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The information provided in this documentation contains general descriptions and/or
technical characteristics of the performance of the products contained herein. This
documentation is not intended as a substitute for and is not to be used for
determining suitability or reliability of these products for specific user applications. It
is the duty of any such user or integrator to perform the appropriate and complete
risk analysis, evaluation and testing of the products with respect to the relevant
specific application or use thereof. Neither Schneider Electric nor any of its affiliates
or subsidiaries shall be responsible or liable for misuse of the information contained
herein. If you have any suggestions forimprovements or amendments or have found
errors in this publication, please notify us.

No part of this document may be reproduced in any form or by any means, electronic

or mechanical, including photocopying, without express written permission of
Schneider Electric.

All pertinent state, regional, and local safety regulations must be observed when
installing and using this product. For reasons of safety and to help ensure
compliance with documented system data, only the manufacturer should perform
repairs to components.

When devices are used for applications with technical safety requirements, the
relevant instructions must be followed.

Failure to use Schneider Electric software or approved software with our hardware
products may result in injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.
© 2012 Schneider Electric. All rights reserved.
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Safety Information =

Important Information

NOTICE

Read these instructions carefully, and look at the equipment to become familiar with
the device before trying to install, operate, or maintain it. The following special
messages may appear throughout this documentation or on the equipment to warn
of potential hazards or to call attention to information that clarifies or simplifies a
procedure.

The addition of this symbol to a Danger safety label indicates that an
electrical hazard exists, which will result in personal injury if the
instructions are not followed.

personal injury hazards. Obey all safety messages that follow this
symbol to avoid possible injury or death.

A DANGER

DANGER indicates an imminently hazardous situation which, if not avoided,
will result in death or serious injury.

A WARNING

WARNING indicates a potentially hazardous situation which, if not avoided, can
result in death or serious injury.

2 This is the safety alert symbol. It is used to alert you to potential

33003281 01/2012 7



PLEASE NOTE

A CAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided, can
result in minor or moderate injury.

NOTICE

NOTICE is used to address practices not related to physical injury.

Electrical equipment should be installed, operated, serviced, and maintained only by
qualified personnel. No responsibility is assumed by Schneider Electric for any
consequences arising out of the use of this material.

A qualified person is one who has skills and knowledge related to the construction
and operation of electrical equipment and its installation, and has received safety
training to recognize and avoid the hazards involved.
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About the Book

At a Glance

Document Scope
This manual contains the XPSMCWIN software description.

The XPSMCWIN application allows you to set up, configure, start, and diagnose the
XPSMC safety controller using a PC.

The software is used for the installation, documentation and diagnostics of your
application.

Validity Note
Six versions of the safety controller are available:

Type Characteristics

XPSMC16Z 8 control outputs and 16 safety inputs

6 safety transistor outputs

2 x 2 safety relay outputs

add-in functions

Modbus (RTU) communication and configuration port

XPSMC16ZP 8 control outputs and 16 safety inputs

6 safety transistor outputs

2 x 2 safety relay outputs

add-in functions

Profibus DP communication port

Modbus (RTU) communication and configuration port

XPSMC16ZC 8 control outputs and 16 safety inputs

6 safety transistor outputs

2 x 2 safety relay outputs

add-in functions

CANopen communication port

Modbus (RTU) communication and configuration port

33003281 01/2012 9



Type

Characteristics

XPSMC32zZ

8 control outputs and 32 safety inputs

6 safety transistor outputs

2 x 2 safety relay outputs

add-in functions

Modbus (RTU) communication and configuration port

XPSMC32zP

8 control outputs and 32 safety inputs

6 safety transistor outputs

2 x 2 safety relay outputs

add-in functions

Profibus DP communication port

Modbus (RTU) communication and configuration port

XPSMC32zZC

8 control outputs and 32 safety inputs

6 safety transistor outputs

2 x 2 safety relay outputs

add-in functions

CANopen communication port

Modbus (RTU) communication and configuration port

The types XPSMC16X and XPSMC32X are obsolete. Nevertheless they can be

handled by the XPSMCWIN software described in this document.

This documentation is valid for XPSMCWIN under Microsoft Windows 2000 / XP /

Vista /7.

Related Documents

Title of Documentation

XPSMC - Hardware Manual

33003275

You can download these technical publications and other technical information from

our website at www.schneider-electric.com.

User Comments

We welcome your comments about this document. You can reach us by e-mail at

techcomm @ schneider-electric.com.

10
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Functional Safety Information

What’s in this Chapter?
This chapter contains the following topics:

Topic Page
IEC 61508 and Safety Integrity Level (SIL) 12
Functional Safety Certification 13
Training 16
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Functional Safety Information

IEC 61508 and Safety Integrity Level (SIL)

Introduction

The XPSMC safety controllers are a Safety-Related System certified according to
IEC 61508 by TUV NORD CERT GmbH.

IEC 61508 Description

The IEC 61508 is a technical standard concerning the Functional Safety of
electrical, electronic or programmable electronic Safety-Related Systems.

A Safety-Related System is a system that is required to perform 1 or more specific
functions to ensure risks are kept at or below an acceptable level. Such functions
are defined as Safety Functions.

A system is defined functionally Safe if random, systematic, and common cause
failures do not lead to malfunctioning of the system and do not result in injury or
death of humans, spills to the environment, and loss of equipment and production.

Description of the Safety Integrity Level (SIL)

Safety Functions are executed to achieve and maintain the Safe state of a system.
The IEC 61508 specifies 4 levels of Safety performance for a Safety Function.
These are called Safety Integrity Levels (SIL), ranging from 1 (the lowest) to 4 (the
highest). The XPSMC controllers are certified for use in SIL 3 applications in which
the de-energized state is the Safe state, for example in an emergency shutdown
(ESD) system.

12
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Functional Safety Information

Functional Safety Certification

Introduction

The XPSMC controllers are certified

e by TUV NORD CERT GmbH

e for use in applications up to and including SIL 3 according to IEC 61508 and
IEC 62061.

This certification verifies that the XPSMC is compliant with the following standards
and directives:

2006/42/EC

EN 60204-1:2006

EN ISO 13849-1:2008, PL e

EN /IEC 61508:2001, SIL 3

EN 62061:2005, SILCL 3

EN 60947-5-1:2004 chapter 4.4 Categories for switching elements
EN 61496-1:2004+A1:2008 annex A.7 Muting

EN 574:1996+A1:2008, Typ llla, Typ lllc

EN 692:2005+A1:2009, chapter 5.4.1

EN 693:2001+A1:2009, chapter 5.4.1

NOTE: Please visit our website www.schneider-electric.com for a copy of the most
recent version of the certificate. Also refer to Decleration of Conformity.

NOTE: Using a XPSMC safety controller is a necessary but not sufficient
precondition for the certification of a SIL 3 application. A SIL 3 application must also
fulfill the requirements of the IEC 61508, and other application standards.

Functional Safety Parameters

Values for safety relay outputs

e according to EN ISO / 1ISO 13849-1
e PL e/ Category 4
o MTTF4=71Years

e DC>99%

e according to EN/ IEC 62061
e PFHy=1,4x1081/h
e SILCL3
Values for safety transistor outputs
e according to EN ISO / ISO 13849-1

e PL e/ Category 4
e MTTF4=76,6 Years

e DC>99%
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Functional Safety Information

e according to EN / IEC 62061

e PFHy=1,29x1081/h
e SILCL3

NOTE:

e The performance level and safety category in accordance with

EN ISO / 1ISO 13849-1 depends on the external wiring, the application case, the
choice of control station and how this is physically arranged on the machine.
The user must carry out a risk assessment in accordance with

EN ISO /1SO 12100.

The entire system/machine must undergo validation in accordance with the
applicable standards.

The module contains electro-mechanical relays. This is why actual MTTF 4 values

will vary depending on the application load and duty cycle. The estimated MTTF 4
values in years mentioned above are based on the following assumptions:
® Bygq value for maximum load of 400,000
e average switching quantity n,,=6,300 cycles/year
e B,y value for low load of 20,000,000
e average switching quantity n,,=361,800 cycles/year
(see ENISO /1SO 13849-1, C.2.4 and Tab K.1)

You must ensure that the loads and switching cycles experienced by the safety
relay are appropriate for the calculated performance level. Use the Electrical Life
of the Output Contacts diagrams to calculate the maximum acceptable values.
Make frequent observations of the operating conditions and replace the module
before these limits are exceeded. The specified performance level can only be
assured for the number of switching cycles calculated using this method. In no
case should you exceed a service life of 20 years.

Operating the device not within the specifications may lead to unintended
behavior or the destruction of the device.

Please consult the installation notes.

NOTE: There are no user serviceable components in the module.

14
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Functional Safety Information

A CAUTION

RESIDUAL RISK (EN ISO /1SO 12100-1)

These controllers must be used for safety-related functions in conjunction with the
connected safety equipment and devices that meet applicable standard
requirements.

A residual risk will remain if:

e it is necessary to modify this recommended circuit and if the added/ modified
components are not properly integrated in the control circuit.

e the user does not follow the required standards applicable to the operation of
the machine, or if the adjustments to and maintenance of the machine are not
properly made. It is essential to strictly follow the prescribed machine
maintenance schedule.

e the devices connected to the safety outputs do not have mechanically-linked
contacts.

Failure to follow these instructions can result in injury or equipment damage.

33003281 01/2012 15



Functional Safety Information

Training

Introduction

As stated in the IEC 61508, Part 1, App. B, all persons involved in a Safety Lifecycle
activity must have the appropriate training, technical knowledge, experience, and
qualifications relevant to the specific duties they have to perform. This should be
assessed in relation to each particular application.

NOTE: Make sure you possess all information and skills required to install, run, and
maintain Safety-Related Systems correctly.

Qualification of Personnel

Training Contents

Electrical equipment should be installed, operated, serviced, and maintained only by
qualified personnel. No responsibility is assumed by Schneider Electric for any
consequences arising out of the use of this material.

A qualified person is one who has skills and knowledge related to the construction
and operation of electrical equipment and the installation, and has received safety
training to recognize and avoid the hazards involved.

The specialists must be able to detect possible hazards that may arise from
parameterization, changing parameter values and generally from mechanical,
electrical or electronic equipment. The specialists must be familiar with the
standards, provisions and regulations for the prevention of industrial accidents,
which they must observe when working on the drive system.

In addition to the usual training courses concerning the use of the company’s
products, Schneider Electric offers you training courses covering the topics of its
IEC 61508 compliant Safety-Related System.

16
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System Requirements and
Software Installation 2

Overview
This chapter contains the system requirements for the software and hardware.

What'’s in this Chapter?
This chapter contains the following topics:

Topic Page

System Requirements 18

Installation 20
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System Requirements and Software Installation

System Requirements

Hardware

The following is required to use the configuration software with the safety controller:
e an XPSMC safety controller
e a configuration cable

TCSMCNAMB3MO02P (preferred, for USB port) or

TSXCUSB485 + 490NTWO00002 or equivalent straight (1:1) RJ45 cable cat.
5D or better (for USB port) or

TSXPCX1031 + XPSMCCPC (for Serial RS232 port)

for connecting the safety controller to the PC
e an IBM compatible PC with the following minimum capabilities:

Pentium® processor, or equivalent

CD-ROM drive for the installation

mouse or an equivalent device

free RS232 serial port with a 9-pin subD connector or USB-Port
at least 20 MB free hard disk space

e display: 800 x 600, 256 colors (1024 x 768 recommended)

Connection between the PC and the XPSMC Safety Controller
To set up or diagnose the XPSMC with the XPSMCWIN software, you can connect:

e the USB port of the PC and the TER terminal of the controller by use of the
TCSMCNAMS3MOO02P universal cable

o the TSXCUSBA485 cable to a USB port of your PC and to the TER connector of
the XPSMC safety controller with a straight (1:1) RJ45 standard cable cat. 5D or
better (e.g. 490NTW00002).

e a serial port of your PC to the TER connector of the XPSMC safety controller with
the TSXPCX1031 serial interface cable and the XPSMCCPC adaptor

NOTE: Do not use other than the cabling options mentioned above.

Software

The following are system requirements for the XPSMCWIN software:
e Operating system: Microsoft Windows 2000 / XP / Vista / 7

18
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System Requirements and Software Installation

Installing the USB Driver for the Configuration Cable

For the USB configuration cables a driver is required. The USB drivers are included
on the XPSMCWin installation CD-ROM.

The following table describes steps to install them:

Step

Action

On the installation CD-ROM change the directory to /Drivers for USB Cable.

Run the file Communication_Drivers_Pack_*.exe.
The asterisk (*) replaces a version indication.

Plug in the cable.

In the New Hardware dialog select Look for an adequate driver.

Select Other sources.

(oI ) I SN I ON)

Select the location of the driver on the hard disk.
Result: The driver will be installed.

Check at the Windows Device Manager which virtual COM port was assigned
for the cable.

33003281 01/2012
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System Requirements and Software Installation

Installation

Installation Procedure

To install the XPSMCWIN software, you need the installation CD-ROM. Proceed as

follows:
Step Action
1 Insert the CD with the current version of the XPSMCWIN software into the
drive. Follow the installation wizard instructions to install the software.
2 In case installation does not start automatically, run the setup.exe file in the
CD-ROM default directory, for example:
D:\setup.exe (if D: is the letter corresponding to your CD-ROM drive).
3 The program is ready to be started for the first time

20 33003281 01/2012




XPSMCWIN User Interface

Overview
This chapter contains the description of the software user interface.

What'’s in this Chapter?
This chapter contains the following topics:

Topic Page

Window Types 22

Elements of a Window 24
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XPSMCWIN User Interface

Window Types

Introduction
Typical XPSMCWIN user interface window
@ XPSMCWIN
DEd & -~ |Qx i» 1 Schneider
Device Library Configuration & Electric
ﬁ Controller fi_‘\] Configuration
[l rPsmcisz =[R2 C1 XPSMC322) Controlert’
']B XPSMC16 ZC - CANopen Extension { ol
[lis XPSMC162P - Profibus Extension + o2
flis xPsmcisx 4 3
 eshicaaz 4 ot
ﬂi XPSMC32 ZC - CANopen Extension —K 05
l}z XPSMC32 ZP - Profibus Extension { of
[l wpsmcaex oo A1
E‘:j Monitoring Devices Eb R2
(7] EDM Devices
f_l__J Start Devices
Ej Enabling Devices
L::J Miscellaneous Devices
L::J State of Outputs
Configuration Mode R  Configuration changed | Com4 @ Inputsleft: 32| Load: 0% A
[
The items 1 to 5 have the following meanings:
Item Meaning
1 Menu bar
2 Tool bar
3 Device library window
4 Configuration window
5 Status bar
22
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XPSMCWIN User Interface

Device Library Window

This window contains the eight possible types of controllers (XPSMC16Z,
XPSMC16ZC, XPSMC16ZP, XPSMC16X, XPSMC32Z, XPSMC32ZC,
XPSMC32ZP, and XPSMC32X) and the library of the available devices.

A device is copied from this library into the Configuration window by pressing and
holding down the left mouse button and simultaneously dragging the mouse (drag-
and-drop).

Configuration Window

This is the working window in XPSMCWIN. The configuration is defined and
modified in this window.

The devices are configured by the following similar procedure.

If a device is moved into the Configuration window, the specific property window of
the device appears in which the parameters of this device can be set. On the subject
of these parameters, refer to chapter Device Library, page 37.

In the menu Options — Editor you can select whether the Properties window
appears automatically or not. In any case it is possible to access the window by
double-clicking the device or by using the context menu (right-clicking the device
and selecting Properties command).Not all of the devices have editable properties.

The following commands can also be called by clicking the right mouse button on a
device in the Configuration window:

Command Description

Properties Open the Properties window of the selected device.

Copy Using this command, a device can be copied with the properties
assigned to it and pasted elsewhere in the configuration tree.

Cut Cut the selected device.

Paste Paste a copied or cut device as a copy or as a new device into the

selected location.

(A copy of a device adopts the properties of the original. It is another
instance of the same device. A new device is independent, with no
properties set yet).

Delete Delete the selected object.

Delete incl. copies | Delete the selected object and its copies.

Mark copies Mark the copies of the selected device.

Unmark copies Clear the markings.

Expand all Expand the entire configuration tree.

Expand controller | Expand the selected controller tree (only visible when more than one
controller are in the current configuration).

Collapse all Collapse the entire configuration tree. Only controller will be shown.

33003281 01/2012
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XPSMCWIN User Interface

Elements of a Window

Menu Bar

The menu bar contains the commands of the XPSMCWIN software as shown in the
structure overview below.

Menu bar for Configuration mode

File Edt Mode Gheck
Mew Unclo Configuration L Ghesk
COpen Redo Diagnostcs Gonfiguration
Save Gopy
Save As.. Cut
Print Tree Pasle
tas youseet el
al nodes expanded
Exit

Menu bar for Configuration mode (continued)

Controller Options Help
- Stop Contraller - Editar... Cantents...
- Run Contraller - Library. About..

I~ Change Password
- Download Configuration to Controller Show only devices

- Upload Configuration from Controller applicabla for

—alidated Copy MCT67

Get Validated Copy fram Controller MG162C - CAMopen Extension
Transfer Validated Copy to Controller MC162P - 2rofibus Extension
— Read Validation WGB3

t Read Pratocol from Confraller WC327

= Open Protocol MC327C - CANopen Extension
= Controller Setup (Bus Configuration) MC32ZP - 2rofibus Extension

Show all devices

Wodbus... MC3ZX
ECANopen
Profibus L_Language
 Download Setup to Controller Deutsch
- Controller Info English
= COM Settings Frangais
laliana
Espariol
Portugués

Menu bar for Diagnostics mode

File Mode
Print Tree Configuration
|: as you see i Diagnosics

all nodes expanded
Exit

Diagnostics

Start diagnostics
Pause diagnostics

Options Help

Editor.. Contents..
Language About..

Deutsch

English

Frangais

ltaliano

Espafiol

Portugués

24
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Menu Commands

Overview
This chapter contains the description of the menu commands.

What'’s in this Chapter?
This chapter contains the following topics:

Topic Page
File 26
Edit 27
Mode 28
Check 29
Controller 30
Options 33
Help 34
Diagnostics 35
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Menu Commands

File

New

Open

Save

Save As...

Print Tree

Exit

Click New to create a new configuration. When this command is called, a new
window appears in which the name and the author of this configuration can be
indicated. A message box appears for saving an existing configuration if a
configuration is already opened.

To enable opening the Properties dialog window automatically, after you drag and
drop a device onto the Configuration window, select option automatically open
properties dialog if a new device is dropped onto configuration in Editor on the
Options menu.

Click Open to open a file selection popup menu. Here you can select an existing
configuration. Additionally a backup file is created in the same directory with .mcb
extension.

Click Save to save the current configuration under the current name.

Click Save As... to save the current configuration under a new name.

Click Print Tree to print the configuration, and choose one of the following options:

Option Meaning

as you see it The configuration tree will be printed as you see it in the
configuration window.

all the nodes expanded The configuration tree will be printed with the nodes
expanded.

Click Exit to quit the XPSMCWIN software. If changes have been made to the
configuration, you will be asked whether you want to save changes before quitting
the program.

26
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Menu Commands

Edit

Undo

Redo

Copy

Cut

Paste

Delete

Click Undo to cancel the last action. You can repeat the step up to 10 times in a row.

Click Redo to restore a cancelled action. You can repeat the step up to 10 times in

a row.

Click Copy to copy the selected item to the internal clipboard.

Click Cut to cut the selected device.

Click Paste to paste an item from the internal clipboard to the selected location, and
choose one of the following options.

Option

Meaning

as a copy of the device

The device will be copied with the properties of the source device
(e.g., the same input and output) if the same hardware is
connected to different inputs and outputs of the XPSMC.

as a device

The device will be copied with its default properties.
Alternatively, you can drag the device to the selected location.

