions [chapter 6.10]
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10 Appendix
10.1 List of all error messages, causes and remedies
Tab. 10.1: Controller module error messages
Error No. |Error type |Logbook message System behavior |Remedy
00000001 |Info Log generator info function block | System continues |-
to run
00000002 |Warning Log generator warning function System continues |-
block to run
00000003 |Error Log generator error function block |System continues |-
to run
10100001 | Error An unknown error occurred. Disconnection Support request
10100002 |Error An internal error occurred. Disconnection Support request
10100003 |Error Time exceeded when preparing a | No connection Check connection
message for the controller.
10100004 | Error The value cannot be forced, be- Remains connected | Activate force mode
cause force mode is inactive.
10100005 |Error The controller does not support Disconnection Support request
the message type.
10100006 |Error The hash value of a read file is not | Disconnection Support request
valid.
10100007 |Error The preamble size in the message | Disconnection Support request
from the controller is not plausible.
10100008 |Error The user data size in the message | Disconnection Support request
from the controller is not plausible.
10100009 |Error The total data size does not match | Disconnection Repeat
the number of received data. Support request
1010000 A | Error A data flow error in a segmented | No connection Repeat
read message occurred. Support request
1010000B |Error The checksum in a message from | Disconnection Support request
the controller is not correct.
1010000C |Error Timeout when sending a message | Disconnection Check connection
to the controller. support request
Possible causes: There is already
a communication link to the con-
troller;
The Ethernet or USB connection
was interrupted.
1010000D |Error Timeout when receiving a mes- Disconnection Check connection
sage from the controller. support request
Possible causes: There is already
a communication link to the con-
troller;
The Ethernet or USB connection
was interrupted.
1010000E |Error Unexpected message received. Disconnection Support request
1010000F |Error The message from the controller is | Disconnection Support request
corrupt.
10100010 |Error The message from the controller is | Disconnection Support request
corrupt.
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Error No. |Error type |Logbook message System behavior |Remedy
10100011 | Error The message to the controller Disconnection Repeat
could not be processed. Support request
10100012 | Error The controller could not positively | Remains connected | Repeat
respond to the request. Repair SD card
Support request
10100013 |Error The number of request retries has | Disconnection Repeat
been exceeded. Support request
10100015 |Error Communication to the controller No connection Check connection
could not be established. support request
10100016 |Error The password is not valid for the | Remains connected | Check password
user to be logged on.
10100017 | Error The controller could not accept the | Remains connected | Repeat
desired state. Support request
10100018 |Error The memory card of the station is | Disconnection Insert valid SD card
not plugged in.
10200002 |Error The project on the controller is in- | No connection Transfer a new
valid. valid project
10200003 | Error The verification status of project No connection Reverify the project
and controller is not the same.
10200004 | Error The PC project and project on the | No connection Disconnect and re-
controller could not be synced. connect
support request
10200005 |Error Current user does not have per- No connection Redefine the user
mission to communicate with the rights
controller.
Connection has been disrupted.
10200006 |Warning The project on the target does not | Remains connected | Adjust hardware or
match the module configuration. project
10200007 |Error An error is reported by the con- - Support request
troller.
10200008 | Error The controller reports a different |- Repeat of
CRC of the project file. Support request
work step
10200009 |Error The waiting time permitted for the |- Repeat
project has been exceeded. Support request
1020000A |Info The verification has been inter- - Repeat
rupted. Support request
1020000B |[Warning The faulty project file is still in the |- Update the device
station and must be replaced by with the repaired
the updated project file. project
Please reconnect and load the up-
dated project on the station.
10300001 |Error The logic analyzer data could not |- Check Windows
be saved. user privileges
10300002 |Error The logic analyzer data could not |- Repeat
be loaded. Support request
10300003 |Error Input/output was not found. - Support request
10400001 |Error The log messages could not be - Check Windows
saved. user privileges
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Error No. |Error type |Logbook message System behavior |Remedy
10400002 |Error The file contains more than 64 log |- Reduce the number
messages. Only the first 64 were of log messages
imported.
10400003 |Error The log messages could not be - Support request
imported.
10500001 |Error Login to controller was incorrect. |- Repeat
Support request
10600001 | Error This user already exists. Please - Use another name
select a different name.
10600002 |Error Could not import user list. - Repeat
Support request
10600003 |Warning The following users were not im- |- -
ported, since they already exist.
10700001 |Error Project file could not be loaded. - Search for a new
File format is not correct. program version:
Main menu > via >
Update,
or support request
10700002 |Error Creating project from module con- |- Search for a new
figuration failed! program version:
Main menu > via >
Update,
or support request
10700003 |Error Project file could not be saved! - Check Windows
user privileges
10700004 |Error Project file could not be loaded. - Search for a new
File format is not correct. program version:
Main menu > via >
Update,
or support request
10700005 |Error Library file could not be loaded. - Search for a new
File format is not correct. program version:
Main menu > via >
Update,
or support request
10700006 |Error Faulty project structure. - Search for a new
program version:
Main menu > via >
Update,
or support request
10700008 |Error Setting data could not be loaded. |- Search for a new
Faulty file. program version:
Main menu > via >
Update,
or support request
10700009 |Error Failed to import library, since cor- |- -
responding elements already exist.
1070000A |Error File cannot be loaded, incorrect - Search for a new
signature. program version:
Main menu > via >
Update,
or support request
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Error No. |Error type |Logbook message System behavior |Remedy