Click Delete to delete the selected item.

33003281 01/2012
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Menu Commands

Mode

Configuration

Diagnostics

The Configuration mode is the software’s working mode. Most of the commands
can be executed in this mode. In the Configuration mode, a configuration is created,
modified, and sent to or reloaded from XPSMC. When the program is started, this is
the default mode of the software.

The Diagnostics mode is used exclusively for diagnosing the XPSMC connected to
the PC. The configuration cannot be modified. In the Diagnostic mode, the software
working windows are grey in color.

In this mode, the connected XPSMC safety controller continues to operate without
being affected.

28
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Menu Commands

Check

Check Configuration

Use this command to check if the configuration is correct, before you download it
into the XPSMC.

NOTE: The configuration will be checked for consistency. This check neither verifies
the safety nor the suitability of the configuration for your application. You are
responsible for ensuring this and for compliance with all applicable codes and
standards.

33003281 01/2012
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Menu Commands

Controller

Stop Controller

Click Stop Controller to stop the XPSMC. lIts safety outputs are de-activated in
accordance with their stop category, (either immediately or with a delay). The
password must be entered.

Run Controller
Click Run Controller to change the XPSMC to Run mode.

Change Password

Click Change Password to open a window in which you can change the password.
Beforehand, you will receive a message saying the controller has been stopped

Download Configuration to Controller

Click Download Configuration to Controller to send the current configuration to
the selected controller. Prior to it, you will receive a message that the controller has
been stopped. The password must be entered.

Note: Please bear in mind that when the configuration is downloaded, the outputs
will be deactivated.

Upload Configuration from Controller

Click Upload Configuration from Controller to load the configuration to the PC
and display the current configuration of the connected XPSMC. The XPSMC is still
running at the same time.

Create Validated Copy from Controller

Click Create Validated Copy from Controller to create a file as copy of a validated
configuration.

Those validated copies can be transferred to a controller without the need to be
validated again. This is intended to ease maintenance and the configuration of a
series of identical controllers.

Transfer Validated Copy to Controller

Click Transfer Validated Copy to Controller to transfers a validated configuration
to a controller.
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Menu Commands

Read Validation

Click Read Validation to provide the date of validation and the name of the person
who performed the validation of the connected XPSMC configuration.

Read Protocol from Controller

Open Protocol

Click Read Protocol from Controller to upload the protocol of the current
configuration. This allows you to read, to save on PC, or to print the protocol. If the
controller is in Run mode you will be asked to stop it.

NOTE: Since the Controller is stopped while reading the protocol, the outputs are
deactivated.

Click Open Protocol to open a locally stored copy of the protocol and to be able to
print it. The file is read-only, and cannot be modified.

Controller Setup (Bus Configuration)

Click Controller Setup (Bus Configuration), and choose one of the following
options:

Option Meaning
Modbus Opens a window for adjusting the settings required for the operation of all the
(RTU) XPSMCs (up to 6) of this configuration with a MODBUS system. Operation

with different MODBUS systems is also possible. By clicking the Download
button, the Send the settings to the controller command is executed. The
settings are applicable to all controllers but need to be downloaded
individually.

CANopen If the controller supports CANopen communications, you can set the
parameters, like address and transmission rate, here.

Profibus DP | If the controller supports Profibus communications, you can select the

address here.

Download Setup to Controller

Click Download Setup to Controller to send the parameters set (for all
communication protocols, i.e. Modbus (RTU), CANopen, Profibus DP) to the
selected controller of this configuration. The XPSMC must also be stopped. The
password must be entered.

NOTE: This command causes only the bus communication parameters to be sent
and not the configuration!
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Controller Info

COM Selection...

Click Controller Info to display the information about the type of controller, the

firmware version, and the controller status.

The Details button available for some of the controllers provides access to more
detailed information on firmware version and controller state for maintenance

purposes.

Controller Info @

Controller
Type:
Firmware version:

Extension:

Modbus:
CANopen:

State

Configuration

42 Refresh

XPS-MC322C
2.40
C&Nopen

Communication parameters

[not used]
[not used]

The controller is in STOP mode.

The controller contains a validated configuration.
Configuration validated by AwWF on 10.10.2010, 13:31.

Details...

Choose COM Selection... to select the COM port (1...16) of the PC to which the
XPSMC is connected. In case one of the USB adapters is used to connect to the PC,
a virtual COM port is established by the USB driver. The number of this port is to be

used then.
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Options

Editor...

Library

Language

Click Editor... to open the Editor Options dialog. The dialog allows you to

enable/disable the following options:

e The properties dialog automatically shows up immediately for each device that is
dropped to the configuration tree.

Alternatively the properties dialog can be opened anytime by using the context
menu of the device.

e The creation of validated copies of a configuration is allowed by default.
Alternatively a selection can be made while validation of a configuration. Even if
validated copies are allowed by choosing this option the allowance can be
discarded while validation.

Click Library, and select one of the following options:

Option Meaning

Show all devices The available devices are shown.

Show only devices applicable for Only the applicable devices of specific
XPSMC model are shown.

Click Language to select the language to be used by the XPSMCWIN software. The
available languages will be shown in the menu.
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Help

Contents...
Click Contents... to view an overview of the online help.

About...
Click About... to view information about the present version of the software.
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Diagnostics

Start Diagnostics

Stop Diagnostics

Note

The transmission of the diagnostics data from the XPSMC to the PC will be started.

The transmission of the diagnostics data from the XPSMC to the PC will be stopped.

Switching into the diagnostic mode, with menu command Mode — Diagnostics, the
menu bar will be modified like described in the chapter Elements of a Window,
page 24.
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Overview

This chapter contains the description of the functions and devices of the XPSMC.
They are contained in the Device Library window in the configuration software.
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{f\j Controller

[l xPsmcisz

ﬂs XPSMC16 ZC - CANopen Extension
ﬂs XPSMC16 ZP - Profibus Extension
flig xPsmciex

fli, xpsmcez

ﬂ! XPSMC32 ZC - CANopen Extension
ﬂz XPSMC32 ZP - Profibus Extension
fl, xpsmcazx

@ Monitoring Devices

—] E:I Emergency Stop

5 1-chamnel
"\g}' 2-channel
{7 Safety Guards
lf:q 1-channel
'i\i 2-channel

» A

'E:i with lock

{i‘j Light Curtains

I::i::' with Transistor Qutputs

| = 1 with Relay Outputs

1 @ Light Curtains with Muting

'M! with Transistor Output and Muting
Ile‘ with Relay Output and Muting
’f‘j}] Two Hand Controls
0 Type e
O Type i
B Magnetic Switch
; Safety Mat
6_ Zero Speed Detection
f_‘:‘j Specific Functions
g Injection Molding Machine
@l Hydraulic Press Valve Monitoring
@IZ Hydraulic Press 2
Eccentric Press
@2 Eccentric Press 2
22 Shaft/Chain Break Mornitoring
% Seat Valve Monitoring

f_z:_] EDM Devices

The image below gives an overview of the devices in the library.

(=) EDM Devices
nrff EDM
{fj Start Devices
X! Automatic Start
£ NonMonitored Start
9@ Monitored Start

{7 Enabling Devices

2

- Enabling Device 3-channel
6} Mis}:ellaneous Devices
=] ﬁ Switches
== 1-channel
5: 2-channel
<"_ 2-channel antivalent
—| {7 Logic Devices
E AND
OR
-IE] XOR
RS-FF
NOT
©® Marker
C’) Timer
T Pulse Generator
R Foot Switch Control
A .'..'l,-‘ Selector Switch
Closed Tool
f:_jj State of Outputs
= 'Controllert’
G ol
G 2
G a3
G ot
G o5
(C X
G Rl
G R2

{:—3 Markers

+ fi] ‘Controller1*
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What’s in this Chapter?
This chapter contains the following sections:

Section Topic Page
5.1 Controller 40
52 Monitoring Devices 56
5.3 EDM Devices 96
54 Start Device 97
55 Enabling Devices 99
5.6 Miscellaneous Devices 101
5.7 State of Outputs 120
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5.1 Controller

Overview

The folder Controller contains the 8 types of controllers: XPSMC16Z, XPSMC16ZC,
XPSMC16ZP, XPSMC16X, XPSMC32Z, XPSMC32ZC, XPSMC32ZP, and
XPSMC32X.

What’s in this Section?

This section contains the following topics:

Topic Page
Creating a Configuration 41
Configuring Communication 47
Setting the Safety Outputs 50
Connecting a Device to a Safety Output 52
Use of Control Outputs 53
Modifying the Properties 55
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Creating a Configuration

Introduction
To create a configuration, click File — New.

NOTE: The following examples are for 16 input controllers only. The procedure for
32 input controllers is the same, if it is not otherwise stated.

Response Time

For the XPSMC16Z, XPSMC16ZC, XPSMC16ZP, XPSMC32Z, XPSMC32ZC,
XPSMC32ZP the response time can be set to 20 ms or to 30 ms.

A longer response time allows more complex configurations.

For controllers with 32 inputs the default response time is 30 ms.

For controllers with 16 inputs the default response time is 20 ms.

For the XPSMC16X and the XPSMC32X the response time is fixed to 20 ms.

Creating a Configuration
To create a configuration, proceed as follows.

Step | Action

1 | To create a new configuration, click File — New.

A configuration symbol appears in the Configuration window and a dialog which contains the Title and the
Author of this configuration opens.

The following figure shows the Configuration dialog:

Configuration @

Title: I [max. 16 char.)

Author: I

last modified: 30.01.2011 21:08:20

Comment:

0K | Cancel

NOTE: If this dialog does not open automatically, this option is not active in the Options — Editor... menu.
The dialog can be accessed anytime by using the context menu of the Configuration symbol (right-click the
symbol and select Properties).
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Step

Action

2

The title of the configuration will be part of the configuration saved in the controller.
The other content of the box is for information only.
Fill in the fields optionally and click OK.

Choose the controller type you want to configure from the library and drag the related symbol into the
Configuration window.
The properties dialog of the controller appears:

Controller C1 (XPSMC32 Z)

Name: |Cont|oller1 mZ

I Communication ] Options I

Type: |XPSMC322Z |

Fw Version: |2.33 LI

Response Time
all outputs " <=20ms & <=30ms
(Function Safety Mat <= 45 ms)

0K | Cancel I

NOTE: If this dialog does not open automatically, this option is not active in the Options — Editor... menu.
The dialog can be accessed anytime by using the context menu of the Configuration symbol (right-click the
symbol and select Properties).

NOTE: XPSMC*X controllers support a limited set of devices. Hence when selected a window appears to ask
if you want to hide the unsupported devices from the library. It is recommended to hide them.

The dialog allows you to specify the controller type, the communication settings and to select some controller
related options. A detailed description of the parameters is given in the following section Setting Up the
Controller.

Fill in the in the dialog and click OK.
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Step | Action

window.

fis xesmcisz
I]S XPSMC16 ZC - CANopen Extension
llis #PsMC162P - Profibus Extension

s xesmciex

fi, xpsmcazx
[} Monitoring Devices
@ EDM Devices
1':_:] Start Devices
Ej Enabling Devices
1':“] Miscellaneous Devices

[T State of Outputs

i, #PsMC322C - CANopen Extension
ﬂz KPSMC322ZP - Profibus Extension

DS & -~ QX & »a
Device Library Configuration
Ej Controller {“3\] Configuration

= 3, C1 XPSMC322) Controle”
ol
02
03
o4
o5
ob
R1
R2

R e e bebe e ba

5 | Symbols for the controller and the 8 available outputs are shown beside the dialog in the Configuration

You can start to drag devices from the library onto the outputs you want to use to build your configuration.

S XPSMCWIN

File Edit Mode Check Controller Options Help

An alternative way to initialize a new configuration is to start with step 3.

When you drag the desired controller symbol into the empty Configuration window
both the configuration and the controller with the associated outputs appear as the
accordant dialogs do.

33003281 01/2012

43




Device Library

Setting Up the Controller

The Controller dialog allows the following settings:

Option Description
Name A specific name can be assigned to the controller.
Type tab In the Type tab you can change the type of controller, select the firmware version of your specific

model and set the desired response time.

Output Selection @

This function has two outputs: one for the opening
and one for the closing of the press.

The selected output o1 shall be used for:

(" Enable CLOSING
ol: .

1z

Please select the other output:

Enable CLOSING: = @Ig

0K | Cancel |

Both the type of controller and the version of the firmware shall match the data on the type label
of the specific device you want to configure. Some features may not be available for all versions.
The Response Time can be set either to 20 ms or 30 ms. A longer response time allows the
controller to process more complex configurations, i.e. more devices may be used.

The current relative load of the controller is shown in the status bar of the application window. A
load of 100 % means no cycle time is left to process additional devices.

Due to the way of processing the response time of Safety Mat devices is generally longer than
for other devices. Depending on the setting it is 30 ms or 45 ms.
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Option

Description

Communication
tab

In the Communication tab the field bus settings of the controller are shown. Each controller is
equipped with a Modbus. As an option there may be CANopen or Profibus communication

available.

Controller C1 (XPSMC32 Z) 3]

Name: |Contloller1

Type
Modbus
[not used]

CANopen
[not used]

ptions I

2

change...

change...

o]

Cancel |

There is a change... button for each bus available. Click this button to open a dialog to change
the bus parameters. A detailed description of those dialogs can be found in the following chapter
Configuring Communication (see page 47).
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Option Description
Options tab Depending on the version of the controller there may be an Options tab (version 2.40 and later).
Here you can define an input for an External Reset and an output for External Error Signaling.
Name: |Contloller1 ﬂgz
Type [ Communication
Extemal Reset
[~ Enable External Reset
Reset [nput: -
Extemal Error Signaling
[~ Enable Extemnal Error Signaling
Error Signaling Qutput: -
0K | Cancel I
The External Reset input can be one of the inputs i01..i16 or i01..i32.
With an external contact connected to this input the External Error status of the controller
can be reset remotely. The contact behaves in the same way as the reset button at the front of
the controller. Only exception is that if the contact is closed while power cycle the controller will
not be reset to default values. So the configuration will stay valid. Refer to the Hardware Manual
for more details.
You can use one of the 8 outputs of the controller for External Error Signaling. This output will
be active in case the controlleris in External Error state. So the error can be indicated by a
connected signaling device or to a PLC. The state of this output is the same as of the External
Error LED at the front of the controller.
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Configuring Communication

Modbus

You can access the Modbus dialog either by using the appropriate change... button
in the Communication tab of the controller properties dialog (right-click the
controller symbol and select Properties) or by using the menu Controller —
Controller Setup (Bus Configuration) - Modbus.

Modbus Parameters @

Address  Baud Rate Parity

connect (1-247)
b- | Controller 1: || |1920l] _v_J Ieven _:_I
- —
- I
- [—
- ——
= ——
= I
- ——

[ different Modbuses
Download ] I 0K | Cancel |

The Modbus Parameters dialog allows you for the up to 8 controllers in a
configuration to select whether a controller is connected to the bus, to define the bus
Address of the controller and Baud Rate and Parity of the bus.

If you want to use different Modbuses check the appropriate check box. In this case
you can define different baud rates and parity settings for each controller.

Pressing the Download button starts the transfer of the communication parameters
(but not the configuration) to the connected controller.

The download has to be done for each controller separately.

The communication parameters are also transferred when the configuration is
downloaded to a controller.
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CANopen

Given your controller is equipped with the CANopen option you can access the
CANopen dialog either by using the appropriate change... button in the
Communication tab of the controller properties dialog (right-click the controller
symbol and select Properties) or by using the menu Controller — Controller
Setup (Bus Configuration) — CANopen.

CANopen Parameters
Address
connect (1-127)
p- | Controller 1: [—
= [
r [
o [
r [
)= [
= [
I~ [— Baud Rate: m
[~ CAN extended
Download ¥ I 0K | Cancel |

The CANopen Parameters dialog allows you for the up to 8 controllers in a
configuration to select whether a controller is connected to the bus, to define the bus
Address of the controller and the Baud Rate of the bus.

For controllers with a firmware version of 2.40 and later you can also decide which
set of PDOs to be used.

Pressing the Download button starts the transfer of the communication parameters
(but not the configuration) to the connected controller.

The download has to be done for each controller separately.

The communication parameters are also transferred when the configuration is
downloaded to a controller.
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Profibus

Given your controller is equipped with the Profibus option you can access the
Profibus dialog either by using the appropriate change... button in the
Communication tab of the controller properties dialog (right-click the controller
symbol and select Properties) or by using the menu Controller — Controller
Setup (Bus Configuration) — Profibus.

Profibus Parameters @

Address
connect (11125)

p- | Controller 1: [I—
r [
r I
r I
I I
I~ [
& I
r T

Download =] | 0K | Cancel |

The Profibus Parameters dialog allows you for the up to 8 controllers in a
configuration to select whether a controller is connected to the bus and to define the
bus Address of the controller.

Pressing the Download button starts the transfer of the communication parameters
(but not the configuration) to the connected controller.

The download has to be done for each controller separately.

The communication parameters are also transferred when the configuration is
downloaded to a controller.
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Setting the Safety Outputs

Introduction

Procedure

The following information shows you how to set up the safety outputs.

Set up the safety outputs as follows:

Step

Action

1

Click the right mouse button, and select Properties.
The following dialog box appears:

Output o1 %]

MName ,— @

: Stop Category 0
@ Stop Category 1

Delay Time: |25 3

01..300 g

[v Interruption of Celay Time

Delay OF Input |i01 | w
Cantrol Output: |c01 | ™

w| 7] OK Cancel |

| [Configuraton
i3 Configuration: Robat 17
1 @he C1 pPSMCIEZP): "Controller 1°

ol

577{02

Outputwith delay time

Output without delay time

Set the properties of the output.

Confirm your settings by clicking OK.
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Dialog Settings

The parameter setting window provides the following setting possibilities:

Option Description

Name A specific Name can be assigned to the output.

Stop Category 0/1 A choice can be made between Stop Category 0 (stop
immediately) and Stop Category 1 (stop delayed).

Delay Time Delay Time is defined between 0.1 s and 300 s for the

Response Time of 20 ms and between 0.15 s and 300 s for
the Response Time of 30 ms for Stop Category 1

Interruption of Delays Time

An input can be defined for an interruption of the delay. If the
connection between the assigned control output and the
safety input is opened, the safety output is immediately
deactivated.

Icon for Block Diagram

A window opens in which the block diagram of the
concerned component is represented.

Icon for Help (?)

The instruction sheet will be opened at the corresponding
chapter of the component from which help is required.

The last two functions are available for the devices where the block diagram and

help icons appear.
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Connecting a Device to a Safety Output

Procedure
To assign a device to the desired safety outputs proceed as follows:

Step Action
1 Open one of the device folders.
2 Click the symbol of the device you wish to connect, and drag it to the appropriate

safety output symbol in the Configuration window.
Result: When the mouse button is released, the device is connected to the
safety output, as represented in a tree structure.

NOTE: When several devices are attached to a safety output they are treated like
being connected by a logical AND. Start devices are an exception. They are
assumed to be connected by an OR.

NOTE: This procedure is the same for the functions and devices of the XPSMC.
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Use of Control Outputs

Introduction

The safety controller XPSMC provides 8 control output to drive the safety inputs.
Each of those control outputs delivers a different pulse signal.

By this the controller is able to tell if the right signal is applied to a specific input.
Hence a short-circuit between those inputs can be detected.

If an input receives an unexpected signal, then the related output will be switched
off.

For inputs connected to the same control outputs no short-circuit can be detected.
Carefully analyze which control outputs can be used for which inputs in your
application without compromising the safety integrity.

A WARNING

LOSS OF SHORT-CIRCUIT DETECTION

Ensure that the required safety level of the application is not compromised by using
the same control output for different devices.

Carefully analyze and understand how the circuits which are sharing control
outputs interact in your application. Short-circuits between inputs driven by the
same control outputs are not detected. You have to ensure that no hazardous
situation can occur.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

For some of the devices of the safety controller XPSMC the use of control outputs
is optional.

You can connect the appropriate inputs alternatively to an external supply
(nominally +24 VDC).

For inputs connected to an external supply instead of a control output there is no
short-circuit detection.

External means, such as separate cabling or shielding, may be necessary to ensure
the required safety level.
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A WARNING

LOSS OF SHORT-CIRCUIT DETECTION

Ensure that the required safety level of the application is not compromised by
connecting inputs to external supply.

Short-circuits between inputs connected to external supply are not detected.

Carefully analyze and understand how loss of short-circuit detection affects your
application.

Check if alternative means are needed to ensure the required safety level. You
have to ensure that no hazardous situation can occur.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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Modifying the Properties

Introduction

Procedure

By dropping a component onto an output, the properties window of this component
will be automatically opened. This function can be activated or deactivated in the
menu Options — Editor....

For modifications of the properties proceed as follows:

Step Action
1 Right-click at a device and select Properties... in the shortcut menu.
Result: In this window, the adjustable parameters of this function can be
modified.
2 Indicate the parameters of the device, the control outputs and the safety inputs

by which the physical device is connected to the XPSMC.

Note: The same control output can be used once only per device. If a control
output c1...c8 is already in use by an other device, a * follows the name, for
example c2*.

You must ensure that no hazardous situation can occur when this control output
is used more then once, as a hazardous short-circuit, for example, is no longer
detected.

Note: If a safety input is already used, it no longer appear in the list of safety
inputs currently available. A multiple use of safety inputs is not intended (except
for the selector switch device).

Note: Control output used in safety mats cannot be used elsewhere in the
configuration.

3 Confirm the defined parameters with OK.

A WARNING

LOSS OF SHORT-CIRCUIT DETECTION

Ensure that the required safety level of the application is not compromised by using
the same control output for different devices.

Carefully analyze and understand how the circuits which are sharing control
outputs interact in your application. Short-circuits between inputs driven by the
same control outputs are not detected. You have to ensure that no hazardous
situation can occur.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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5.2

Monitoring Devices

Overview

This section contains the description of the folder Monitoring Devices.

What’s in this Section?

This section contains the following topics:

Topic Page

Emergency Stop 57
Safety Guards 58
Light Curtains (Electro Sensitive Protective Equipment (ESPE)) of Category 4 60
without Muting

Light Curtain with Muting 62
Magnetic Switch 67
Two-Hand Control Type IA/IIIC 69
Safety Mat 71
Zero Speed Detection 72
Injection Molding Machine 78
Hydraulic Press Valve Monitoring 79
Hydraulic Press 2 81
Eccentric Press 84
Eccentric Press 2 87
Shaft/Chain Break Monitoring 94
Seat Valve Monitoring 95
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Emergency Stop

Introduction

The Emergency Stop folder contains the two device symbols for the one channel
and two channel emergency stop.

Dialog Box Settings
You can make the following settings in the Emergency Stop dialog box:

Emergency Stop @

Name: IEmergency Stop 2.@
=

Function

" one channel switch

Inputs

Ch.1: v| & Control Output: v
Ch.2: v| & Control Output: v

Inputs are

(¢ driven by Control Outputs
¢ supplied extemally (Reduced Safety!)

@ ﬂ 0K | Cancel |

The table describes the setting possibilities:

Option Description

Name A specific Name can be assigned to this device.

Function You can choose between a one channel switch and a two channel
switch.

Inputs The inputs to connect the emergency stop button to must be indicated

here. You also need to choose the control outputs or alternatively
external supply (nominally +24 VDC) to drive the inputs.

NOTE: If the inputs are supplied externally, no short-circuit detection is
available. You may need to ensure the required safety level by other
means. For further information refer to chapter Use of Control Outputs
(see page 53).
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Safety Guards

Introduction

NOTE: One of the 3 starting devices: automatic starting, non monitored starting or
monitored starting must be assigned to each safety guard device. The
corresponding safety output cannot be activated without this assignment.

The Safety Guards folder contains 3 device symbols: protection guard with 1-
channel, protection guard with 2-channels and protection guard with lock (3

channels).

Dialog Box Settings

The Safety Guard dialog box allows you to make the following settings:

Safety Guard
Name: ISafely Guard @
Function Inputs
~Tono channelXw7o lock Ch.1: v| &  Control Output: v
(" two channels, w/o lock Ch.2: v| &  Control Output: v
ki Lock: v| €&  Control Qutput: v
Options
[~ Start Interlock
Inputs are
[~ Sync Time Monitoring Ch.1 - Ch.2: |
(¢ driven by Control Outputs
Sync Time: S " supplied extemally (Reduced Safety!)
(05..25%)
i?l ﬂ oK | Cancel
The table describes the Parameters:
Option Description
Name A specific Name can be assigned to the device.
Function A choice can be made between a protection guard with 1 limit switch one
channel, w/o lock, 2 limit switches two channel, w/o lock or 2 limit
switches with lock two channel, with lock.
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Option

Description

Safety Guard with
1 channel, w/o
lock

In the Options field, you can define whether a Start Interlock is to be
carried out. During the Start Interlock, the protection guard must be
opened once and then closed again before the machine can start, to
verify if the connected contact is operative.

In the Inputs group box, the input to connect ch.1 to must be indicated.
You also need to choose the control output or alternatively external
supply (nominally +24 VDC) to drive the input.

NOTE: If the input is supplied externally, no short-circuit detection is
available. You may need to ensure the required safety level by other
means. For further information refer to chapter Use of Control Outputs
(see page 53).

Safety Guard with
2 Channel, w/o
Lock

In the Options field, you can define whether a start interlock is to be
carried out. During the start interlock, the protection guard must be
opened once and then closed again before the machine can start, to
verify that the connected contacts are operative. A synchronization time,
during which contacts ch.1 and ch.2 must operate, can be defined. If this
time is exceeded, the assigned safety output will not be activated. For the
response time of 20 ms, the range is 0.5...2.5 s; for the response time of
30 ms, the range is 0.45...2.4 s (synchronization time).

In the Inputs group box, the inputs to connect ch.1 and ch.2 to must be
indicated. You also need to choose the control outputs or alternatively
external supply (nominally +24 VDC) to drive the inputs.

NOTE: If the inputs are supplied externally, no short-circuit detection is
available. You may need to ensure the required safety level by other
means. For further information refer to chapter Use of Control Outputs
(see page 53).

Safety Guard with
2 Channels, with
Lock

In the Options field, you can define whether a start interlock is to be
carried out. During the start interlock, the protection guard must be
opened once and then closed again before the machine can start, to
verify if the connected contacts ch.1, ch.2 and lock are operative. A
synchronization time, during which contacts ch.1 and ch.2 must operate,
can be defined. If this time is exceeded, the assigned safety output will
not be activated. For the response time of 20 ms, the range is 0.5...2.5 s;
for the response time of 30 ms, the range is 0.45...2.4 s (synchronization
time).

The inputs used must be indicated in the Inputs group box. You also
need to choose the control outputs or alternatively external supply
(nominally +24 VDC) to drive the inputs.

NOTE: If the inputs are supplied externally, no short-circuit detection is
available. You may need to ensure the required safety level by other
means. For further information refer to chapter Use of Control Outputs
(see page 53).
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Light Curtains (Electro Sensitive Protective Equipment (ESPE)) of Category 4

without Muting

Introduction

The Light Curtains folder contains two device symbols:

Light curtain (ESPE = Electro Sensitive Protective Equipment) with Transistor
Outputs and with Relay Outputs with and without muting.

NOTE: One of the three starting devices: automatic start, non-monitored start or
monitored start must be assigned to each light curtain device. The corresponding
safety output cannot be activated without this assignment.

For the light curtain with transistor outputs, the light curtain checks its safety outputs
itself (OSSD = Output Safety Switching Device) by a short interruption. The light
curtain safety outputs must be connected to different XPSMC safety inputs.

This output test is not, however, possible for the output and is thus performed by the
XPSMC. To provide short-circuit monitoring, the light curtain safety outputs must be
connected to different XPSMC safety inputs and control outputs.

For the light curtain safety outputs the following synchronization time range is
available:

Response Time Synchronization Time
20 ms 0.5..5.0s
30 ms 0.45..4.95s

If the time difference between the tripping of the two safety outputs (OSSD) is
outside this range, the safety output affected will not be activated.
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Dialog Box Settings

The parameter setting window provides the following setting possibilities:

Light Curtain

Name: ILighl Curtain

Function

Options
[~ Start Interlock

Sync Time

Inputs

0SSD 1: vl €
0SSD 2 vl €

" Transistor Output

Sync Time 0SSD 1-0SSD 2: |05 s

i?l il 0K | Cancel |

(05..5.05)

Control Output: v
Control Output: v

The table describes the following setting possibilities:

Option

Description

Name

A specific Name can be assigned to the device.

Function

A choice can be made between the light curtain with a Transistor
Output and Relay Output.

Options

You can define whether a Start Interlock is to be carried out. During the
start interlock, the light curtain protection field must be interrupted once
and validated again, before activating the XPSMC safety outputs. A
synchronization time during which contacts ch.1 and ch.2 must close
can also be entered. If this time period is exceeded, the assigned safety
outputs are not activated. The response time period of 20 ms can be
defined in the range between 0.5 s and 5.0 s, and a response time of
30 ms - in the range of 0.45...4.95 s (for the synchronization time).

Inputs

The safety inputs to which the light curtain safety outputs (OSSD 1 and
OSSD 2) are connected need to be selected here. In case of light
curtains with relay outputs, you also need to define the Control
Outputs.

NOTE: In order to drive the relay outputs by an external supply (not by
control outputs), please use the Transistor Output option. You may
need to apply external safety means to compensate for the loss of short-
circuit detection. For further information refer to chapter Use of Control
Outputs (see page 53).
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Light Curtain with Muting

Introduction

The Light Curtain with Muting folder contains two device symbols:

Light curtain (ESPE = Electro Sensitive Protective Equipment) with transistor
outputs or relay outputs, and with muting function.

The muting function can be used to bypass the protection field of a light curtain
(ESPE) in order, for example, to bring a part to be worked into and/or leave the
hazardous area.

Show a muting example:

The muting function is controlled by four additional sensors belonging to two groups
(A and B), and can only be activated when the safety outputs have already been
activated (the protection field is then free). If not, the activation of the muting function
produces an error message and the safety outputs remain deactivated. Muting
operates according to a suitable order of the muting sensors in both directions of
transport, and thus inside and outside the hazardous area again.

The muting sensors of groups A and B must be activated during a variable
synchronization time tgy, (0.5...3 s with the response time of 20 ms or 0.6...3 s with
a response time of 30 ms or to infinity), in order to trigger the muting function. A
muting time ty; can also be adjusted from 0.5...10 min or to infinity. During this time,
the conveyed goods can pass through the activated protection field, without the
XPSMC safety outputs switching off the machine. If this time is exceeded, an error
message appears and the safety outputs are deactivated.
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The override button is used to bypass the protection field manually. This is
necessary, for example, when the muting function is activated and when conveyed
goods have entered and stuck in the light curtain protection field (ESPE). Through
this option, the goods can be withdrawn from the machine, in spite of the light curtain
(ESPE). To prevent inappropriate use, the override function can only be activated
for up to 10 min.

A DANGER

IMPROPER ACCESS TO A PROTECTED AREA

Ensure opening sizes are as small as possible and comply with EN60294.
Ensure photo-sensors are clean and free from obstructions.

Failure to follow these instructions will result in death or serious injury.

A WARNING

DETECTOR INTERFERENCE HAZARD WITH THRU-BEAM SENSORS

Reciprocal mount transmitters and receivers.

Mount adjacent receivers at distance greater than minimum separation distance.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

To create the muting signal, sensors with output, or mechanical limit switches are
suitable for differentiating between individuals and goods. At the same time, all easy
defeating must be prevented (stickers or photoelectric sensors for example).

On entering the hazardous area, light signal is recommended to announce the
muting status for muting operation; this signal must be connected between terminal
H1 and the XPSMC supply voltage (terminal A1). If an error occurs at the level of
this light signal (short-circuit, interruption), the muting function is immediately de-
activated and an error message appears. The safety outputs are then deactivated.

Sources of white light with an illumination surface of 1 ¢cm? and a brightness of at
least 200 Im/m are used as a light signal. The current of this light source could vary
from 20...350 mA.
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The light signal comes on when the muting signals are generated correctly and
announces the bypassing of the light curtain protection function (ESPE):
e A new cycle is only initiated with the starting control when no muting signal is

required and when the protection field is free.

e During the time a muting signal is produced correctly, no one must be allowed to

enter the hazardous area.

e A guide less means of transport must create the muting signal before it enters the
protection field, and may only leave this field when it no longer interrupts the light

curtains beams of the protection field.

The muting function meets the requirements of PL e, category 4 according to
EN ISO / 1SO 13849-1. For correct monitoring of the muting lamp, a minimum

duration of 500 ms for muting is necessary.

Photoelectric muting sensors must operate in dark switching mode, in order to

produce the output signal when a light ray is interrupted.

Dialog Box Settings

The parameter setting window provides the following setting possibilities:

Light Curtain with Muting 3]

Name: ILighl Curtains |ME!’
Function
(" Transistor Output

o

Options
[~ Start Interlock
Sync Time 0SSD 1-0SSD 2 0,45 3

(0.45..2.405)

Inputs

0SSD 1: MES Control Output: v
0SSD 2: M ES Control Output: v

Muting ...
EI ﬂ oK | Cancel |
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The table describes the following setting possibilities:

Option Description

Name A specific name can be assigned to this device.

Function A choice can be made between the light curtain with a transistor or relay
output. The device symbol is adapted to the choice made.

Options You can define whether a start interlock is to be carried out. During the
start interlock, the light curtain protection field must be interrupted once
and validated again before activating the XPSMC safety outputs.

Inputs The safety inputs to which the light curtain safety outputs (OSSD 1 and

OSSD 2) are connected need to be selected here. In case of light
curtains with relay outputs, you also need to define the Control
Outputs.

NOTE: In order to drive the relay outputs by an external supply (not by
control outputs), please use the Transistor Output option. You may
need to apply external safety means to compensate for the loss of short-
circuit detection. For further information refer to chapter Use of Control
Outputs (see page 53).

Press the Muting button you get the following Muting Parameters window.

The Muting Parameters window offers the following options:

Muting Parameters [X]
- Options ¢ Inputs
[~ Muting Time Monitoring Al hd Control Output hd

05 10 min) a2l v

Muting Time. min B1 hd % Control Output v

Overmride Time: |10 min B2 v
05 .. 10 min)

Override:

[ 8yne Time Monitoring A1-B1/A2-B2: ¥ < Ganrol OUtpUt v
Sync Time 5

05..30s) ﬂ ﬂ OK Cancel ‘
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The following table describes the parameters of the dialog box:

Option

Description

Options

Muting Time Monitoring:

The optional Muting Time indicates the maximum time the muting
function is allowed to operate. Exceeding this time with the muting
function still activated causes an error message. The Muting Time
have the range of 0.5...10 min.

Override Time: The Override Time indicates the maximum time
during which the relieve time function can be activated. The default
value set is 10 min. The Override Time has the range of 0.5...10 min.
Synchronization Time Monitoring:

The optional Sync Time is the time during which the muting sensors of
groups A and B must be activated before muting is started. If this time
is exceeded, the muting function is not activated. For a response time
of 20 ms, the range is 0.5...2.5 s, and for a response time of 30 ms, the
range is 0.45...2.4 s for the Sync Time.

Inputs

The override input, the 2 groups A and B of muting sensors and the
control outputs to which the XPSMC are connected to the light curtain,
must be indicated in the Inputs group box.

The 2 groups A and B of muting sensors must be necessarily
connected to different control outputs.
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Magnetic Switch

Introduction
The Monitoring Devices folder contains the Magnetic Switch control device symbol.

The Magnetic Switch consists of an opening contact and a closing contact, which
must be actuated within the Synchronization Time, otherwise the Safety Outputs
affected are not activated.

Dialog Box Settings
The parameter setting window offers the following settings:

Magnetic Switch a

Name: IMagne!ic Switch _g_

Sync Time
Sync Time: [05— s
(05..255%)
Inputs

NC: v |NC& Control Output: ¥
NO: v|NO&  Control Output: %

Inputs are
& driven by Control Outputs

" supplied externally (Reduced Safety!)

i?, ll oK | Cancel
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The table describes the following setting possibilities:

Option Description

Name A specific Name can be assigned to this device.

Options You can define whether a Start Interlock is to be carried out. During the
Start Interlock, the magnetic switch must be actuated once before the
machine is started and then de-activated again to check if the connected
contacts are also operating. For the response time of 20 ms, the range
is 0.5...2.5 ms, and for the response time of 30 ms, the range is
0.45...2.4 s for the Synchronization Time.

Inputs The inputs used must be indicated here.

You also need to choose the control outputs or alternatively external
supply (nominally +24 VDC) to drive the inputs.

NOTE: If the inputs are supplied externally, no short-circuit detection is
available. You may need to ensure the required safety level by other
means. For further information refer to chapter Use of Control Outputs
(see page 53).

NOTE: If you connect the magnetic switches in series, the maximum Category you
can achieve is Category 3.

You can connect in series a maximum of
e 3 magnetic switches with LED
e 6 magnetic switches without LED
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Two-Hand Control Type HIIA/IIIC

Introduction

The Monitoring Devices folder contains the Two-Hand Controls folder. In this folder
you can find the device symbols for a Two-Hand Control Type IlIA and a Two-Hand
Control Type HlIC according to EN 574.

The two buttons of a two-hand control have to have at least one normally open (NO)
and one normally closed (NC) contact.

These buttons must be actuated within the synchronization time frame of 0.5 s to
obtain switching of the safety output.

When this time is exceeded, the assigned safety output will not be activated.

After releasing at least one of the buttons the output becomes inactive and cannot
be activated again until both buttons were released.

For Two-Hand Controls of Type lllA it is sufficient to have one button with an NO
contact and another button with an NC contact. The error detection possibilities are
limited.

For Two-Hand Controls of Type llIC each buttons has to have a NO and a NC
contact. Hence more diagnostic is possible.

NOTE: Two-Hand Controls of Type IlIC provide a higher level of safety than Type
llIA controls.
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Dialog Box Settings

The Two-Hand Control provides the following settings:

Type llIA

Type llIC

Two Hand Control

Name: ITwo Hand Control

Function
« Type lllA
" Type llIC

Inputs

Button1:]  ~|NO

Button2| | ch
[ =]no
[~ ch

Inputs are

(" driven by Control Outputs

Two Hand Control

m Name: |Two Hand Control @ﬁ‘j

Function

" Type lIA

Inputs

[~ Button:]  ~v|NO&  ContolOutput|  ~|
Button1:|  +| ch
[~ Buton2| ~|NO&  Control Output| |
Buton2:|  ~| NC((]

Inputs are

¢ driven by Control Outputs

o7 [

& + isupplied externally (Reduced S afetyl} " supplied extemnally (Reduced Safety!)

Cancel | i‘), i, OK Cancel

Option

Description

Name

A specific name can be assigned to the device.

Function

You can select Type IlIA or Type llIC.

Inputs

The control outputs and the safety inputs to which the two-hand control
buttons are connected must be indicated in the Inputs field.

For Type llIA controls 2 inputs are to be used.

For Type IIIC controls 4 inputs are to be used.

The use of control outputs is optional. Alternatively the contacts can be
driven by the external supply (nominally +24 VDC).