1070000B |Error The gateway configuration could |- -
not be opened. The configuration
is for a different gateway type.

1070000C |Error The version of the project file is - Search for a new
not supported by this program ver- program version:
sion. Main menu > via >

Update,
or support request
1070000D |Error The configuration data for a mod- |- Search for a new
ule could not be correctly loaded. program version:
Main menu > via >
Update,
or support request

10800001 |[Warning Forcing more than 10 values is not | - -
permitted.

11000000 |Error HTML help could not be found. - Reinstall or repair
Please check whether it was in- the program,
stalled correctly. Support request

12000000 |Error The version information was incor- | - Support request
rect. Please contact support.

12000001 |Error No connection to the update - Check Internet con-
server. Please check the Internet nection
connection.

13000000 |Error The test gaps exceed half the - Check the test pa-
maximum period. rameters

13000001 | Error The test period exceeds the in- - Check the test pa-
put's maximum test period. rameters

13000002 |Error A test period with these minimum |- Check the test pa-
and maximum values cannot be rameters
configured.

13000003 |Error The test gaps exceed half the pe- |- Check the test pa-
riod. rameters

13000004 |Error The required test parameters are |- Check the test pa-
not possible for at least one ele- rameters
ment on the module.

14000000 |Error Error in the logic configuration - Support request

14000001 |Error No enough space to insert ele- - Insert new logic
ments on logic page. page and reorga-

nize function blocks

14000002 |Warning Elements could not be grouped. - -

14000003 |Error An element is only allowed for - -
groupings.

14000004 | Error Maximum number of function - Simplify logic
blocks have already been created.