NOTE: If the control outputs are not used, external means may need to
be applied to ensure the required safety level. For further information
refer to chapter Use of Control Outputs (see page 53).
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Safety Mat

Introduction

NOTE: 1 of the 3 starting devices: automatic starting, non monitored starting or
monitored starting must be assigned to each switching mat function. The
corresponding safety output cannot be activated without this assignment.

The Monitoring Devices folder contains the Safety Mat function symbol.

The switching mat consists of two pairs of metal leads that are short-circuited when
the mat is walked on. The XPSMC safety outputs are then immediately deactivated.
To be able to detect this short-circuit, the four connection leads must be connected
to different safety inputs and control outputs.

Types: see Technical Specifications, Hardware Manual.
NOTE: The control outputs used for this device cannot be used for any other device!

A WARNING

LOSS OF SAFETY INPUT-CROSS CONNECTION DETECTION

In Safety Mat applications, ensure that all four connection leads are connected to
different safety inputs and control outputs.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.

Dialog Box Settings

The parameter setting window provides the following setting possibilities:

Safety Mat (x]
MName: X

Inputs

Input 1 v <=  Gonfrol Output L4
Input 2 ¥ < Confrol Output: v

ﬂ ﬂ Cancel | OK

The table describes the following setting possibilities:

Option Description

Name A specific name can be assigned to this device.

Inputs The control outputs and the safety inputs to which the safety switching
mat is connected must be indicated in the Inputs group box.
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Zero Speed Detection

Introduction

The Monitoring Devices folder contains the symbol Zero Speed Detection device
symbol.

This device detects the zero speed of a motor or a shaft. To enter the motor
rotational speed, an encoder wheel and two PNP sensors are required as indicated
in figure Functional Diagram, page 201. These sensors can only be connected to
XPSMC safety inputs i1 and i2. If these inputs are already used, the application
generates a warning message.

Points to be Complied

The following points should be complied with for this device:

e The sensors must be arranged so that only 1 sensor is activated at any given time
(= HIGH-Signal).

e If both sensors are in the LOW state, a cable break error message is indicated
and the corresponding outputs are deactivated.

e [f both sensors are in the HIGH state after power on of the XPSMC, a notification
is send via Modbus and the corresponding outputs are deactivated. After a zero
speed detection and a subsequent motion the notification is reset.

e If zero speed is already detected and both sensors are in HIGH state, a
notification is send via Modbus and the corresponding outputs are activated.

e If only 1 sensor produces a dynamic signal after a zero speed, an error message
appears after 30 s and the corresponding outputs are deactivated.

o [f, after the XPSMC has started, both sensors are in the LOW state, an error
message appears.

NOTE: You can only use one Zero Speed Detection per XPSMC, because there are
only two counter inputs (i1 and i2) per controller. For the same reason you cannot
use the Zero Speed Detection device simultaneously with the Shaft/Chain Break
Monitoring device on the same XPSMC safety controller.

NOTE: The output will be activated if the sensors detect no motion.

Sensor States and Behavior

Switch-on Sequence

State of Sensor 1 0 0(" 1
State of Sensor 2 0 1% 1
Behavior Error Message Zero Speed Notification (**)
Output 0 1 0
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Calculation

Operation

State of Sensor 1 0 0(") 1

State of Sensor 2 0 109 1
Behavior Error Message Zero Speed Notification
Output 0 1 1

* If the state of the sensors is inverse (0/1, 1/0), the behavior is identical.

** |f the firmware version is earlier than 2.34 an error message (short circuit
between inputs) appears instead of a notification. This error message must be
acknowledged with the reset button.

Note: When XPSMCeeZee with a firmware version earlier than 2.34 starts its
function with both sensor inputs at HIGH, then the Short circuit between inputs
stays ON.

Error Message External error messages must be acknowledged with the reset
button.

Notification A notification, sent via Modbus, does not need to be acknowledged. As
soon as the sensor states change, it will be acknowledged automatically.

Both sensors give a frequency depending on the numbers of cogs and the revolution
per minute:

AHz] = %xz

or

_ flHz] % 60]
z

nlrpm]

where

f = Pulse frequency of the sensors in Hertz

n = Rotational speed of the encoder wheel in revolutions per minute
z = Encoder wheel number of cogs

A WARNING

IMPROPER OPERATON

Do not use the XPSMC in applications where the pulse frequency requirement for
detection of cogs on a rotary machine exceeds 450 Hz.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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Examples

Example 1: Machine with 3000 rpm and an encoder wheel with 26 cogs:

Fnax = %x 26= 1300Hz

1300 Hz is not authorized, because it is greater than 450 Hz.
Example 2: The same machine (3000 rpm) and an encoder wheel with 8 cogs:

3000
Jnax = g 8= 1008z

400 Hz is authorized, because it is smaller than 450 Hz.

Switching Frequency

The frequency limit, below which the zero speed is detected and the safety outputs
activated, can be adjusted by the user within a range of 0.05...20 Hz.

Example: A 8-cog encoder wheel is located above a shaft. A zero speed is detected
when the speed is less than 10 rpm.

10[rpm]
fSwwchmgfrequemy = TXS = 1,334z

A switching frequency of 1.33 Hz must be indicated to detect a zero speed.

NOTE: A frequency calculator is included in the properties determination menu.
Enter the number of cogs and the zero speed limit in rpm, and the frequency limit to
be set is calculated automatically.

The switching from Motor Operation to Zero Speed (= activation of safety outputs)
only occurs when

1. 1 safety input contains a HIGH signal and

2. the other input contains a LOW signal and

3. the frequency on the two inputs is lower than the value entered.
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Dialog Box Settings

The parameter setting window provides the following setting possibilities:

Zero Speed Detection [
Namme! [Zero Speed Detecion &:
Zero Speed Frequency Hz

005 .. 20 Hz)

Frequency Calculator: @

¢ Inputs (fized)

Sensor 1:[01 |7 Sensor 2: |02 ¥

ﬂ ﬂ OK Cancel ‘

The table describes the following setting possibilities:

Option Description

Name A specific name can be assigned to this device.

Zero Speed The frequency limit, below which the zero speed must be detected and
Frequency the safety outputs activated, must be indicated in this field, as indicated

above. For the response time of 20 ms, the range is 0.05...20 Hz, and for
the response time of 30 ms, the range is 0.05...16.7 Hz for the Zero
Speed Frequency.

Frequency A dialogue field opens when you click here.
Calculator
Inputs (Fixed) i1 and i2

The parameter setting window provides the following setting possibilities:

Frequency Calculator [X]

Rotational Speed Limit (il rpm

Cogs on Encoder Wheel: [6 j‘

Frequency Limit lo10 He

With this sefiing the actual limit is
1.00rpm

Cancel ‘ Apply
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The table describes the following setting possibilities:

Option Description

Rotational Speed | The desired rotational speed limit (in rpm) to detect a zero speed.

Limit

Cogs on Encoder | The number of cogs.

Wheel

Frequency Limit | The frequency limit to be set is calculated automatically; it can be

adjusted using the Apply button in the Properties menu.

Safety inputs i1 and i2 are already automatically indicated in the Inputs field. This
device cannot operate with other inputs. If inputs i1 and/or i2 are already used, the

following window appears to resolve the conflict:

Input Selection (X

This function needs 1o use inputs 1 and 2 which are
already used elsewhere (See the vellow warning
mark(s])

You need lo rearrange your input selection to free
these inpuls

~ Do youwant to rearrange the inputs
< manually or
@ automatically

~ Automatic Made
sl
< shiftallinputs (incl unused) Y =
B e
> move up inpuls (use unused) ﬁg

@ replace only concemned inputs gii

Cancel | CK

76

33003281 01/2012




Device Library

The table describes the following setting possibilities:

Option

Description

Manually or

As a user, you assign other safety inputs manually to the function using
i1 and/or i2. When OK is clicked, the Properties window of the
concerned devices will be opened.

Automatically

The software automatically assigns other safety inputs to the function
using i1 and/or i2 according to 1 of 3 options:

1.

shift all inputs

The safety inputs are shifted as a block. Inputs that are not used and
are available may also be shifted.

For example, i1 becomes i3, i2 becomes i4 and i4 becomes i6.

. move up inputs

The safety inputs are shifted as a block. Inputs that are not used and
are available may also be shifted, and spaces thus filled.
For example, i1 becomes i3, i2 becomes i4 and i4 becomes i5.

. replace only concerned inputs

Only the inputs that are used (i1 and/or i2) are shifted to the next free
safety inputs. This is the default option.
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Injection Molding Machine

Introduction

NOTE: 1 of the 3 starting devices: automatic starting, non monitored starting or
monitored starting must be assigned to each injection molding machine device. The
corresponding safety output cannot be activated without this assignment.

The Specific Functions folder contains the Injection Molding Machine device symbol
for monitoring an injection molding machine with a protection guard, as indicated in

figure Wiring

Diagram, page 206.

The 3 limit switches Ch.1, Ch.2 and Valve must then be connected to various control
outputs and safety inputs, to provide short-circuit monitoring. The injection molding
machine is activated according to the switching states of limit switches Ch.1, Ch.2

and Valve, in

accordance with the function diagram in figure Functional Diagram,

page 204. A Start Interlock is, in this case, mandatory, i.e. the protection door must
be opened once and then closed again, to make starting possible.

Dialog Box Settings

The parameter setting window provides the following setting possibilities:

Injection Molding Machine

MNarme: | injection Molding Machine =

Sync Time s

05.259

- Inputs

Ch1 v <= Gonrol Cutput v
Ch2 ¥ <  Confrol Output v
Walve ¥ <  Conrol Culput v

o 1]

OK. Cancel |

The table describes the following setting possibilities:

Option

Description

Name

A specific name can be assigned to this device.

Sync Time

A synchronization time, during which contacts ch.1 and ch.2 must close,
must be entered in this field. If this time is exceeded, the assigned safety
outputs are not activated. For the response time of 20 ms, the range is
0.5...2.5 s, and for the response time of 30 ms, the range is 0.45...2.4 s
for the Synchronization Time.

Inputs

The safety inputs and control outputs used must be indicated in this field.
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Hydraulic Press Valve Monitoring

Introduction

The Specific Functions folder contains the Hydraulic Press Valve Monitoring device
symbol for monitoring a hydraulic press valve, as indicated in figure Wiring Diagram,
page 208.

Using this device, a hydraulic press with safety valves with three position switches
or with PNP sensors Valve C to Valve C+O can be connected to the XPSMC, as
shown in the figure Wiring Diagram, page 208. The press control delivers the press
opening and closing signals. Each time the leading edge of one of the two press
control signals, OPEN PRESS or CLOSE PRESS, goes positive, a configurable
internal time window is generated, during which the XPSMC waits for a response
from the appropriate valve position switch (Valve C and Valve C+O for press closing,
Valve O for press opening). If this time window is exceeded, the corresponding
safety outputs are deactivated.

If signals Valve C to Valve C+O appear in an order other than the one shown in
figure Functional Diagram, page 207, the affected safety outputs of this function are
then deactivated and an error message appears.

This function thus delivers the CLOSING AUTHORIZATION signal to a safety output,
if the CLOSE PRESS signal is active and if Valve C and Valve C+O are closed
correctly in the time window.

The OPENING AUTHORIZATION signal will also be activated on a safety output, if
the OPEN PRESS signal is active and if Valve O is closed correctly in the time
window.

When this device is selected, it is necessary to assign the OPENING
AUTHORIZATION function to a safety output and the CLOSING AUTHORIZATION
function to another safety output.

This is to be done by the window that appears:

Qutput Selection

This function has two outpus: one for the opening
and one for the clasing of tre press.

- The selected output of shall be used for

® Enable CLOSING @j‘

6" Enable OPENING

- Please select the other output

Enable OPENING v 2

oK Cancel |
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Dialog Box Settings

The parameter setting window provides the following setting possibilities:

Hydraulic Press [X]
Narne |Hydrau\|c Press ‘Walve Monitoring L@
~ Options
Sync Tme: [ s
011589
- Inputs
vave G| [w
Valve O [w
Vahe G<0'[ [
Close.l—F Contral Cutput ’—F
Open|  [v j
[~ Enable bypassing of valve monitoring by
Input [ [¥ < Gonirol Output ’_F

ﬂ ﬂ Ok Cancel ‘

The table describes the following setting possibilities:

Option

Description

Name

A specific name can be assigned to this device.

Options

A synchronization time, during which the respective contacts Valve
C/Valve C+0 and Valve O/Valve C+O must close, can be entered in this
field. If this time is exceeded, the corresponding safety outputs are
deactivated. For the response time of 20 ms, the range is 0.1...1.5 s, and
for the response time of 30 ms, the range is 0.15...1.5 s for the
Synchronization Time.

Inputs

The safety inputs and the control output used must be indicated here.
Switches Valve C to Valve C+O must be connected directly to the +24 V
supply voltage. The two contacts for OPEN PRESS and CLOSE PRESS
can operate with the same control output.

Optional, an input to bypass the monitoring of the valves can be chosen.
If the bypass is used, Valve C, Valve O and Valve C+O will not be
monitored and have no influence on the position of the press. The safety
outputs are dependant only on the situation of the OPEN and CLOSE
contacts.
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Hydraulic Press 2

Introduction

The Specific Functions folder contains the Hydraulic Press 2 device symbol for a
hydraulic press with valve monitoring and optional overtravel monitoring, as
indicated on the Wiring Diagram (see page 208).

This device provides an internal mode selector switch function for the operation
modes Inching, Single Stroke and Automatic of the hydraulic press.

The press safety valves and optionally a top dead center (OT) and a bottom dead
center (UT) contact are monitored according to the selected mode.

Optionally the overtravel of the press can be verified at start up.

The use of the Open and Close signals is mandatory when Automatic mode is
selected. The use of the Open command is also necessary when mode Inching is
selected.

The Hydraulic Press 2 device can be attached to outputs only.

When you drop the Hydraulic Press 2 device onto an output, the window shown
below appears.

Here you need to select if the output shall enable either the OPENING or the
CLOSING movement of the press and which output to be used for the opposite
movement. (There are always 2 outputs needed for a Hydraulic Press device).

Output Selection @

This function has two outputs: one for the opening
and one for the closing of the press.

The selected output o1 shall be used for:

F
Enable CLOSING fl[il

Please select the other output:

Enable CLOSING: = @Iﬂ

0K | Cancel l
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Dialog Box Settings

Once the outputs are selected the Hydraulic Press 2 dialog appears as shown in

the figure below.
2.

Hydraulic Press 2

[{EN=RHydraulic Press 2
Inputs/Options

Valve C: vlfon ~|*
Valve 0: vlfon ~|*
Valve C+0: vlfoff ~|"

v om: <
I~ um v

|~ Use Dvertravel Monitoring

[ le— =
[ e— =

Sync Time: s
(015..1.505)
* contact position of
deactivated valve i
Mode Selector Switch

v | Control Output 0123
N

0-0ff
1 - Inching:

2 - Single Stroke:

|7 Use Open/Close Signals
Close:

Open:

| 2|

< j— v | Control Output
j'
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The Hydraulic

Press 2 dialog allows the following settings:

Option Description
Name A specific name can be assigned to the device.
Inputs/Options | Here you need to select the inputs to connect the press safety valves C

(closing), O (opening), C+0 (opening and closing) and to define a
synchronization time (Sync Time), in which these valves must be actuated.
For a response time of 20 ms, the range is 0.1...1.5 s; for a response time of
30 ms, the range is 0.15...1.5 s.

If the time is exceeded before the valves react as expected, then the
corresponding outputs are deactivated.

If you chose to use the TDC (OT) and BDC (UT) contacts, you need to select
the inputs to connect these contacts.

If Overtravel Monitoring is selected, inputs for the overtravel contact
(NWK) and the pressure contact of the hydraulic pump (Kx) must be defined.
Also the use of a Open and a Close signal can be declared. Those signals
may be generated be external contacts or by a PLC. If mode Automatic is
used then Open and Close signals are mandatory.

Depending on the selected mode and chosen options the use of some of the
inputs may become mandatory. Some inputs share common control outputs.
An additional option available for controllers with firmware version 2.40 and
later is to store the last error generated by the press.

If selected the press will stay in error state until the error is reset by activation
of the Reset input. This is true also in case of a power cycle. It is
recommended to connect a key switch to the Reset input.
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Option

Description

Mode Selector
Switch

The following operation modes are available:

o Mode Off
If no input of the mode selector switch is active the press is assumed to
be off. Both safety outputs are off and no movement is enabled.

® Mode Inching
In inching mode the position switches OT and UT as well as the switches
of the valves O, C and C+0O are not be monitored. The movement of the
press is controlled by the status of the safety means (e.g. two hand
control) attached to the press device only. To enable an upstroke the
Open input need to be active.

o Mode Single Stroke
If the safety means are valid and the result of the press monitoring is okay
the press performs one stroke. If TDC is reached, i.e. the stroke ends, the
movement stops even if all conditions are still valid. To start the next
cycle the safety means need to be deactivated and activated again, e.g.
a two hand control has to be released and pressed again.
If the safety means or monitoring result becomes invalid while
downstroke the stroke will be interrupted. On upstroke the safety means
are muted.

® Mode Automatic
The function of the automatic mode is equal to that of the single stroke
mode with the difference that the press movement did not stop after the
first cycle. The press keeps running until the safety means become
invalid or an error is detected.
The movement is controlled by the Open and Close signals.

For controllers with a firmware version of 2.40 or later there is an option to
prevent the need to re-operate all the devices attached at the press after the
operation mode was changed. The re-operation of only one device is
sufficient to start a new cycle then. This may be preferable if for example not
only a two hand control but also safety guards are attached to the press
which normally not need to be tested cyclically.
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Eccentric Press

Introduction

The Specific Functions folder contains the Eccentric Press symbol.

The eccentric press device is intended to monitor the safe operation of an eccentric
press including safe stopping at the top dead center (OTS), the overtravel and
optionally the press safety valve (PSV).

The press must be operated with a two-hand control device. A representation of the
two-hand control has to be attached to the Eccentric Press symbol in the
configuration tree.

The XPSMC safety outputs are activated as long as the start signal is active at the
beginning of the cycle and the position switches OTS, UN,PSV1, and PSV2 deliver
the correct signals throughout the cycle.

To enable short-circuit detection, the position switches must be connected to
different safety inputs and control outputs.

The function detailed operation differs according to the selected operating mode.

Position switches OTS and UN detect the press movement and in particular safety
stopping at the top of the dead center OTS.

The control cams are shown on the following functional diagram:
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Position switches PSV1 and PSV2 monitor the status of the press safety valve. For
the response time of 20 ms, the range is 0.1...1.5 s, and for the response time of
30 ms, the range is 0.15...1.5 s for the Synchronization Time. If this time is
exceeded before both valve contacts were operated, an error message appears,
and the corresponding safety outputs are deactivated.

Also if one of the other safety inputs delivers an incorrect signal, an error message
appears, and the corresponding safety outputs are deactivated.

To reset an overtravel error, a valve error, or an error at the UN or OTS position
switches, the Reset input must be actuated. These error states will not be cleared
by switching off the controller.

Dialog Box Settings

The Eccentric Press dialog provides the following setting possibilities:

Name: [Eccentric Press 2
~ Oplions
[V Vake Monitoring
Sync Time PSVI-PSV2 () [  (01..15%
- Inputs
o18:[ ¥ < Contol Quput [ [w | Mode Selector Swich
UN:[ ¥ <  Confrol Quiput [ [ ,B}a' fﬁ‘},
PSVI.[ ¥ «  Conbol Quiput [ [ o[ Tv
psva.[ [w Irching [ [*
Com‘m’oﬁf—ﬁ Control Ouput [ [w Single Strake:[ ¥
Reset.| [w Confinuous Autim. | [w
@ ﬂ Cancel | ’T‘
Setting Description
Name A specific Name can be assigned to the device.
Options The valve monitoring can be activated, and the Synchronization Time for the

contacts at the safety valves PSV1 and PSV2 can be adjusted. For the
response time of 20 ms, the range is 0.1...1.5 s, and for the response time of
30 ms, the range is 0.15...1.5 s
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Setting

Description

Inputs

Relation between inputs and control outputs need to be selected.