14000005 |Error Failed to create residual memory. |- Support request

14000006 |Error An element is not allowed for - -
grouping.
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Error No. |Error type |Logbook message System behavior |Remedy
14000007 |Error Function blocks are not compatible | - If you use this con-
with the selected controller mod- troller module, the
ule. corresponding func-
tion blocks will be
deleted.
14000008 |Error Selection cannot be grouped be- |- -
cause there are more than 8 con-
nections to inputs.
14000009 |Error Selection cannot be grouped be- |- -
cause there are more than 8 con-
nections to outputs.
1400000A |Error No functional blocks have been - -
selected to group.
15000001 | Error CRC calculation failed - Repeat
Support request
15000002 |Error Report generation failed - Repeat
Support request
22010140 |Warning Error in system configuration System continues | Reload system con-
to run figuration
220101F5 |Warning Error in system configuration Config required Reload system con-
figuration
220101F6 |Warning Error in system configuration Config required Reload system con-
figuration
220101F7 |Warning Error in system configuration Config required Reload system con-
figuration
220101F8 |Warning Error in system configuration Config required Reload system con-
figuration
220101F9 |Warning Error in system configuration Config required Reload system con-
figuration
220101FA |Warning Error in system configuration Config required Reload system con-
figuration
220101FC |Warning Error in system configuration Config required Reload system con-
figuration
22010226 |Warning Error in system configuration Config required Reload system con-
figuration
22010227 |Warning Error in system configuration Config required Reload system con-
figuration
22010228 |Warning Error in system configuration Config required Reload system con-
figuration
22010231 |Warning Pulse period 0 must have pulse Configuration re- Change system
length 0. quired configuration and
reload
22010232 |Warning Pulse length must be <= pulse pe- | Configuration re- Change system
riod/2. quired configuration and
reload
22010233 |Warning Impermissible test period (permis- | Configuration re- Change system
sible: quired configuration and
0,40,200,400,600,800,1000). reload
22010234 |Warning Pulse length must be 4..100ms in | Configuration re- Change system
increments of 4ms quired configuration and
reload
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22010240 |Warning Maximum function block count or | Configuration re- Change system
mapping exceeded quired configuration and
reload
22010241 |Warning There is not an appropriate num- | Configuration re- Change system
ber of I/0O modules for the project |quired configuration and
reload
22010242 |Warning There is not an appropriate num- | Configuration re- Change system
ber of gateway modules for the quired configuration and
project. reload
22010244 |Warning The type or major version of the I/ | Configuration re- Change system
O module is inappropriate for the |quired configuration and
project reload
22010245 |Warning The type or major version of the Configuration re- Change system
gateway module is inappropriate | quired configuration and
for the project reload
22010250 |Warning The press function components Configuration re- Change system
are not supported by this device quired configuration and
version reload
22011243 |Warning Incorrect device name or safety Configuration re- Change system
category of the module quired configuration and
reload
22012243 |Warning Incorrect module type Configuration re- Change system
quired configuration and
reload
22013243 |Warning Incorrect number of inputs Configuration re- Change system
quired configuration and
reload
22014243 |Warning Incorrect number of outputs Configuration re- Change system
quired configuration and
reload
22015243 |Warning Incorrect manufacturer Configuration re- Change system
quired configuration and
reload
22016243 |Warning Software version not supported Configuration re- Change system
quired configuration and
reload
22017243 |Warning Software identification 'V' not Configuration re- Change system
found quired configuration and
reload
2201xxxx | Warning Error in the configuration Configuration re- Change system
quired configuration and
reload
23010001 |Warning Sequence error at 11/12 System continues |-
to run
23010003 |Warning Sequence error at 13/14 System continues |-
to run
23010005 |Warning Sequence error at 15/16 System continues |-
to run
23010007 |Warning Sequence error at 17/18 System continues |-
to run
23010009 |Warning Sequence error at 19/110 System continues |-
to run
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2301000B |Warning Sequence error at 111/112 System continues |-

to run
2301000D |Warning Sequence error at 113/114 System continues |-
to run
2301000F |Warning Sequence error at [15/116 System continues |-
to run
23010011 |Warning Sequence error at 1Q1/1Q2 System continues |-
to run
23010013 |Warning Sequence error at IQ3/1Q4 System continues |-
to run
2301xxxx | Warning Sequence error at 2-channel input | System continues |-
to run
23020001 |Warning Synchronization time error [1/12 System continues |-
to run
23020003 |Warning Synchronization time error 13/14 System continues |-
to run
23020005 |Warning Synchronization time error 15/16 System continues |-
to run
23020007 |Warning Synchronization time error 7/18 System continues |-
to run
23020009 |Warning Synchronization time error 19/110 | System continues |-
to run
2302000B |Warning Synchronization time error [11/112 | System continues |-
to run
2302000D |Warning Synchronization time error [13/114 | System continues |-
to run
2302000F |Warning Synchronization time error 115/116 | System continues |-
to run
23020011 |Warning Synchronization time error IQ1/IQ2 | System continues |-
to run
23020013 |Warning Synchronization time error 1Q3/1Q4 | System continues |-
to run
2302xxxx | Warning Synchronization time error at 2- System continues |-
channel input to run
240A0000 |Warning Output error at Q1 System continues | Check outputs
to run; affected out-
puts switch off
240A0001 |Warning Output error at Q2 System continues | Check outputs
to run; affected out-
puts switch off
240A0002 |Warning Output error at Q3 System continues | Check outputs
to run; affected out-
puts switch off
240A0003 |Warning Output error at Q4 System continues | Check outputs
to run; affected out-
puts switch off
240A0004 |Warning Output error at 1Q1 System continues | Check outputs
to run; affected out-
puts switch off
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Error No.

Error type

Logbook message

System behavior

Remedy

240A0005

Warning

Output error at 1Q2

System continues
to run; affected out-
puts switch off

Check outputs

240A0006

Warning

Output error at 1Q3

System continues
to run; affected out-
puts switch off

Check outputs

240A0007

Warning

Output error at 1Q4

System continues
to run; affected out-
puts switch off

Check outputs

240A0008

Warning

Output error at group Q1/Q2

System continues
to run; affected out-
puts switch off

Check outputs

240A0009

Warning

Output error at group Q3/Q4

System continues
to run; affected out-
puts switch off

Check outputs

240A000A

Warning

Output error at group 1Q1/IQ2

System continues
to run; affected out-
puts switch off

Check outputs

240A000B

Warning

Output error at group 1Q3/1Q4

System continues
to run; affected out-
puts switch off

Check outputs

240AXXXX

Error

Output error

System stop; volt-
age OFF-ON re-
quired

Check outputs

240B0001

Info

Output error at Q1/Q2 rectified

System continues
to run

240B0002

Info

Output error at Q3/Q4 rectified

System continues
to run

240B0003

Info

Output error at 1Q1/1Q2 rectified

System continues
to run

240B0004

Info

Output error at 1Q3/IQ4 rectified

System continues
to run

240Bxxxx

Info

Output error rectified

System continues
to run

240Dxxxx

Error

Error in system configuration

System stop; volt-
age OFF-ON re-
quired

Reload system con-
figuration and
restart

240Exxxx

Warning

Problem with force mode

System continues
to run

Restart forcing

240F xxxx

Warning

Problem with force mode

System continues
to run

Restart forcing

2410xxXX

Warning

Problem with force mode

System continues
to run

Restart forcing

241 1xxxx

Warning

Problem with force mode

System continues
to run

Restart forcing

241 2XXXX

Warning

Problem with force mode

System continues
to run

Restart forcing

241 3xxxx

Warning

Problem with force mode

System continues
to run

Restart forcing

2414XXXX

Warning

Problem with force mode

System continues
to run

Restart forcing
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2415xxxx | Warning Problem with force mode System continues | Restart forcing
to run

2416xxxx | Warning Connection problem System stop Restart

2417xxxx | Warning Force mode time expired System continues |-
to run

2418xxxx | Error Internal error System stop; volt- | Restart or make
age OFF-ON re- complaint
quired

2419xxxx | Warning Error in system configuration. System continues | Reload system con-
to run figuration

241Axxxx | Warning Output error System continues | Check outputs
to run

241B0001 |Warning Stuck-at-high at Q1 System continues | Check outputs
to run

241B0002 |Warning Stuck-at-high at Q2 System continues | Check outputs
to run

241B0003 |Warning Stuck-at-high at Q3 System continues | Check outputs
to run

241B0004 |Warning Stuck-at-high at Q4 System continues | Check outputs
to run

241B0005 |Warning Stuck-at-high at 1Q1 System continues | Check outputs
to run

241B0006 |Warning Stuck-at-high at 1Q2 System continues | Check outputs
to run

241B0007 |Warning Stuck-at-high at 1Q3 System continues | Check outputs
to run

241B0008 |Warning Stuck-at-high at 1Q4 System continues | Check outputs
to run

241Bxxxx | Warning Output error System continues | Check outputs
to run

241D0001 |Warning Test pulse error at 11 System continues | Check cabling
to run

241D0002 |Warning Test pulse error at 12 System continues | Check cabling
to run

241D0003 |Warning Test pulse error at I3 System continues | Check cabling
to run

241D0004 |Warning Test pulse error at 14 System continues | Check cabling
to run

241D0005 |Warning Test pulse error at 15 System continues | Check cabling
to run

241D0006 |Warning Test pulse error at 16 System continues | Check cabling
to run

241D0007 |Warning Test pulse error at 17 System continues | Check cabling
to run

241D0008 |Warning Test pulse error at 18 System continues | Check cabling
to run

241D0009 |Warning Test pulse error at 19 System continues | Check cabling
to run
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241D000A |Warning Test pulse error at 110 System continues | Check cabling
to run

241D000B |Warning Test pulse error at 111 System continues | Check cabling
to run

241D000C |Warning Test pulse error at 112 System continues | Check cabling
to run

241D000D |Warning Test pulse error at 113 System continues | Check cabling
to run