At the OTS input the top dead center (TDC) contact is to be connected.
At the UN input the bottom dead center (BDC) contact need to be
connected.

The PSV1 and PSV2 inputs are for the monitoring contacts of the 2 halves
of the press safety valve (PSV).

The Continuous Off input is used in Continuous and Continuous
Automatic mode, see below. The input is low active.

The Reset input is used to reset the error state of the press. It is
recommended to connect a key switch.

Mode
Selector
Switch

The following operation modes are available:

Mode Off

The press is deactivated and the related safety output is turned off.

Mode Inching

Position switches OTS and UN as well as the switches of the valves PSV1
and PSV2 will not be monitored. The movement of the press is controlled
by the status of the safety means (for example Two-Hand Control)
attached to the press device only.

Mode Single Stroke

The movement of the press starts when the two-hand control is activated,
and the press is in TDC. As long as the two-hand control signal stays valid
and there is no press error detected the cycle will be continued until TDC is
reached again. In TDC the movement will stop even if the two-hand is still
pressed. To restart the press the two-hand need to be released and pushed
again. While upstroke the status of the two-hand is not monitored (muted).
Mode Continuous

The behavior of monitoring correspond to that of the mode Single Stroke,
however the press does not stop after one cycle. The movement is
continued until the Two-Hand Control is released or the Continuous Off
input is switched off. Dynamic monitoring of the valve and the monitoring of
overtravel will only be performed one time in the continuous cycle.

Mode Continuous Automatic

The behavior of monitoring corresponds to that of the mode Single Stroke,
however the press does not stop after one cycle. The movement is
continued until the Continuous Off input is switched off even if the Two-
Hand Control was release before. The Two-Hand Control is required only
to start the movement of the press. Dynamic monitoring of the valve and
monitoring of overtravel will only be performed one time in the continuous
cycle.
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Eccentric Press 2

Introduction

The Specific Functions folder contains the Eccentric Press 2 device symbol.

The Eccentric Press 2 device is intended to monitor the safe operation of an
eccentric press including safe stopping at the top dead center (OTS), the overtravel
and optionally the press safety valve (PSV).

The Eccentric Press 2 device is more flexible than the device described in the
Eccentric Press chapter. Please also refer to the Wiring diagram (see page 218).

In the configuration tree the Eccentric Press 2 device symbol provides 2 logical
inputs to attach devices to. The dedication of those inputs is explained in the
following table.

Devices, as for example two-hand controls, light curtains (w/o muting) and safety
guards, can be attached to the inputs as start or safety means. Multiple assignments
are possible.

] { od
- @2 ‘Eccentric Press 2'
— ) [Start Means]
Lq}ﬁ ‘Two Hand Control’
— ) [Safety Means]
D ‘Safety Guard 1'
D ‘Safety Guard 2'
By applying a Selector Switch device to the press the devices used as start or safety
means may be changed while operation.

Input ’ Description

Firmware Versions < 2.40

Safety Means and Start | The start means (e.g. two-hand control) and the safety means
(for example safety guard) attached here have to be operated
cyclically.

There operation of the press can be started by any device
attached here.

Safety Means for The devices attached here are monitored in Continuous
Continuous Automatic Automatic mode only.

They do not need to be operated cyclically. To start the
automatic mode the devices at the start input have to be

activated.

Firmware Versions > 2.40

Start Means The devices attached here need to be operated cyclically.
Depending on mode they may become inactive once a cycle was
started.
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Input

Description

Safety Means

Devices attached here do not need to be operated cyclically.
If they are not valid the operation of the press cannot be stated
or has to be stopped (unless the safety means are muted).

Position switches OTS and UN detect the press movement and enable safe
stopping at the top dead center. For the functional diagram of the control cams
please refer to the Eccentric Press chapter (see page 84).

With the valve contacts PSV1 and PSV2 the status of the press safety valve can be

monitored optionally.

The range for the adjustable Synchronization Time is 0.1...1.5 s for a response
time of 20 ms and 0.15...1.5 s for a response time of 30 ms. If this time is exceeded
before both valve contacts were operated an error will be indicated. The
corresponding safety output becomes deactivated.

To reset this error, an overtravel error or an error detected at the UN or OTS position
switches, the reset input has to be actuated. The error state of the press will not be
cleared by resetting or switching off the controller.

The behavior of the output of the press depends on the operation mode selected. It
is described in the operation Mode Selector Switch section below.
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Dialog Box Settings

The Eccentric Press 2 dialog provides the following settings:

Eccentric Press 2

Inputs | Options |
Valve Monitoring

Inputs

Name: IEccenllic Press 2 @2

Sync Time PSV1-PSV2: N

0T1Ss: v | — v | Control Output
UN: Vi [——— v | Control Output

Shaft Monitoring
[~ Enable Shaft Monitoring

(01.1553)

Mode Selector Switch

| 12|

. used
Psv1:  ~vlfon v|"€|  v|Control Output 0- Off:
PSV 2: vl|lon ~|” 1 - Inching: v v
Conti |
= lnuozfsk v v | Control Output 2 - Single Stroke: v v
I continue the stroke until end of cycle on - Conti . v
‘Continuouse Off' command in 'Continuous Satonaions ad
Dinanic Automatic’ mode 4 - Continuous Automatic: v v
Cam: v| [~ Enable
Reset: v * contact position of deactivated do not force re-operation of safety means

valve after change of mode

OK I Cancel

Option

Description

Name

A specific name can be assigned to the device.

Valve Monitoring

The optional valve monitoring can be activated and the allowable
Synchronization Time for the safety valves contacts PSV1 and PSV2
can be adjusted. For the response time of 20 ms, the range is 0.1t01.5 s
and for the response time of 30 ms the range is 0.15t0 1.5 s.

Shaft Monitoring

The optional shaft monitoring can be activated and the allowable Dead
Time can be adjusted. The dead time is the time before the shaft
monitoring becomes active after start of the press movement.

For a response time of 20 ms, the range is 0.05...0.50 s and for a
response time of 30 ms the range is 0.06...0.48 s.

If you activate the shaft monitoring option a Shaft/Chain Break
Monitoring device will be attached to the press automatically. This device
needs to be configured separately.
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Option

Description

Inputs

The used inputs and the control output must be indicated.

At the OTS input the top dead center (TDC) contact is to be
connected.

At the UN input the bottom dead center (BDC) contact need to be
connected.

The PSV1 and PSV2 inputs are for the monitoring contacts of the 2
halves of the press safety valve (PSV).

The Continuous Off input is used in Continuous and Continuous
Automatic mode, see below. The input is low active.

The Reset input is used to reset the error state of the press. Itis
recommended to connect a key switch.

For the Mode Selector Switch the inputs to activate the different
modes need to be defined. One input only must be active at a time.
For controllers with firmware version 2.40 or later there is an input to
connect a Dynamic Cam signal. The use of this input is optional. The
Dynamic Cam option is described below.

The inputs that are not driven by a control output need to be
connected to the external supply (nominal +24 V).
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Option

Description

Mode Selector
Switch

The following operation modes are available:

o Mode Off
If no mode selection input is activated Off mode is supposed. The
press is deactivated and the related safety output is turned off.

® Mode Inching
Position switches OTS and UN as well as the switches of the valves
PSV1 and PSV2 will not be monitored. The movement of the press is
controlled by the status of the start condition only.

® Mode Single Stroke
The movement of the press starts when the safety means are valid,
the start is activated and the press is in TDC. As long as the safety
and start means stay valid and there is no press error detected the
cycle will be continued until TDC is reached again. In TDC the
movement will stop even if the conditions for movement are still valid.
To restart the press the start means need to be released and
activated again.
While upstroke the status of the start and safety means is not
monitored (muted).

® Mode Continuous
The behavior correspond to that of the Mode Single Stroke, however
the press does not stop after one cycle. The movement will be
continued until the start condition or the safety means are no longer
valid or the Continuous Off signal is switched off. Dynamic valve
monitoring and monitoring of overtravel will only be performed at the
first cycle.

® Mode Continuous Automatic
The behavior correspond to that of the Mode Single Stroke, however
the press does not stop after one cycle. The movement will be
continued until the Continuous Off signal is switched off or the safety
means become invalid. Dynamic valve monitoring and monitoring of
overtravel will only be performed at the first cycle.

For controllers with a firmware version of 2.40 or later there is an option
to prevent the need to re-operate all the devices attached at the press
after the operation mode was changed. The re-operation of only one
device is sufficient to start a new cycle then. This may be preferable for
example if not only a two-hand control but also safety guards are
attached to the press which not need to be tested cyclically.
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Option

Description

Options tab

For controllers with firmware version 2.40 or later there is an Options

tab. The following options are available:

o By default the upstroke is considered to be safe. Hence the safety
means are muted by the UN signal. By activation of the disable
muting option the safety means will be monitored while upstroke
also.

e By default the start conditions in Continuous Automatic mode can
be released right after the press starts to move. When the press start
until BDC option is active then the start conditions must be activated
until bottom dead center to enter the continuous operation.

o With the stop stroke in TDC option the press can be forced to stop
in inching mode at TDC even if the start condition is still valid. When
the press stops at TDC, the start conditions must be deactivated and
reactivated to restart the press movement.

e With the do not use Continuous Off in Continuous Mode option
active the status of the Continuous Off signal has no meaning for
Continuous Mode. The use of the signal stays mandatory in
Continuous Automatic mode.
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Dynamic Cam Option
The dynamic cam option is shown in the following functional diagram:
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oTs

|13
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motion 10TS| I Position
\‘ switch

s Braking angle

UN 1
Normally

_ approx. 300° @o---— closed
Ne®

2

\
\UN[T] position
switch

o

Y

dynamically extended
braking angle

e.g.270°

Maintain=
Automatic opening

approx. 150°

When the speed of the press (cycles per minute) varies, then the start of braking also
need to be variable in order to be able to stop the movement at the top dead center
(TDC).

In the above example the braking should start at 270° instead of at 300° invariable
indicated by the UN cam.

To achieve this, the XPSMC optionally allows to consider an external signal
provided by an external PLC which calculates the variation of speed of the press and
the appropriate braking point in relation to the UN signal. The Dynamic Cam signal
overwrites the UN signal.
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Shaft/Chain Break Monitoring

Introduction

The Specific Functions folder contains the Shaft/Chain Break Monitoring icon. The
device is used to monitor the movement of a cam switch mechanism of an eccentric
press, as shown in the Shaft/Chain-Break Monitoring, page 229. This device is
directly linked to the OTS and UN position switches by a cogwheel sensor and can
only be connected either to input i1 or i2. You can drag and drop the device from the
library onto any output of the controller. For the Eccentric Press 2 device, you can
only enable the Shaft Monitoring device inside the Properties window.

Dialog Box Settings

The parameter setting window provides the following possibilities:

ShaftiChain Break Monitoring [X]
Name: | i : 3
Shaft/Chain Break Monitoring 25
- Options

Pulse Cycle: || s
002 ..010 s)

Puse Cycle Calculator @

-~ Input

Only inputi01 or 02 can 2e used to connectthe
sensor

Sensor v
ﬂ ﬂ oK Cancel ‘

The table describes the following setting possibilities:

Option Description

Name A specific name can be assigned to this device.

Options For the response time of 20 ms, the range is 0.02...0.10 s, and for the response
time of 30 ms, the range is 0.083...0.9 s for the Pulse cycle.

Inputs Only i0O1 or i02 are selectable.

NOTE: You can only use 2 different Shaft/Chain Break Monitoring devices in one
XPSMC, because there are only 2 counter inputs (i1 and i2) available, see also Zero
Speed Detection, page 72. If the Shaft/Chain Break Monitoring is used, no Zero
Speed Detection can be used and vice versa.
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Seat Valve Monitoring

Introduction

The Specific Functions folder contains the device symbol for monitoring of a seat
valve as shown in figure Wiring Diagram, page 232.

The device senses the start signal for operating the valve with the first input and the
answer signal of the concerned valve contact with the second input.

Dialog Box Settings

The parameter setting window provides the following setting possibilities:

Seat Valve Monitoring [x]
Name: | Seat Valve Monitoring X

- Opfions

Walve Contact ® NO
< NG

Sync Time Monitoring Start - Valve

Sync Time s

01. 308

- Inputs

Start ¥ <  Centrol Oulput v
Valve ¥ <  (Ccnfrol Output v

ﬂ ﬂ OK Cancel ‘

The table describes the following setting possibilities:

Option

Description

Name

A specific name can be assigned to this device.

Options

The function of the valve contact can be selected as either NO or NC.
For the response time of 20 ms, the range is 0.1...3.0 s, and for the
response time of 30 ms, the range is 0.15...3.0 s for the
Synchronization Time.

Inputs

After the start signal is given and the valve contact is not operating, the
output of the device is immediately activated and remains activated until
the synchronization time is exceeded. The output only remains activated
if the valve contact is operating during the synchronization time. After
this, the valve contact may open and close without disrupting the output
as long as the start signal is maintained. If the start command
disappears, the output will be deactivated.
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53

EDM Devices

EDM Device (External Device Monitoring)

Introduction

The EDM Device folder contains the device symbol for monitoring a feedback loop.
This device is used to monitor external devices such as subsequent contactors or
relays.

If, for example, external contactors K1 / K2 are activated, the EDM input to which
opening contacts K1 and K2 are assigned must then be opened, by the end of the
adjustable synchronization time at the latest. If this is not the case, an error message
appears and the safety outputs concerning K1 and K2 are deactivated.

Before activating the safety output, ensure that the EDM input is activated. If it is not,
an error message appears, and the safety output gets deactivated.

Dialog Box Settings

The parameter setting window provides the following setting possibilities:

Mame 'ﬁ
- Options

[ EDM Time Monitaring

EDM Time (s)

015 050¢)

i Inputs

Input: ¥ < Contol Output v
@ ﬂ Cancel | OK

The table describes the following setting possibilities:

Option | Description

Name A specific name can be assigned to this device.

Options | A synchronization time, during which the return circuit must open, can be entered
in this field. If this time is exceeded, the corresponding safety output is deactivated.
For the response time of 20 ms, the range is 0.1...0.5 s, and or the response time
of 30 ms, the range is 0.15...0.5 s for the Synchronization Time.

If the Synchronization Time monitoring is not activated,it is checked only whether
the EDM input is closed immediately before activating the safety outputs.

Inputs The safety input and the control output must be indicated in this field.
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54

Start Device

Start Device

Introduction

Dialog Box Settings

The Start Devices folder contains 3 device symbols for

e Automatic Start,
o Non-Monitored Start,
e Monitored Start.

The functional diagram for these devices is shown, as an example, in figure

Functional Diagram, page 175.

The parameter setting window provides the following setting possibilities:

Start (X]
Name: bl
~Function
© Automalic Start

© Non menitored Start
= Monitored Start

- Optiong
Trigger Edge @ positiv
& negaliv
rInput

Start: v <  Confol Outpt A4
ﬂ ﬂ Cancel ‘ OK
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The table describes the following setting possibilities:

Option

Description

Name

A specific name can be assigned to this device.

Function

You can then select one of the starting devices again in this field. The

device symbol in the configuration tree is adapted automatically.

The following options are available:

® Automatic Start
The safety outputs are activated as soon as the starting conditions
are fulfilled. A start button is not necessary.

o Non monitored Start
The safety outputs are activated as soon as the starting conditions
are fulfilled and starting is initiated by the start button being pressed.
The Start button does not need to be re-activated to launch the Start
device, and the non monitored start then operates in the same way
as the automatic start.

® Monitored Start
In this case, the safety outputs are only activated when the starting
conditions are fulfilled and starting is initiated when the start button is
pressed (start on a positive trigger edge) or when the start button is
pressed and released (start on a negative trigger edge). It is possible
to define whether starting should take place on the positive-going
edge or negative-going edge of the starting signal. Unlike non
monitored starting, the safety output cannot be activated when the
start button is actuated by an XPSMC Power-Up or when the start
button keeps being activated a certain time after the operation. In this
case an error message Wwill be generated.

Options

For monitored start, a selection can be made in this field to start on a
positive trigger edge (= starting when the start button is pressed) or to
start on a negative trigger edge

(= starting when the start button is released).

Inputs

The safety input and the control output must be indicated here.
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5.5

Enabling Devices

Two-Channel or Three-Channel Enabling Device

Introduction

The Enabling Devices folder contains 2 device symbols for the enabling switch. This
device can be used alone on a safety output, with a safety guard or together with a
safety guard on the OR device.

NOTE: The enabling device can be dragged and dropped together with a safety
guard onto the OR device. An external switch (preferably a key switch) should be
used to enable the input of the enabling device.

With an enabling switch, a safety guard can be bypassed and a hazardous
movement can consequently be started, even with a protection door open, during
the fitting out of a machine for example. The enabling switch does not activate the
dangerous movement but gives a validation for the dangerous movement to be
actuated.

This function works with a two or three channel enabling switch (Wiring Diagram,
page 234 or figure Wiring Diagram, page 236). Category 4 is only achieved when
using the 3 position enabling switch. For the types of enabling switches that can be
used, see the Technical Data chapter of the Hardware instruction manual.

To generate the confirmation signal, the enabling switch must first be set to position
0 and then to position 1. The authorization is thus activated, as are the XPSMC
safety outputs. If the enabling switch reaches position 2, the safety outputs are
deactivated. No further enabling will be authorized before the switch has returned to
position 0.
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Dialog Box Settings

The parameter setting window provides the following setting possibilities:

Enabling Device @

Name: IEnainng Device P11
3.
Function
o 1 2
" two channels [ ]
o 1 2
Options
[~ Enable Time Monitoring:
Enable Time: ﬁ min
(0.5.. 10 min)

Inputs

Ch.1: v |NO&  Control Output: v
Ch.2: v |NC&  Control Output: v
Ch.3: v|NO€&  Control Output: v

EJ _?J oK | Cancel |

The table describe

s the following setting possibilities:

Option Description

Name A specific name can be assigned to this device.

Function You can select one of the enabling switches in this field. The switching
diagram needed for the contact switch is schematically illustrated here.

Options You can specify a maximum enable time. If the enabling switch is active
longer than this time, the corresponding safety outputs will be
deactivated and a fault message will be given. The time is adjustable
from 0.5...10 min.

Inputs The safety inputs and control outputs used must be indicated in this field.
To provide reliable short-circuit detection, all the contacts must be set
into service on different control outputs.
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5.6 Miscellaneous Devices

Overview

This section contains the description of the Miscellaneous Devices folder, which
contains the logic devices.

What’s in this Section?
This section contains the following topics:

Topic Page
Timer 102
Pulse Generator 105
Logic Devices 107
Switches 111
Markers 113
Foot Switch Control Device 115
Selector Switch 117
Closed Tool Device 119
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Timer

Introduction
The Miscellaneous Devices folder contains the Timer device.