241D000E |Warning Test pulse error at 114 System continues | Check cabling
to run

241D000F |Warning Test pulse error at 115 System continues | Check cabling
to run

241D0010 |Warning Test pulse error at 116 System continues | Check cabling
to run

241D0011 |Warning Test pulse error at 1Q1 System continues | Check cabling
to run

241D0012 |Warning Test pulse error at 1Q2 System continues | Check cabling
to run

241D0013 |Warning Test pulse error at IQ3 System continues | Check cabling
to run

241D0014 |Warning Test pulse error at IQ4 System continues | Check cabling
to run

241Dxxxx | Warning Check of test pulses returned an | System continues | Check cabling

error to run

241Exxxx | Warning Verification of project failed System continues | Re-verification
to run

241Fxxxx | Warning Verification of project failed System continues | Re-verification
to run

2420xxxx | Warning Verification of project failed System continues | Re-verification
to run

2421xxxx | Warning Verification of project failed System continues | Re-verification
to run

2422xxxx | Warning Verification of project failed System continues | Re-verification
to run

2423xxxx |Info The verified project on the SD card | System continues |-

has changed to run

2433xxxx | Warning Problem during fast shut-off System continues |-
to run

2435Fx00 |Warning Safety mat cable break System continues | Check cabling
to run

2435Fx02 |Warning Safety mat cable break System continues | Check cabling
to run

2435Fx04 |Warning Safety mat cable break System continues | Check cabling
to run

2435Fx06 |Warning Safety mat cable break System continues | Check cabling
to run

2435Fx08 |Warning Safety mat cable break System continues | Check cabling
to run
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2435Fx0A |Warning Safety mat cable break System continues | Check cabling

to run
2435Fx0C |Warning Safety mat cable break System continues | Check cabling
to run
2435Fx0E |Warning Safety mat cable break System continues | Check cabling
to run
2435Fx10 |Warning Safety mat cable break System continues | Check cabling
to run
2435Fx12 |Warning Safety mat cable break System continues | Check cabling
to run
2435Fxxx | Warning Safety mat cable break System continues | Check cabling
to run
2435xxxx | Warning Safety mat cable break System continues | Check cabling
to run
2436xxxx | Warning Check of a safety feature System continues | Unverification of
to run project
2437xxxx | Warning Check of a safety feature System continues | Reduce the number
to run of forced inputs to
less than or equal
to 10
2438xxxx | Warning Configuration data faulty System continues | Modify project data
to run or make complaint
2439xxxx | Error The configuration changed during | System stop; volt- | Restart or make
execution of the application age OFF-ON re- complaint
quired
243Bxxxx | Warning Configuration data faulty System continues | Modify project data
to run or make complaint
243CFx00 |Warning Stuck-at-high safety mat at 11 System continues | Check cabling
to run
243CFx01 |Warning Stuck-at-high safety mat at 12 System continues | Check cabling
to run
243CFx02 |Warning Stuck-at-high safety mat at 13 System continues | Check cabling
to run
243CFx03 |Warning Stuck-at-high safety mat at 14 System continues | Check cabling
to run
243CFx04 |Warning Stuck-at-high safety mat at 15 System continues | Check cabling
to run
243CFx05 |Warning Stuck-at-high safety mat at 16 System continues | Check cabling
to run
243CFx06 |Warning Stuck-at-high safety mat at 17 System continues | Check cabling
to run
243CFx07 |Warning Stuck-at-high safety mat at I8 System continues | Check cabling
to run
243CFx08 |Warning Stuck-at-high safety mat at 19 System continues | Check cabling
to run
243CFx09 |Warning Stuck-at-high safety mat at 110 System continues | Check cabling
to run
243CFx0A |Warning Stuck-at-high safety mat at 111 System continues | Check cabling
to run
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243CFx0B | Warning Stuck-at-high safety mat at 112 System continues | Check cabling

to run
243CFx0C |Warning Stuck-at-high safety mat at 113 System continues | Check cabling
to run
243CFx0D |Warning Stuck-at-high safety mat at 114 System continues | Check cabling
to run
243CFx0E |Warning Stuck-at-high safety mat at 115 System continues | Check cabling
to run
243CFx0F |Warning Stuck-at-high safety mat at 116 System continues | Check cabling
to run
243CFx10 |Warning Stuck-at-high safety mat at IQ1 System continues | Check cabling
to run
243CFx11 |Warning Stuck-at-high safety mat at 1Q2 System continues | Check cabling
to run
243CFx12 |Warning Stuck-at-high safety mat at IQ3 System continues | Check cabling
to run
243CFx13 |Warning Stuck-at-high safety mat at 1Q4 System continues | Check cabling
to run
243CFxxx |Warning Stuck-at-high safety mat System continues | Check cabling
to run
243D0012 |Warning Error in system configuration Config required Reload system con-
figuration
243D0034 |Warning Error in system configuration Config required Reload system con-
figuration
250100x1 | Warning Power supply A1 too low System continues | Supply voltage
to run must be set cor-
rectly
250100x2 |Warning Power supply B1 too low System continues | Supply voltage
to run must be set cor-
rectly
250100x3 |Warning Power supply B2 too low System continues | Supply voltage
to run must be set cor-
rectly
2501xxxx | Warning Power supply too low System continues | Supply voltage
to run must be set cor-
rectly
250200x1 | Warning Power supply A1 too high System continues | Supply voltage
to run must be set cor-
rectly
250200x2 |Warning Power supply B1 too high System continues | Supply voltage
to run must be set cor-
rectly
250200x3 |Warning Power supply B2 too high System continues | Supply voltage
to run must be set cor-
rectly
2502xxxx | Warning Power supply too high System continues | Supply voltage
to run must be set cor-
rectly
2503xxx1 | Error Power supply A1 too low System stop; volt- | Supply voltage
age OFF-ON re- must be set cor-
quired rectly
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2504xxx1 | Error Power supply A1 too high System stop; volt- | Supply voltage
age OFF-ON re- must be set cor-
quired rectly
2504xxx2 | Error Power supply B1 too high System stop; volt- | Supply voltage
age OFF-ON re- must be set cor-
quired rectly
2504xxx3 |Error Power supply B2 too high System stop; volt- | Supply voltage
age OFF-ON re- must be set cor-
quired rectly
2504xxxx | Error Power supply too high System stop; volt- | Supply voltage
age OFF-ON re- must be set cor-
quired rectly
250500x1 |Info Supply voltage A1 within normal System continues |-
range to run
250500x2 |Info Supply voltage B1 within normal System continues |-
range to run
250500x3 |Info Supply voltage B2 within normal System continues |-
range to run
2505xxxx | Info Supply voltage within normal System continues |-
range to run
250900x1 | Warning Overcurrent at output group Q1/ System continues | Check load current
Q2 to run
250900x2 |Warning Overcurrent at output group Q3/ System continues | Check load current
Q4 to run
250900x3 |Warning Overcurrent at output group 1Q1/ | System continues | Check load current
1Q2 to run
250900x4 |Warning Overcurrent at output group 1Q3/ | System continues | Check load current
1Q4 to run
2509xxxx | Warning Overcurrent at output System continues | Check load current
to run
2604xxxx | Warning Internal/external S-bus error System continues | Reduce the number
to run of expansion mod-
ules
2609xxxx | Warning Error in system configuration. System continues | Reload system con-
to run figuration
260Axxxx | Warning Error in system configuration. System continues | Reload system con-
to run figuration
260Bxxxx | Error Too many expansion modules System stop; volt- | Check connection
plugged in age OFF-ON re- of modules
quired
2733xxxx | Warning Input discrepancy rectified System continues |-
to run
28020000 |Info Values were changed System continues |-
to run
2805xxxx | Warning Communication interrupted System continues | Restart or make
to run complaint
2808xxxx | Warning No SD card Configuration re- Insert SD card
quired
2809xxxx | Warning Action not permitted System continues | Execute correct ac-
to run tion
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280Axxxx | Warning Ethernet connection too slow System continues |-
to run

2BOExxxx |Warning Time for logic processing ex- System continues |-
ceeded to run

2Bxxxxxx | Warning Internal error System continues |-
to run

3409xxxx | Warning Invalid force request System continues |-
to run

340Axxxx | Warning Invalid trace request System continues |-
to run

34290003 |Warning Synchronization time error 11/12 System continues |-
to run

3429000C |Warning Synchronization time error 13/14 System continues |-
to run

34290030 |Warning Synchronization time error 15/16 System continues |-
to run

342900C0 |Warning Synchronization time error 7/18 System continues |-
to run

3429xxxx | Warning Dual-channel synchronization time | System continues |-
error to run