The Timer device facilitates 4 time dependent behaviors as shown in the figure
below. Time t is adjustable.
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1 Input
2 Switch-ON delay
3 Switch-OFF delay
4 Switch-ON pulse
5 Switch-OFF pulse
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Dialog Box Settings
The Timer dialog provides the following setting:

Firmware version < 2.40 Firmware version 2.40
Narme: |Timer C/) Narme: |Timer CI)
Function Function
Input: Input:
(& switch ON delay —] & switch ON delay —
¢ switch OFF delay —] " switch OFF delay —]
" switch ON pulse = " switch ON pulse ]
" switch OFF pulse =] " switch OFF pulse =
Time v switch-off priority
Time: j— || s [~ retriggerable
(0.1..6005)
Time

Input Time: = ﬂ— s

Inpul:l v| €&  Control Output: vl (01..6005s)
\T}?l ? | oK | Caal | \T}?l ? | 0K | Cancel |
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Option Description
Name A specific name can be assigned to this device.
Function One of the 4 operating modes can be selected.
e Switch ON delay
If the input status becomes TRUE the adjustable time delay starts. If the delay has passed
and the input is still TRUE then the result of the Timer becomes TRUE as long as the input
status keeps staying TRUE.
If the input status does not stay TRUE for the whole delay time, then the Timer status will not
become TRUE.
For controllers with firmware version 2.40 and later this behavior can be changed by
deselecting the switch-off priority check box. In this case the Timer status can become
TRUE even if the input signal was interrupted during delay time.
o Switch OFF delay
If the input signal becomes TRUE the Timer result becomes TRUE, too. If the input status
changes to FALSE the adjustable delay starts and the timer result stays TRUE as long as the
delay time is running. If the input status becomes TRUE again while the time delay is still
running then the status of the Timer remains TRUE.
e Switch ON pulse
If the input status becomes TRUE the timer result becomes TRUE, too and the adjustable
pulse time starts. If the time has passed the Timer result is set to FALSE again.
The Timer status will also be FALSE when the input becomes FALSE during pulse time. Thus
the pulse will be interrupted.
For controllers with firmware version 2.40 and later this behavior can be changed by
deselecting the switch-off priority check box. In this case the Timer status will be TRUE for
the whole pulse time even if the input status is not.
e Switch OFF pulse
If the input status was TRUE and changes to FALSE then the result of the Timer is set to
TRUE and the adjustable pulse time starts. The Timer status stays TRUE until the pulse time
passed.
For controllers with firmware version 2.40 and later re-triggering can be allowed optionally by
checking the appropriate check box. When selected, the delay or pulse times will restart when
trigger conditions repeat. The re-triggering and the switch-off priority options exclude each other.
Time The adjustable delay time range is 0.1* to 600 seconds.
(* 0.15 seconds if controller response time is set to 30 ms)
Input If the controller firmware version is below 2.40 and no other device was selected as an input then

the safety input and the control output or external supply used for the input signal must be
indicated here.

For firmware versions of 2.40 and later a device has to be attached to the timer symbol to define
the input signal. This may be a Switch device in case an external input shall be used.

For controllers with a firmware version 2.40 and later the Timer device needs an
input device (e.g. Switch or Logic device). For firmware versions earlier than 2.40
the input device is optional. An external input can also be defined inside the
properties dialog of the Timer.
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Pulse Generator

Introduction

Dialog Box Settings

In the Miscellaneous Devices folder contains a Pulse Generator device.

The Pulse Generator device provides a configurable pulse signal in dependence of
an input signal.

As long as the input signal is TRUE the output signal will be generated.

When the input signal becomes FALSE, the pulse signal will be stopped and a
current pulse will be interrupted (see image below). The input signal is the result of
another device that need to be attached to the Pulse generator symbol.

1
| |
| ;
| [ []
l»q-ta—h—d—-—-tm gty p

1 Input

2 Output

NOTE: The Pulse Generator device is available in firmware 2.40 and later.

EIBX
Il

S Pulse Generator

Name: IPuIse Generator
Pulse

o= T
12 8

Input
Output

1

Delay Time: |y

T

(0..6005)

On-Time: |534 { H

(0,15 .. 600 5)

-

(0,15 .. 600 5)

3

Off-Time: 2y

of 7] o]

Cancel |
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The Pulse Generator dialog allows the following settings:

Option Description
Name A specific name can be assigned to the device.
Pulse The pulse is described by 3 parameters:

e Delay Time ty: The time between a valid input signal (input becomes TRUE)
and the first pulse (output becomes TRUE). Allowable range is from 0 to 600
seconds. The default value is 0.

® On-Timet,,: The duration of a single pulse (output TRUE). Allowable range
is from 0.1* to 600 seconds.

o Off-Time tyg: The duration of a pulse pause (output FALSE). Allowable
range is from 0.1* to 600 seconds.

(* 0.15 seconds if controller response time is set to 30 ms)

The Pulse Generator device needs an input device (e.g. Switch or Logic device).

106

33003281 01/2012




Device Library

Logic Devices

Introduction

Attachable to

Input Restrictions

The Miscellaneous Devices folder contains a subfolder Logic Devices.

In this folder the following logic devices can be found:
e AND
e OR
e XOR
e NOT
e RS-Flip Flop

NOTE: The Logic Devices are available in firmware 2.40 and later.

Logic Devices can be attached to:
Outputs

Markers

other Logic Devices
Timers/Pulse Generators

Devices that cannot be attached to Logic Devices are:
Emergency Stop (can be attached to outputs only)
EDM (can be attached to outputs only)

Hydraulic Press (can be attached to outputs only)
Eccentric Press (can be attached to outputs only)
Automatic Start (result is static)

Closed Tool (result is static)

Input Restrictions for NOT Devices

Specifically for NOT devices the possible inputs are restricted to:
e 1 state of another output

o 1 Marker

e other Logic Devices

e Switches

A maximum of 255 devices can be attached to logic devices. The NOT device
accepts only 1 device attached.
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AND
The result of an AND is TRUE as long as the result of all attached devices is TRUE.
This device has no editable properties.

NOTE: If there are more than 1 devices are attached to some device in the
configuration tree, those connections are seen as AND connections in most of the
cases even if there is no explicit AND device. Exceptions are connections to Logic
Devices (connection depends on type of device) and connections of start devices
(are taken for OR connections).

OR

The result of an OR is TRUE as long as the result of at least 1 of the attached
devices is TRUE.

This device has no editable properties.

NOTE: If more than 1 start devices are attached to some device in the configuration
tree this connection is seen as an OR connection even if there is no OR device
involved explicitly.

XOR

If there are 2 devices attached to the XOR device the result of an XOR is TRUE as
long as the result of exactly 1 of the 2 attached devices is TRUE.

More generally defined (valid for even more than 2 devices attached) the result is
TRUE as long the count of the TRUE results of the attached devices is odd.

This device has no editable properties.

NOT

The NOT device performs an inversion (negation) of its input. The result is TRUE as
long as the result of the attached device is FALSE and vice versa.

The NOT device accepts only 1 device attached.
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RS-Flip Flop

A DANGER

UNINTENDED EQUIPMENT OPERATION

Ensure that the required safety level of the application is not compromised by using
the NOT device.

Carefully analyze the inputs and outputs to be inverted and understand how the
inversion (negation) affects the application, especially in terms of safety. Keep in
mind ’safe’ could be converted into 'NOT safe’.

Only personnel who are thoroughly knowledgeable of the machine, the application,
and the effects on the application should consider using the NOT device.

Failure to follow these instructions will result in death or serious injury.

Inverted Outputs and inverted Markers are marked in the configuration tree by
inversion (negation) of the original icons. In addition a warning message appears
when NOT devices are used in a configuration.

This device has no editable properties.

The RS-Flip Flop device has 2 inputs, the Set (S) and the Reset (R) input.

If the result of the devices attached to the Set input is TRUE then the result of the
RS-Flip Flop (Q) is TRUE.

If the result at the Reset input becomes TRUE the result of the RS-Flip Flop will be
reset to FALSE.

If both inputs are TRUE at the same time then the result of the RS-Flip Flop is
determined by the dominant input.

Which of the inputs is the dominant one can be selected in the properties window of
the device. By default the Reset input is the dominant one.

The status of the RS-Flip Flop remains unchanged as long as both inputs receive a
FALSE signal.

R S Q Q
Reset is dominant | Set is dominant
FALSE FALSE Q Q
FALSE TRUE TRUE TRUE
TRUE FALSE FALSE FALSE
TRUE TRUE FALSE TRUE
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In the RS-Flip Flop dialog you can select whether the Set or the Reset input is
dominant.

RS-Flipflop

Behavior

(" set dominant

(¢ reset dominant

a 2|

Cancel
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Switches

Introduction
The Miscellaneous Devices folder contains a subfolder Switches.

In this folder the following basic switch devices can be found:
e 1-channel

e 2-channel

e 2-channel antivalent

Switches can be seen as representation of external contacts.
NOTE: The switches are available in firmware 2.40 and later.
The 3 switches share the same dialog.

Dialog Box Settings

" P -l
Name: ISWItch ==
Function

" 1-channel
(" 2-channel
+ 2-channel antivalent
Options
[~ Start Interlock
[~ Sync Time Monitoring Ch.1 - Ch.2:
Sync Time: | s
(0,45 .. 300 5)
Inputs
Ch.1: v Nﬂj Control Output: v
ch.2: v [NC "
Inputs are

(¢ driven by Control Outputs

(" supplied externally (Reduced Safety!)

07 ? OK I Cancel
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The Switch dialog allows the following settings:

Option

Description

Name

A specific name can be assigned to the device.

Function

One out of the 3 switch types can be selected.

1-channel

This device represents a single contact switch. The result of the device is TRUE as long as the
external contact is closed (given the contact is connected to a control output or the external
supply).

For this device a start interlock can be defined. When the option is active the external contact has
to be seen open before the result of the device can become TRUE after a power cycle or
emergency stop.

2-channel

This device represents a 2-contact switch with similar type of contacts. The result of the device
becomes TRUE when both external switch contacts are closed (given they are connected to a
control output or the external supply).

For this device a start interlock can be defined. When the option is active both contacts have to
be seen open at the same time before the result of the device can become TRUE after a power
cycle or emergency stop.

Optionally a synchronization time monitoring can be configured. When the monitoring is active
the result of the device will not become TRUE if the time between closing of the 2 contacts is
longer then the chosen synchronization time

2-channel
antivalent

This device represents a 2-contact switch with an NO contact and NC contact. The result of this
device is TRUE if the NO contact of the switch is closed and the NC contact is open at the same
time (given they are connected to a control output or the external supply).

For this device a start interlock can be defined. When the option is active the NO contact has to
be open and the NC contact to be closed at the same time before the result of the device can
become TRUE after a power cycle or emergency stop.

Optionally a synchronization time monitoring can be configured. When the monitoring is active
the result of the device will not become TRUE if the time between opening of the NC contact and
closing of the NO contact is longer then the chosen synchronization time.

Options

The Start Interlock can be activated.

The synchronization time monitoring (Sync Time Monitoring) can be enabled (except for single
channel switches). If the monitoring is enabled a synchronization time (Sync Time) need to be
set. The range is from 0.5 to 300 seconds if the controller response time was set to 20 ms or from
0.45 to 300 seconds if the response time is 30 ms.

Inputs

The inputs to connect the external contacts to need to be chosen. It can be defined whether the
contacts are driven by control outputs or by the external supply. In the later case the control
outputs need to be selected.

NOTE: If no control outputs are used, there is no short-circuit detection for the inputs. External
means may be necessary to achieve the required safety level. For further information refer to
chapter Use of Control Outputs (see page 53).

112

33003281 01/2012




Device Library

Markers

Introduction

Usage

Copies of Markers

The Miscellaneous Devices folder contains a Marker device.
Markers can be used like Outputs but have no physical representation.

The result of a Marker can be used anywhere in the configuration as an input signal
(as far as the device specific rules allow).

To use Markers may be of benefit for example: When provisional results shall be
used at different parts of the configuration or to group devices to make a
configuration more structured.

Up to 255 devices can be attached to a Marker. The result of a Marker becomes
TRUE when the results of all the attached devices are TRUE and the start signal is
valid. If no start device is defined for a Marker it will behave like start is always valid
(automatic start).

Up to 8 markers can be defined per controller.
NOTE: Markers are available in firmware 2.40 and later.

To use a Marker, the marker symbol from the library (see item number 1 in figure
below) needs to be dropped onto the configuration tree.

If it is dropped to the controller symbol, a Marker will be created at the output level.

If the marker symbol is dropped to a device other than a controller, a Marker will be
created at the output level and a copy of this Marker at the device it is dropped onto
(given the specific device accepts markers).

A Marker at the output level accepts the same device attachments as an output.

Copies of those output level Markers can be used anywhere in the configuration as
long as the specific rules of the target devices allow for (see item number 2 in figure
below).

Each Marker used in a configuration has a representation in the Markers folder of
the library (see item number 3 and 4 in the figure below).

Copies of Markers can be brought into the configuration in 3 ways:

e By dragging-and-dropping the library representation of a Marker into the
configuration,

e by dragging the symbol of an output level Marker and dropping it onto the device
it should be used with,

e by copying a Marker at output level (using the Edit menu, the context menu or
using CTRL+C) and placing it at the target device.
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The number of copies is not limited. Onto copied Markers no devices can be

attached.

The copied Markers can be deleted separately. If an output level Marker is deleted

the copies will be deleted, too.
Markers do not have a propertie

s dialog.

configuration]* E]@
.. sontroller Options Help
-ul|@[o = |QR|H A Schneider
Device Library Configuration 8 Electric
(7] EDM Devices & R &
(’3‘] Start Devices = @2 ‘Eccentric Press 2'
K! Automatic Start - (:) [Start]
6 Non-Monitored Start @aﬁ] ‘Two Hand Control'
98 Monitored Start = (:) [Safety Means]
(7] Enabling Devices ® My
(‘_“] Miscellaneous Devices { 05 K
+ f:j Switches { ob @
+ fzj Logic Devices m R1
© Maker 4= $ R2
(b Timer - @ M
_]'|_|' Pulse Generator - D ‘Safety Guard'
B Foot Switch Control ?6 ‘Start'
'\x"..",-‘ Selector Switch - 9 ‘Safety Guard'
Closed Tool ?6 ‘Start'
{i] State of Outputs / = I! ‘Light Curtain'
f::] Markers ?6 ‘Start!
= ;‘E:TJ 'Conl:olleﬂ/@ - I! ‘Light Curtain'
© M 96 ‘Start
® M2 \ oy + @ M2

Configuration Mode R | Configuratiol ged

COM4 @ |Inputs left: 6 + 7 res. | Load: 36 %
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Foot Switch Control Device

Introduction

The Miscellaneous Devices folder contains the Foot Switch Control device symbol.
The device monitors a NO and NC contact from one control output.

Dialog Box Settings

The parameter setting window provides the following setting possibilities:

Foot Switch Control [X]
DEERIF o ot Swich Conrol [N
- Oplions
[ StertInterlack
[ Sync Time Monitoring
Sync Time: 5
05..25%9)

- Inputs

Cortact NO: v j Control Output: v

Contact NC: w NG
ﬂ ﬂ OK. Cancel |
The table describes the following setting possibilities:
Option Description
Name A specific Name can be assigned to this device.
Options e Start Interlock: Foot switch must be released before starting the foot switch
function.

e Sync Time Monitoring: for the response time of 20 ms, the range is
0.5...2.5 s, and for the response time of 30 ms, the range is 0.45...2.4 s for
the Synchronization Time, required for the 2 inputs, NO and NC.

Inputs The inputs to connect the foot switch to must be indicated here.

You also need to choose the control outputs or alternatively external supply
(nominally +24 VDC) to drive the inputs.

NOTE: If the inputs are supplied externally no short-circuit detection is
available. You may need to ensure the required safety level by other means.
For further information refer to chapter Use of Control Outputs (see page 53).
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A DANGER

HAZARDOUS APPLICATIONS
Do not use foot switches on machines without point-of-operation protection.

Failure to follow these instructions will result in death or serious injury.

NOTE: The use of the Foot Switch requires additional safety measures! The Foot
switch does not provide technical safety for a press control. Example: In order to
control the continuous mode of a press with the Foot Switch, additional safety
means are necessary (e.g., Safety Guard, Light Curtain).
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Selector Switch

Introduction
The Miscellaneous Devices folder contains the Selector Switch device symbol.

You can use the Selector Switch device when different devices shall be selected as
safety means or start means alternatively.

The Selector Switch device symbol can be dropped either onto the Eccentric Press
2, the Hydraulic Press 2 or directly onto an output.

A maximum of 16 devices can be attached to the Selector Switch and up to 6 switch
positions (i.e. selections) are configurable.

For each switch position you can decide which of the attached devices shall be
active. If multiple devices are selected for 1 position, then the result of the Selector
Switch will become TRUE only if all the activated devices are TRUE.

Which switch position is activated is determined by physical inputs. For each switch
positions used an input need to be assigned.

Additionally you can chose whether or not the attached devices need to be re-
operated after the switch position was changed (controller firmware 2.40 or later
required).

When the Selector Switch is assigned to a press device, then it can be linked to the
operation mode selector switch of this press device. That means both switches
share the same inputs for activation.

A physical representation would be a selector switch with 2 decks.

In case the both switches shall be linked you need to make the input selection for
the mode selector switch of the press before the configuration of the Selector Switch
device.

No input selection is possible within the Selector Switch dialog but the inputs are
taken from the linked press device automatically.
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Dialog Box Settings

The Selector Switch dialog provides the following settings:

Selector Switch

Name: lSeIeclor Switch |\*,’"," >
Device Declaration
7 link switch to the mode selector switch of the press
Selector Switch Position: | 1 2 3 4 5 6
i used: WV v v | r )|
s input: [i01 ~|| fioz ~] oz ] [ <[ <[~
E'j ‘Safety Guard 1 [v o I~ [ I~ [
5] ‘Safety Guard 2% | [~ v I I~ o
v (" "é ‘TwoHand Control 1% [~ v v w I~ B
v (% fo! ‘TwoHand Control 2 [V o v o I~ [
vl Light Cuttain 1| |~ 7 ~ r r r
vl Light Cutain 2: | [ = v r r =
ﬂ ﬂ 0K | Cancel
Option Description
Name A specific name can be assigned to the device.

Device Declaration

The link switch to the mode selector switch of the press check box is available only
when the Selector Switch is attached to a press device.

By checking it, you force the Selector Switch to share the same inputs for activation as the
mode selector switch of the press. The inputs of the mode selector switch of the press need
to be defined before this option can be activated. When it is activated, then no inputs may
be selected in the dialog.

Following the dialog presents a table with the switch positions in the columns.

With the used check boxes in the first row you can select the positions of the switch to be
used. Alternatively they are set automatically when an input will be selected for a position.
In the Input row you need to choose the inputs to be used to activate the positions. A
position becomes activated when the related input is connected to the external supply. One
position only must be active at a time.

The following rows list the devices attached to the Selector Switch. You may choose for
each position which of the devices shall be activated with that position. Multiple selections
are possible.

By default all devices need to be re-operated when the switch position was changed. That
means the switch cannot be activated until all devices attached were recognized off once to
test them. Otherwise it is blocked.

For controllers with firmware version 2.40 and later the Block after switching check boxes
are available. You can use them to define for each device if it needs to be re-operated, i.e.
tested, or not.
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Closed Tool Device

Introduction

The Miscellaneous Devices folder contains the Closed Tool symbol. You can use
this device with a Selector Switch and an additional start device (e.g., Foot Switch
Control) on Hydraulic Press 2 or Eccentric Press 2. You can also move it directly to
the safety means for continuous automatic operation of the Eccentric Press 2.

When you configure the Closed Tool device directly to the Safety Means for
continuous automatic operation of the Eccentric Press 2, you also need an external
key switch to enable the continuous automatic operation as well as a signal lamp.
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5.7

State of Outputs

Applying Output States to Other Safety Outputs

Introduction

Example

The Output states folder contains the symbol of the safety outputs for each
controller.

By moving the output X symbol on the output Y in the Configuration window, the
safety output Y will have the same behavior as the safety output x. Other
components can be additionally assigned to the output Y.