342A0003 |Warning Sequence error at [1/12 System continues |-
to run

342A000C |Warning Sequence error at 13/14 System continues |-
to run

342A0030 |Warning Sequence error at 15/16 System continues |-
to run

342A00C0 |Warning Sequence error at 17/18 System continues |-
to run

342Axxxx | Warning Sequence error at 2-channel input | System continues |-
to run

36010001 |Warning External test pulse error at |1 System continues |-
to run

36010002 |Warning External test pulse error at 12 System continues |-
to run

36010004 |Warning External test pulse error at I3 System continues |-
to run

36010008 |Warning External test pulse error at 14 System continues |-
to run

36010010 |Warning External test pulse error at 15 System continues |-
to run

36010020 |Warning External test pulse error at 16 System continues |-
to run

36010040 |Warning External test pulse error at I7 System continues |-
to run

36010080 |Warning External test pulse error at I8 System continues |-
to run

3601xxxx | Warning Error at external input test pulse System continues |-
to run
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3602xxxx | Warning Safety mat cable break System continues |-
to run
3702xxxx | Warning Short circuit, stuck-at-low, VCC or | System continues |-
GND break to run
37040003 |Warning Cross-point fault at Q1/Q2 System continues |-
to run
3704000C |Warning Cross-point fault at Q3/Q4 System continues |-
to run
3704xxxx | Warning Cross-point fault at the output System continues |-
to run
37050001 |Warning Stuck-at-high at Q1 System continues |-
to run
37050002 |Warning Stuck-at-high at Q2 System continues |-
to run
37050004 |Warning Stuck-at-high at Q3 System continues |-
to run
37050008 |Warning Stuck-at-high at Q4 System continues |-
to run
3705xxxx | Warning Stuck-at-high at the output System continues |-
to run
3801xxxx | Error Power supply error (logic voltage) |System stop; volt- |-
age OFF-ON re-
quired
3802xxxx | Error Power pack monitoring System stop; volt- |-
age OFF-ON re-
quired
3803xxxx | Error Output voltage error System stop; volt- |-
age OFF-ON re-
quired
3806xxxx | Warning GND break at A1 and A2 System continues |-
to run
3807xxxx | Warning Power supply A1 too low System continues |-
to run
3902xxxx | Warning Error in system configuration System continues |-
to run
3903xxxx | Warning Error in system configuration System continues |-
to run
3904xxxx | Warning Error in system configuration System continues |-
to run
3905xxxx | Warning Invalid value for synchronous time | System continues | Configure synchro-
to run nous time with
value 0 or a whole-
number multiple of
4 ms
3906xxxx | Warning Error in system configuration System continues |-
to run
3907xxxx | Warning Error in system configuration System continues |-
to run
3908xxxx | Warning Error in system configuration System continues |-
to run
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3909xxxx | Warning Error in system configuration System continues |-
to run

390Axxxx | Warning Error in system configuration System continues |-
to run

390Bxxxx | Warning Error in system configuration System continues |-
to run

390Cxxxx |Warning Error in system configuration System continues |-
to run

390Dxxxx | Warning Error in system configuration System continues |-
to run

390Exxxx |Warning Error in system configuration System continues |-
to run

390Fxxxx | Warning Error in system configuration System continues |-
to run

3910xxxx | Warning Error in system configuration System continues |-
to run

3911xxxx | Warning Error in system configuration System continues |-
to run

3945xxxx | Warning Fast shut-off control signal faulty | System continues |-
to run

4102xxxx | Warning CRC error in the configuration System continues |-
to run

4103xxxx | Warning Module type deviates System continues |-
to run

4104xxxx | Warning Module version deviates System continues |-
to run

4106xxxx | Warning Service data object not processed | System continues |-
to run

4302xxxx |Info Service data object not processed | System continues |-
to run

4303xxxx |Info Service data object not processed | System continues |-
to run

4304xxxx |Info Service data object not processed | System continues |-
to run

4305xxxx |Info Service data object not processed | System continues |-
to run

4306xxxx |Info Service data object not processed | System continues |-
to run

4307xxxx |Info Service data object not processed | System continues |-
to run

4309xxxx |Info Service data object not processed | System continues |-
to run

430Bxxxx | Error Gateway address is outside of the | System stop; volt- |-

permissible range age OFF-ON re-

quired

4501xxxx | Warning Data loss in the reception memory | System continues |-
due to very high bus load to run