The same result will be achieved by moving the output X symbol with the left mouse
button onto the output Y.

1 Conlfiguration:
=t s C1: Contraller?”
B o
' . Bs] o moniored Start
© [ “Safety Guad
) . +¥ 'Emergency Stop’
Cl o2
LG ol B

In this example, safety output o1 is associated with Non monitored Start, Safety
Guard and two channel Emergency Stop. Safety output 02 represents the 2nd
channel of this safety function and will behave exactly like o1.

Modifications can only be performed in the original safety function (in this case,
safety output 01); they are taken into account automatically in the corresponding
safety output.
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Overview

This chapter contains the description to create a configuration.

What'’s in this Chapter?

This chapter contains the following sections:

Section Topic Page
6.1 General Information 122
6.2 Application Scheme Configuration 124
6.3 Configuring the Emergency Stop Function 136
6.4 Save the Configuration 142
6.5 Requesting/Changing the Password 143
6.6 Sending a Configuration from the PC to the XPSMC and 144

Performing a Check
6.7 Loading a Configuration 151
6.8 Creation/Transfer of a Validated Configuration Copy 152
6.9 Read Protocol from Controller 156
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6.1 General Information

Generals

Introduction

NOTE: The configuration can be created while the PC is offline, that is without being
connected with an XPSMC, and later sent to the XPSMC.

By way of example, the creation of a configuration is explained by means of the
following application:

‘ Robot )
/

fEJ -
T \‘}/

Lirnit switch

Lirnit switch
1
&,

RAAAIHARA

Protection door

E-Stop Selestor  Start
switch

apen
The entry of personnel into the hazardous zone of the robot arm is prevented by the
guard/protection guard with 2 limit switches. For adjustment and maintenance
purposes, the robot arm may also be controlled when the door is open by using an
enabling switch. The choice of using the guard or enabling switch for personnel
safety is done by an external selector switch mounted near the guard. The safety of
any personnel inside or around this cell is further enhanced with a two-channel
emergency stop.
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+24Y

The corresponding wiring diagram could be as follows:

gy

F1

m e |
) 1
open
——= s EsC |
TS 12 s4 1 5 3
&8 51
< Enabiing e
~ Kol switch PG - KE1
E-Stop

Selector switch 56
0-OFF

1 Guard
2 - Enzble sutch

s6 012 < l l
vy | Py
Al Alcacefe ] T Te [ @] 4] S [ 5] [ ] [ ] [ @]uo[nr]uz] 3 id]is]i6] [ 13]2s] [HI] | a3 | 43 Enable
| XPEMCIE | | highspeed
\
hs \ |
LR ‘ \ sty conroller T Ea
g J m J | | .| | |
™ LOGIC Ghannel 1 _|=  Ghannel 1_Ji= hannet 1_J5 Chiannet 1 i Ghannel 1_ - channei1_| 1 1
] o 8 Ry
cmszq Channel 2_Ji= ChanneIZJq cnamelu:‘ Ghannel 2Jq ChannewzJ:l |
——
A | CHDJGND]GHE] [of ] Joz | [od | [e4] [es] [e5] [14]24] [a4 42
KE1 KEZ
ov o
Channel 1 Channel 2 Channel 1 Ghannel 2
Release safety yate Emergency stp

ESC External Start Conditions
(1) See Technical Data for maximum fuse size, Hardware manual

NOTE: XPSMC32 with 32 inputs i1...i32, otherwise identical

Enable switch contact:

a 1 2 a
1-2 1-2
5-6 5-6
3-4 3-4

I o
ot

An overview of the functions and their configurations is given in chapter Example
Wiring and Functional Diagrams, page 163.

Maximum Response Time

You can select the response time for the XPSMCeeZ versions. For the XPSMCeeX
versions, the response time is < 20 ms. By selecting the response time, you can
reduce the load of the CPU. Note that when you change the response time in a
current configuration, configurable timers are set to zero and must be modified
again. The limit ranges for the timers is also changed.
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6.2 Application Scheme Configuration

Overview
This section contains the application scheme of configuration.

What’s in this Section?
This section contains the following topics:

Topic Page
Creating a New Configuration / Selecting a Controller Type 125
Assigning the Switch Position 129
Assigning the Protective Guard Function 130
Assigning the Starting Function 131
Assigning the Enabling Device 132
EDM Adjustment 133
Assign a Name and a Stop Category to a Safety Output 134
Copying the State of One Safety Output onto another Safety Output 135
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Creating a New Configuration / Selecting a Controller Type

Procedure

Proceed as follows:

Step Action
1 Start the XPSMCWIN configuration software.
Result: The program user interface appears.
2 Drag the symbol of the desired controller from the Device Library window into
the yet empty Configuration window.
3 Release the left mouse button and a new configuration is automatically created.

Result: Fill in the window which has opened.

Note: If the window does not open automatically, you are prompted to activate
automatic opening in the Options editor menu option.

The following figure shows the Configuration dialog box:

E

Configuration

Title: |Robot1 {max 15 char)
Author: | Your narne|

lazt modfied: 15.12.03 11:2322

OK Cancel
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Step Action
4 Click on the relevant change... button to provide for adjustments for the future
Modbus and Profibus communication.
The following figure shows the Controller dialog box:
Controller C1 (XPSMC32 ZP) @
KEEA Controllert
Type: [XPSMC32 ZP-Profbus Extersion | ¥
—Response Time
all outputs O oa=0ms @ <=I0ms
(Function Safety Mat <= 45 mg)
 Modbug
not used change
— Profibus
not used change
OK Cancel ‘
5

Click on the change... button of Modbus or Profibus.
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Step

Action

Fill in the window which has opened.

The following figure shows the Modbus Parameters dialog box:

Modbus Parameters [X]

Address Bit Rate Parity
connect (1-247)
*
[V Controller1:  [g [19200 T¥ [even [*

™ Controller 2: -

™ Controller3 [ [ [w
™ Conmclerd: [ [ [w
| Conmolers: [ [ [
™ Conrolers: [ [ [w
™ Conboller?. [ [ [w

[ Controller 8

[ diferent Modbuses

4

Dawnload -0|]J 0K Cancel ‘

Profibus Parameters

Address
connect {1-125)

rlé Conraler1: [
[ Contoller2 [
[~ Conlraller 3 ]
™ Conrollerd [
™ Conrllers: [
[ Conrollers [
[~ Canfroller 7 ’7
I Controller® [

Daownload WJ OK Cancel ‘

The following figure shows the Profibus Parameters dialog box:

As the PC is not yet connected to controller 1, the Modbus settings cannot yet

be sent at this level to controller 1.

You can download only the parameters (no configuration) for the Modbus and
Profibus by clicking on the Download button when your PC is connected to the

safety controller.
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Step

Action

Click

Result: Your screen should now look like the one in this figure:

OK.

& XPSMCWIN 2.4.0

File Edit Mode Check Controller Options Help

5

I
I
!
!
I;
I;
I;
I;

g XPSMCI6Z

5 XPSMC16 ZC - CANopen Extension
6 XPSMC16 ZP - Profibus Extension
g XPSMCIBX

g XPSMC32Z

2 XPSMC32ZC - CANopen Extension

2 XPSM 2ZP - Profibus Extension

2 XPSMC32X

f— Monitoring Devices
(7] EDM Devices

E—J Start Devices

Ej Enabling Devices

F—:J Miscellaneous Devices
E] State of Outputs

Configuration Mode ] [ Configuration changed

W CC o | QYR T 0 Schneider
Device Library Configuration 8 Electric
5} Controller 62] Configuration: 'Robot 1'

= [l ©1 KPSMC322P} Contollent”
{ ol
4 02
{ 03
{ od
47 o5
{ o6
wall)|
o R2

COM4 @ Inputs left: 32| Load: 0%
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Assigning the Switch Position

Introduction
For safety reasons, a position switch is necessary, which determines if the machine
will be started with the safety guard OR with the enabling switch (see the block
diagram in the chapter Generals, page 122).
To configure this OR connection, the symbol of the OR device has to be moved to
the o1 output as follows:

| [Configuration
=] Configuration: 'Robot 1’
El— 2 C1 (XPSMC32 ZP): 'Controller 1’
E ot
. - EI0R
¥ 02

33003281 01/2012 129



130

Configuration

Assigning the Protective Guard Function

Procedure

Proceed as follows:

Step

Action

1

In the Safety Guard folder (which is located in the Monitoring Devices folder),
select the 2-channel protection door symbol, and drag it onto the symbol of the
OR component.

Result: A window opens, in which you have to define the function properties, for
example:

Safety Guard [X]
Name: |2-channel

- Function

7 one channel, wio lock
@ two channel, wio lock
< two channel, with lock

- Options
[ StartInterlock
R Sync Time Monitoring Ch. 1 - Ch 2

Sync Tme: |0.80 3
045 . 240s)

~ Inputs

Ch1 |z |* <  Gontrol Quiput |02 [¥
Ch2 |p3 |* <  Gontrol Output |03 [*
Lock ¥ <  Gonfrol Culput hd

ﬂ ﬂ 0K Cancel ‘

-- 32 C1 (XPSMC32 ZP): 'Controller 1’

Confirm with OK.

Result: The protection door device is then assigned with the OR component to
safety output o1.

E- o1
5 £10R
: 0 Lz 2-channel
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Assigning the Starting Function

Procedure

Proceed as follows:

Step Action
1 In the Start Devices folder, which is located in the Monitoring Devices folder,
select the Monitored Start device symbol and drag-and-drop it to the Safety
Guard Device in the configuration window.
Result: A dialog box for the definition of the function properties opens. The
following figure shows an example of the dialog box:
Marme: | Start guard o)
~ Function
C Automatic Start
> Nonh monitored Start
@ Monitored Start
- Options
Trigger Edge: ® posiiv
O negatv
~Input
Star |01 |* =  Confrol Quiput |cD1 |*
@ ﬂ OK Cancel |
2 Confirm with OK.

Result: The Monitored Start Device is assigned to the Safety Guard device
safety output o1.

= Configuration: 'Robot 1’
E, b2 C1 (XPSMC32 ZP): ‘Controller 1’
B+ o
. E-£10R
' £} Lo Safety Guard’
- i ’Start guard’
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Assigning the Enabling Device

Introduction

According to this example application, the safety guard can be bypassed by the 3
channel enabling device. This gives the possibility for the Robot to run with the
safety guard open when the 3 channel enabling device is used (when selector switch
is in appropriate position).

Procedure

Proceed as follows:

Step

Action

1

Drag the 3-channel enabling device symbol from the Enabling Devices folder
onto the OR Device symbol in the Configuration window and fill in the window.

Enable Switch [x]

Name: Enable Device Robot 1 14 -

- Function

< two channels = ]
@ three channels j———

- Opfions
[ Enable Time Monitaring:

Enable Time min
05 . 10 min)

- Inputs
Chi: fios [¥ 10 < Gonrol Oupdt [o05 [¥
ChZ |ig7 |* MNC <= Confrol Qutput |05 |+
Ch3 |pg |¥ MO <= Confrol Outout 07 ¥

ﬂ ﬂ 0K Cancel ‘

Confirm with OK.
The following image shows the resulting configuration:

& Configuration: 'Robot 1
E- {2 C1 (XPSMC32 ZP): 'Controller1’
Bl ot
. B EI0R
= &2 '2-channel
‘ o ?B *Start guard’
Lo 'Enabling Device Robot 1’

132

33003281 01/2012



Configuration

EDM Adjustment

Introduction

The opening contacts of switches Ko1 and Ko2 must be defined with a synchroni-
zation time of 0.2 s, i.e. within 0.2 s after the activation of safety outputs o1 and 02,
and the return circuit must be open.

Procedure

Proceed as follows:

Step

Action

1

Drag the EDM symbol from the EDM Devices folder onto symbol o1 in the
Configuration window.

Name: |EDM Kol and KoZ 'ﬁ

- Options
[ EDM Time Monitoring

EDM Time: |0.15 8
0150505

- Inputs
Input: jipd [ ¥ < Gontrol Quiput |c04 | ¥

ﬂ ﬂ Ok Cancel |

Confirm with OK.
The following image shows the resulting configuration:

= Configuration: 'Robot 1’
E- 52 C1 (XPSMC32 ZP): 'Controllert’
)~ o1
O EIOR
" Yz 2-channel
Lo <@ ’Start guard’
. . .Jii- ’Enabling Device Robot 1’
.- "EDM Ko1 and Ko2'
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Assign a Name and a Stop Category to a Safety Output

Procedure
Proceed as follows:

Step Action

1 Click the right mouse button on its function symbol in the Configuration window
to assign a name and a stop category to safety output o1.

2 Select the Properties menu option. Indicate a name and the stop category.

Output (x)
Mame: | Safety Guard {

@ Stop Category 0
< Stop Category 1

Delay Time 5

015300

[~ Interruption of Delay Time:
Delay Of Input R4
Control Output v

ﬂ ﬂ OK Cancel |

Note: Any safety output not modified has a default stop category of 0.

3 Confirm with OK.
Result: This completes the configuration of safety output o1.
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Copying the State of One Safety Output onto another Safety Output

Description

In our example, 02 represents the 2nd channel of a safety control system, and must
consequently behave exactly like o1. Left-click o1 in the configuration window, then

drag and drop it onto 02.

The global protection door function is then configured for safety outputs 01 and o2.

Your screen should look like the one below:

S XPSMCWIN 2.4.0

CEBX

33003281 01/2012

File Edit Mode Check Controller Options Help
DEE & |QR|F G Schneider
Device Library Configuration Electric
+ ;'_zj Switches N f;TJ Configuration: 'Robot 1' A
- \“_‘TJ Logic Devices - [‘32 C1 (XPSMC32 ZP): 'Controller1”
E AND - -l: ol: 'Safety Guard'
OR e EDM Kol andKo2
-@ XOR - OR
RS-FF Eii ‘Enabling Device Robot 1'
NOT = I3 2chammer
©® Marker ?6 ‘Start Guard'
c/) Timer =] { 02
T Pulse Generator G ollCn)
& Foot Switch Control { o3
'{’..",3 Selector Switch { od
' Closed Tool { o5
{;Tj Controller { ob
+- (7] Controlert 3 wall|
< > o R2 v
Configuration Mode R  Configuration changed COoM4 ® Inputs left: 25| Load: 15 %
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6.3 Configuring the Emergency Stop Function

Overview

This section contains the configuration description of the Emergency Stop function.

What’s in this Section?

This section contains the following topics:

Topic Page
Emergency Stop 137
Master E-Stop Device 141
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Emergency Stop

Description

Procedure

Depending on the application, the machine’s global control system must be able to
be stopped by means of Emergency Stop button S1 which activates free outputs 13
/14 and 23 / 24 of relay group R1. Their contactors KE1 and KE2 are assigned to
provide that, when the machine is started, KE1 and KE2 are stopped in a statutory
fashion.

Proceed as follows:

Step Action

1 Drag the Two-Channel Emergency Stop symbol from the Emergency Stop folder
(which is located in the Monitoring Devices folder) onto the output symbol of R1
in the Configuration window, and fill in the window.

X

Emergency Stop

MName ‘Emergenoy Stop compl. machine  ;#

- Function

 one channel switch
@ two channel switch

- Inputs
Chi|pg |* =  Confrol Output |08 |*
Chz:ig [* <= Control Ouput [o01 [*

ﬂ ﬂ Cancel | OK

2 Confirm with OK.
Result: Now the E-Stop device is assigned to the safety relays group R1.

3 To also assign it to the solid state output 01, click with the right mouse button on
the E-Stop device in the Configuration window.

4 Choose Copy from the selection.
Result: The E-Stop device will then be copied with its properties.

5 Click with right mouse button on the symbol of the output o1.
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Step

Action

Select Paste and as copy of device.

Result: The E-Stop device will now also act on the output 01, and as the output
state o1 is linked with 02, it will also act on 02.

Note: To view the copies of a device, right click the mouse on the device. Mark
e.g. E-Stop and select the menu Mark Copies. On the copies a green bubble
appears. To remove the bubbles click Unmark Copies.

{ ol: 'Safety Guard'
hrt ‘EDM Kol and Ko

= OR
= | ‘2-channel'

?6 ‘Start Guard'

=]

12

Il 'Enabling Device Robot 1'

-

D

N

e

g) ‘Emergency Stop compl. machine'
02
G ol(C1)
03
od
05
ob

R1

HrAxxsxx 7=

2”5/' ‘Emergency Stop compl. machine'

'ﬁ‘ 'EDM E-Stop'
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Step

Action

To adjust the return circuit, drag the EDM device symbol from the EDM Devices
folder onto the symbol for R1 in the Configuration window, fill in the dialog box

in accordance with the application.

Name: [EDM E-Stop nt

- Oplions
[~ EDM Time Monitoring:

EDM Time S

01..059

~ Inputs

Input: [j12 |* =  Confrol Quiput |0z |*
a7 2] OK Gancel |
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Step Action
8 Confirm with OK.
Result: This provides that the installation can only be started when KE1 and KE2
are closed and the external start conditions (ESC) are fulfilled.
Note: If a control output c1...c8 has been used, a "*" follows the name, for
example "c2*", appears when this output is selected.
The user must guarantee that no dangerous fault can occur when this control
output is used more then once, as a dangerous short-circuit, for example, is no
longer detected.
Your screen should now look like the one below:
& XPSMCWIN 2.4.0 [9[(=)]
File Edit Mode Check Controller Options Help
DEE & -~ | QX E | Schneider
Device Library Configuration Electric
+ (7] Two Hand Controls A |5 Configuration: Robot 1 A
B Magnetic Switch = [f, ©1 6PSMC322ZP): Controle”
L Safety Mat - { ol: 'Safety Guard'
6? Zero Speed Detection 'y?' 'EDM Ko1 and Ko2'
+- [} Specific Devices = OR
=) EDM Devices Jii- Enabling Device Robot 1
bt €0M = L73 2chamnet
f;“j Start Devices ?8 ‘Start Guard'
X! Automatic Start 2’?) 'Emergency Stop compl. machine'
B NonMonitored Start = —K 02
96 Monitored Start G» ollC1)
’;j Enabling Devices { 03
- Enabling Device 2-channel { o4
i £
{:“j cellaneous Devices { o6
+ R valll
—{_ Logic Devices 2‘;&‘ ‘Emergency Stop compl. machine'
{z] ano 3 brff EDME-Stop
< > o R2 v
Configuration Mode R Configuration changed COM4 @ Inputs left 22| Load: 21 %
9 Complete the creation of the example configuration by saving and download it to

the XPSMC.

A WARNING

LOSS OF SAFETY INPUT CROSS-CONNECTION DETECTION

Ensure that no more than one critical safety input is connected to each of the
control outputs.

Failure to follow these instructions can result in death, serious injury, or
equipment damage.
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Master E-Stop Device

Description

A E-Stop device acts as a Master E-Stop on the other devices of the output. The
other devices will be deactivated when the Master E-Stop is pressed. When this
occurs, the start of this output is not possible until the start conditions of the other
devices are met.

This is also available for the copies of the E-Stop devices.

NOTE: An output state does not transfer a master E-Stop command on other
devices. Only the status itself is transferred.
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6.4

Save the Configuration

Save

Description

The configuration can be saved by opening the File — Save menu option (or by

clicking on the floppy disk symbol button ) under the current name or by
opening the File — Save As... option and assigning a new path/name.

NOTE: When you close the configuration file and then open it again, a back-up copy
is created in the same directory, with a .mcb extension. This way your last saved and
closed configuration is stored as a back-up file.
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6.5 Requesting/Changing the Password

Password

Enter Password
NOTE: Your PC must be connected to the XPSMC safety controller.
Each XPSMC command involving quitting the RUN mode (setting up the XPSMC for

example) must be confirmed with a password. If such a command is performed, a
dialogue window opens in which the password must be entered.