4502xxxx | Warning CAN controller TEC or REC >= 96 | System continues |-
to run
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4503xxxx | Warning CAN controller TEC or REC > 127 | System continues |-
to run
4504xxxx | Warning CAN controller TEC > 255 System continues |-
to run
4505xxxx | Warning Transmission of a message was System continues |-
faulty to run
4506xxxx | Warning Data loss in transmit buffer due to | System continues |-
overload to run
4507xxxx | Error Initializing was faulty System stop; volt- |-
age OFF-ON re-
quired
4508xxxx | Warning Lifeguarding faulty System continues |-
to run
4601xxxx | Error Faulty stack initializing System stop; volt- |-
age OFF-ON re-
quired
4602xxxx | Error A stack error occurred during run- | System stop; volt- |-
time age OFF-ON re-
quired
4603xxxx | Error An AS protocol error occurred dur- | System stop; volt- | Read out the error
ing runtime age OFF-ON re- log in the PLC and
quired eliminate the corre-
sponding protocol
error
4604xxxx | Warning An AS protocol error occurred dur- | System continues | Read out the error
ing runtime to run log in the PLC and
eliminate the corre-
sponding protocol
error
4605xxxx | Warning Incorrect description file, a timeout | System continues | Read out the error
occurred, or the PLC is not run- to run log in the PLC,
ning. check the cabling
and the device de-
scription file, note
the product code
and revision in par-
ticular
50xxxxxx | Warning Modbus/TCP error System continues |-
to run
51xxxxxx | Warning PROFINET IO error System continues |-
to run
5201xxxx | Error Too many Ethernet/IP connections | System continues |-
to run
5202xxxx | Warning Incorrect Ethernet/IP data format | System continues |-
to run
5203xxxx | Warning Incorrect Ethernet/IP data format | System continues |-
to run
5204xxxx | Warning Incorrect Ethernet/IP data size System continues |-
to run
5205xxxx | Warning Incorrect Ethernet/IP command System continues |-
to run
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5206xxxx | Warning Ethernet/IP read error System continues |-

to run
5209xxxx | Warning Incorrect Ethernet/IP data index System continues |-
to run
520C00xx |Error Incorrect Ethernet/IP connection | System continues |-
configuration to run
520Fxxxx | Warning Ethernet/IP timeout System continues |-
to run
52xxxxxx | Warning Ethernet/IP error System continues |-
to run
60000000 |Info Log file deleted System continues |-
to run
60000005 |Info Device is linked to a project file - -
60000010 |Info Time was reset System continues |-
to run
60000020 |Info IPv4 address and gateway System continues |-
to run
B63xxxxxx | Warning USB error System continues |-
to run
640A0001 |Warning SD card cannot be read Configuration re- -
quired
B64xxxxxx | Warning File system error on SD card Configuration re- -
quired
65xxxxxx | Warning Ethernet error System continues |-
to run
68080003 |Warning Device is linked to another project |- -
file
68080005 |Error Incorrect activation code - -
680A0001 |Warning Power supply A1 too low Configuration re- -
quired
680B0010 |Error Project file is not activated for this |- -
device
690Fxxxx | Warning Communication interrupted System continues |-
to run
6A020001 |Warning Communication (Ethernet/USB) System continues |-
disrupted to run
6A04xxxx | Warning Communication (Ethernet/USB) System continues |-
disrupted to run
6A06xxxx | Warning TCP socket error System continues |-
to run
6A0Cxxxx |Warning TCP connection failed System continues |-
to run
BAXXXxxx | Warning Communication error (Ethernet/ System continues |-
USB) to run
6B010001 |Error Cannot read project file project.xml | - -
6B010002 |Error Cannot write project.xml - -
6B010010 |Error Cannot read metadata.xml - -
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6B03000x |Error Project file faulty Configuration re- -
quired
6B04xxxx | Warning Project file faulty Configuration re- -
quired
6B0x001x |Error metadata.xml faulty - -
6Bxxxxxx | Warning File error Configuration re- -
quired
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