Change Password

The default password is safety; as a safety measure, it must be changed to an
individual password. The password must contain between 4 and 12 characters. Any
combination of letters and numbers may be used.

The password can be modified with command Controller —> Change password.

NOTE: The password is case sensitive. Security and security are thus two different
passwords.
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6.6 Sending a Configuration from the PC to the
XPSMC and Performing a Check

Sending a Configuration

Procedure

To send a completed configuration from the PC to the safety controller, follow this

procedure:

Step Action

1 Select Check — Check Configuration to check the configuration.
You can click on the Check Configuration icon alternatively:

File Edt Mode Check Controller Opfions Help
IEEIEEIEREE Y

Result: If the configuration contains no errors, the following message box
appears:

XPSMCWIN (]
No errors found.

If the configuration contains errors, a yellow question mark will be seen, and a
corresponding message box will appear.

Note: The configuration will be checked for consistency.This check neither
verifies the safety nor the suitability of the configuration for your application. You
are responsible to ensure this and to comply with all applicable codes and
standards.
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Step

Action

Go to Controller - Download Configuration to Controller to download the

configuration:

XPSMCWIN

File Edit Made Check \Gonlraller  Cplions Help
D = | Kl Stop Conlroller

Device Library Run Controller
Change Password

- s XPSMCIEZ = oad Co alion to Contr
- - il »Pewcis zc - [ Upload Configuration from Confroller
o [l X¥PSMcts ZP

Validated Copy »

e o KPSMCIE
B Read Validation

P& Read Protocol from Controller
= Open Protocol

- fibz XPSMC32 2
- [z Psmezz z0
- k2 ¥Psmcz2 ZP

- 2 XPSMIC3Z Y Confraller Setup (Bus Configuration) »
("7 Monitaring Devie =ffl Cownload Setup to Contraller
("] EDM Devices Confroller Info

[ Start Devices COM Sefings

You can click on the Configuration icon alternatively:

Controller Options Help

AR [ 8

|Gorfiguration

33003281 01/2012
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Step

Action

Click on the Download button.

Select Controller J

1. Gonnect the controllzr you want to configure:

to your PC
2. Whichis the corresponding contraller in your
configuration?
§:. = Contolert ‘Contraller 17

¢ Gontroller 2
< Gontroller 3
¢ Controller 4
¢ Gontroller5
¢ Gontroller &
< Gontroller 7

o Contraller 8

3. Startdownload (or cancel)

Download ‘ Cancel

appear:

XPSMCWIN ]

Downloading the new configuration will overwrite the existing
Do you want to continue?

Yes No ‘

Result: If the controller already has a configuration, the following message will

Click Yes to continue the procedure.

Result: If the controller is in RUN mode, the following message will appear:

DPSMCWIN ]

Controller in RUN mode. For configuration it needs 1o be stopped
Do yau want to stop it now?

Tes Mo ‘
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Step

Action

Click Yes to continue the procedure.
Result: To stop the controller, enter your password (default password is safety
in lower case)

Password [X]

Please enter the password

arrann

Ok Cancel ‘

Click OK to continue.
Result: The download procedure is starting.
After the download, you will see the protocol:

Protocol [ ][=]x]
=R &
0000
0001 ¥PS-MC V226
0002 Build DBOAD110CTDAD21 ACTOADZ1 A
0003 Configuration protocal
0004 Contraller number (1
0005 Configuration name: Robot 1
0006 Configuration date: 20060210 10:24
0oa7
0008 RESPONSETIME: 30ms
0009 RESPONSETIME Device Safety mat = 45ms
Q010
001 Modhus parameter
0012 Address 001
0013 Bitrate: 19200
0014 Parity even
0015 Stopbits: 1
0016
0017 Prafiaus Parameter
0018 Address 002
0019 Baudrate: Autodetect
0020
0021 Assignment cantral oLtputs / inputs
0022 Contral output group: 01
0023 Used inputs 31, 10,
0024 Contral output group: 02
0025 Used inputs: J2, 12,

>

4]

alidate Cancel ‘

Note: Read this protocol carefully and check it with your hardware configuration.
With Validate you confirm the correctness of the software configuration in the
controller shown in the protocol.

Click on Validate button to validate the protocol.
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Step

Action

Enter your name in the Validation dialog box:

Validation

Your name {max. 20 characters)

 Bptions

[ Alow copying of validated configuration frorm
cpniraller

[~ Greate acopy of validated configuration now

OK Gancel

Click OK to continue.

Result:
The Password dialog box will be displayed:

Password |

Please enter the passworc

P

OK Cancel

10

Enter your password and click OK.

11

Click OK to continue.

Result: The following message will be displayed:

Alternatively you can upload it later by using the menu ‘Confroller

Yes Mo

XPSMCWIN (]

Do you want to upload the protocal of the validation for your documentation now?

12

Click Yes to upload the protocol.

XPSMCWIN (x]

Configuration downloaded successfully
Do you want the controller n RUN mode: now'?

OK Mo

Result: The following message will be displayed:
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Step

Action

13

Click OK to start the controller.
Result: The following message will be displayed

XPSMCWIN [x]

Controller 15 in RUN mode now.

14

Click OK to finish the procedure.

Typical Configuration Errors

Configuration error 1: If you forgot to assign a start device to the Two-Channel
Safety Guard, the main window and the message box will look as follows:

XPSMCWin

File Edit Mode Check Confroller Opfions Help

DS HE v Qw8

| Device Library

Configuration

] Gontroller
- B PEMCIBE
o illﬁ XPEMC16 ZC - CANoper Extension
:- = ihﬁ KPSMCAE ZP - Profibus Extension
-~ ffhg XPSMCTEX
= Bk ¥PEMC32Z
- ih2 KPEMC32 ZC - CANoper Extension
‘- ilﬂ XPSMC32 ZP - Profibus Extension
- i XPSMCIZ X

m Monitoring Devices

[ ] EDM Devices

@ Start Devices

(7] Enabling Devices

@ Miscellaneous Devices

[ State of Outputs

=] GConfiguration: ‘Robot 17
Ellr k2 C1 (PSMC32ZP): "Controller!”

T 1 OR
E. Lo “Z-channel

art quard’

o EDM Kol andKo2

: ,® ‘Emergency Slop compl. machine’
[

C Gl

XPSMCWIN (%]

WISSING START DEFINITION
Some devices require a start fo be defined but haven't by now:

Please see the yellow question mark(s) in configuration tree and atlach a
start device to the marked items(s)
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Configuration error 2: If you forgot to set the inputs and outputs of the start device,
the main window and the message box will look as follows:

File Edit Mode Check Controler Options Help

XPSMCWin

NS E oo QR

\Device Library

| Configuration:

= Controller
- fihs XPSMCIEZ
:— - illﬁ XPSMC18 ZC - CANopen Exlension
- illi KPSMCAE ZP - Profibus Extension
- fihs XPSMCTEX
o [l XPSMC32Z
:- - ibz KPBMC32 ZC - CANope Extension
:— - i];z XPSMC32 2P - Profibus Extension
- - k2 XPSMC32 X
(7] Monitoring Devices
7] EOM Devices
[T Start Devices
- g1 Automalic Start
'@ Non-Monitored Start
-~ 98 Monitored Start
(7] Enabling Devices
(] Miscellaneous Devices
[7] State of Outputs

= Configuration: "Robot 17
E— . C1 (XPSMC32 ZP): Controller!”
EF £ o "Safety guard
. Bl EOR
: ] La 2-channet
L) o8 St
+ - -} “Enabling Device obot 17
Ly EUMKoT and KoZ!
. ,® 'Emergency Stop compl. machine’
B o
LG ol

XPSMCWIN
MISSING PROPERTIES

Some device properties still need to be set
See the vellow question mark(s) in configuration free:

(]
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6.7 Loading a Configuration

Loading

Description
The configuration of a controller can be uploaded at any time without stopping the
controller.

Procedure

Proceed as follows:

Step Action
1 Connect your PC to the XPSMC safety controller.
2 Choose the command Controller — Upload Configuration from Controller or

£
click on the button i in the toolbar.
Reaction: The configuration is loaded from the XPSMC and then represented in
the usual tree structure.
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6.8 Creation/Transfer of a Validated Configuration
Copy

Overview

This section contains the description of creation and transfer a validated
configuration copy.

What’s in this Section?
This section contains the following topics:

Topic Page
Copy/Saving of a Validated Configuration 153
Transfer of a Validated Configuration Copy 154
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Copy/Saving of a Validated Configuration

Condition

As a condition to create a copy of a validated configuration, the Enable copying of
validated configuration from controller option must be selected during the
validation of the configuration, see also Sending a Configuration, page 144, step for
the validation. Under this condition the user is able to make a copy of the validated
configuration from the XPSMC into a binary file at any time. In addition, the Create
a copy of the validated configuration now option can be selected in order to
immediately create such a copy during the validation.

Copy of a Validated Configuration

Included with the configuration itself, the following data of the original controller is
taken:

e validation counter (VDC)

e password

e validation data (name, date)

e device parameters (Modbus parameters, controller number)

This file can be used as a safety copy to transfer the validated configuration to
another controller without the need of a new validation.

Saving a Validated Configuration
Proceed as follows:

Step Action

1 Connect the PC to the controller containing the validated configuration which is
free for copy.

2 Choose the command Controller — Create validated copy.
Result: The configuration will be read out of the controller.

3 Enter the save location and file name in the window which appears.
Result: The copy will be saved as this file.
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Transfer of a Validated Configuration Copy

Description

When a file with a copy of a validated configuration has been made (see chapter
Copy/Saving of a Validated Configuration, page 153) for a certain controller, it is
easy to transfer the configuration into another controller, especially for replacement
of a XPSMC unit for service or for installation of controllers in identical machines.

Procedure 1 - New Controller
Proceed as follows:

Step Action
1 Connect the PC to the controller in which the validated configuration is to be
transferred.
Result: The controller is not configured, the Power LED is on, and the CNF LED
is blinking.
2 Choose the command Controller — Validated copy — Transfer validated

copy to controller.

Result: You get 2 messages:

® Please connect the controller you want the configuration to transfer to and
press 'OK’ to start the transfer.

e Transferring the copy will overwrite the existing configuration in the controller.
Do you want to continue?

3 Indicate in the appearing window the name of the validated configuration file.
Result: The validated configuration is transferred into the connected controller.
A message box tells you to powercycle the controller to start the new
configuration.

Procedure 2 -Configured Controller, Password Available
Proceed as follows:

Step Action
1 Connect the PC to the controller in which the validated configuration is to be
transferred.
2 Choose the command Validated copy — Transfer validated copy to
controller.

Note: If the controller is running, another message box reminds you that the
controller has to be stopped. You will also be reminded to enter your password.
If you do not have a password, you will have to reset the controller by
powercycling it and simultaneously pressing the Reset button. See also
Procedure 1 - New Controller, page 154 for downloading a validated copy.
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Step

Action

Indicate in the appearing window the name of the file.
Result: The validated configuration is picked out from the file and transferred
into the connected controller.

A message box tells you that you have to powercycle the controller to start the
new configuration and run the controller.

NOTE: To modify the configuration, you need the password of the validated
configuration. The controller password has been overwritten.

Procedure 3 - Configured Controller, Password Unavailable

Reset the controller by pressing the Reset button and simultaneously performing a
power cycle. Then follow Procedure 1 - New Controller, page 154.

Validated Configuration into another Controller

The new controller now has the validated configuration, including the validation
counter (VDC), the password, the validation data (hame, date) and the device
parameters (Modbus parameters, controller number).

It can be used like the original controller from which the copy was made from, except
that the running time (OPC) of the configuration is set to zero.
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6.9

Read Protocol from Controller

Read Protocol from Controller

Procedure

Proceed as follows:

Step

Action

1

Connect the PC to the XPSMC safety controller.

2

The controller has to be put in Stop mode with the menu Controller — Stop
Controller.

A window appears, and you are asked to enter your password to stop the
controller.

Choose the menu Controller — Read Protocol from Controller.

Result: The protocol will be displayed in a separate window and can be printed.
Note: This print is just a work tool.

The only proof of the correctness of the configuration is the validated and signed
protocol. (See chapter Sending a Configuration, page 144)
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XPSMC Safety Controller Diagnostics

Introduction

Various states of an XPSMC safety controller can be monitored by connecting it to
a PC and using the diagnostics mode of the XPSMCWIN application.

NOTE: During the fault diagnostics, the XPSMC continues to operate without being
influenced.

Procedure
The fault Diagnostic mode is activated as follows:

Step Action

1 Connect your PC to the XPSMC safety controller in operation.

Start the XPSMCWIN software.

Open a configuration from a file or upload the configuration from the controller.
Note: The saved configuration must correspond to the one already in the
controller. The controller configuration must have been validated. To use a
saved configuration for diagnostics it has to be saved after download. Only in this
case it contains the required information.

4 Choose the Diagnostic mode. To do this, choose the menu Mode — Diagnostic

Q
or click on the icon for the Diagnostic mode.
Result: The window will become grey, to show that no modifications can be
made.
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Color Definitions

In the Configuration windo
of the configuration tree.

w, a colored circle is placed next to each function symbol

The color indicates the current status of the corresponding function:

S XPSMCWIN 2.4.0
File Mode Diagnostics Options Help

QR

Device Library

Configuration

] Configuration: ‘Robot 1°
— ‘32 C1 (XPSMC32 ZP): 'Controller1"
@ {° [264] 01'Safety Guard
- @® vﬁ [259] EDM Kol and Ko2'
@ -9 i01-c01: 'Input’
@ {=1] (2630R
— @ Ji- [260] Enabing Device Robot 1
@ D 0202 Ch1'
@ - 0303 Th2'
@ D 0404 Th3
O 73 12521 2 chomer
& 90 1261) St Guard'
@ © ittt Start
@ D 05¢05 Ch1'
@ D i06c06: Th2'
', [257] ‘Emergency Stop compl. machine'
@ -® 07-c07: Tht'
@ -® 0808 Th2
@ 7 (265]02
@ G> [264]01(C1)
O S o3
C { od

Device [261]: Short circuit between inputs.

Diagnostic Mode [o¥ Diagnostic running COM4 ()
Meaning of symbols
Symbols Meaning
Red Point The safety output is deactivated or the device is not enabled

(for example, protective guard is open or the concerned
input is open.

Red Point with a Yellow Flash

An error exists for this device (input/output). The error
message will be shown at the bottom of the configuration
window.

Green Point

The safety output is activated, or the device is enabled (for
example, protective guard is closed or the concerned input
is closed.
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Diagnosis

Symbols

Meaning

Green Point with a Hourglass | This output has a category 1 stop.

The enabling conditions are no longer fulfilled, but the time
delay is not yet finished.

Yellow Point This device or this output is enabled (this means that the

conditions to start are fulfilled), but not yet started.

Grey Point

The related output or device is not used, or the PC has not
yet received the diagnostics data from the XPSMC (the
points are then disabled).

Fault Diagnostics of Different Devices

Proceed as follows

Step Action

1 Click on the symbol of the device to see the state of the inputs of the different
devices

2 Click the right mouse button within the Diagnostic window.
Result: A special menu will appear.

3 Select Overview from the menu.
Result: A new window appears displaying the diagnostics of the inputs and
outputs of the controller.

4 Click on Pause diagnostic in the menu Diagnostics to pause the diagnostics.
Result: The Diagnostic window keeps the status.

5 Click on Start diagnostic in the menu Diagnostics to start the diagnostics.

Result: The window will be continuously updated.

33003281 01/2012

159




Diagnosis

160 33003281 01/2012



Appendices %

33003281 01/2012 161



162 33003281 01/2012



Example Wiring and Functional

Diagrams A

Overview
This chapter contains examples of wiring and functional diagrams.

NOTE: The data for safety categories in accordance with EN ISO / ISO 13849-1
refers to the maximum achievable categories. The machine control must be
appropriately configured in order to achieve the desired category.

What’s in this Chapter?
This chapter contains the following topics:

Topic Page
Electrical Diagram for the XPSMC 165
Three One-Channel Emergency Stops, with Automatic Start 167
Two Two-Channel Emergency Stop, with Start Button 169
Safety Guard with One Channel 172
Two Channel Safety Guard 175
Two Channels Safety Guard with Lock 179
Light Curtain with Relay Outputs 183
Light Curtain with Transistor Outputs 187
Muting for Light Curtains Type 4 191
Magnetic Switch 193
Two-Hand Control 197
Safety Mat 199
Zero Speed Detection 201
Injection Molding Machines 204
Hydraulic Press Valve Monitoring 207
Hydraulic Press 2 209
Eccentric Press 215
Eccentric Press 2 219
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Wiring and Functional Diagrams

Topic Page
Selector Switch 224
Timer 226
Shaft/Chain-Break Monitoring 229
Seat Valve Monitoring 231
Enabling Device 2 Channel 233
Enabling Device 3 Channel 235
Foot Switch 237

164
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Wiring and Functional Diagrams

Electrical Diagram for the XPSMC

Response Time

When not other mentioned the following drawings show a XPSMC16 with a
response time of 20 ms.

Wiring Diagram

A DANGER

HAZARDOUS VOLTAGE
Disconnect all power before servicing equipment.
Failure to follow these instructions will result in death or serious injury.

XPSMC16 / XPSMC32
XPSMCTE
M skl lalealeole] [i1 i Tiz ia [is [ie [ 7 [is [ia Tiolitt lite ialitali15]is | [z [oa [ (W] [32[a
| XPSMCIS 7 s
T [@’ \ safety controller T
[ - - - -
i E b | | ] ] ]
ZK LOGIC Ghanel ﬂ Ghannel U]' Channel ﬂ Ghannel ﬂ Ghannel ﬂ Ghannel U
o ] e B
T Chemnel 2|y Channel 2 |’y Channel 2|5 Channel 2|4 Channel 2|'y  Channel 2]
T T 1 ) ) ) ) ) )
A2 [eND]eND]GND] [ofl | [o2] [03] [od] [65 | [5 [14 T24] [34 [44
XPSMC32
i [kele7lsloaloakaleo ol ke lor bsles balealeo o] [it T2 Tia Tia [is [i6 [iz [is [ia [i1olit1 [i2 [alinalitslite] [iz [ Tiso 1 [ 42 \23 [ Trt [ [e3] 34
| XPSMCI? (= ‘
T o ' )] safely controller TEE@\
K4 | ] ] 1 ] ; [ ]
7 LOGIG Channel ﬂ Channel WJ:' Channel ﬂ Channel U Channel ﬂ Channel U
-
Channel ZJ Channel ZJ Channel QJ Channel QJ Channel ZJ Channel QJ
[(— | e T T T
A2 |GND\GND|GND| [of | [02 ] [03] [od] [6 | [o5 | [ 14 [24] [34 [44

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Technical Data

Description of terminals

Terminal Layout

Meaning

A1-A2

24V — power supply; A1 is the positive pole (+24 VDC), A2 is the
negative pole (0 VDC, GND)

GND It is identical to the 0 V potential on A2 for loads on the 01...06
semiconductor safety outputs.

cl1-c8 control outputs for safety input power supply
The control outputs contain a signal which enables short circuit
detection monitoring, voltage intrusion and open circuit detection for the
connected control components.

i1-i16 or i1-i32 safety inputs

H1 connection for muting lamp

01-06 semiconductor safety outputs

13/14, 23/24,
33/34, 43/44

safety outputs, potential free

TER 8 pin RJ45 connector used to connect the XPSMC safety controller to a
PC for configuration and/or diagnostics. The communication via the
TER terminal is Modbus RTU protocol and can also be used to connect
to an HMI Magelis operating terminal, or a standard PLC.

Fieldbus connector for a fieldbus dependant on version:

e Profibus DP: 9 pin D-SUB female connector
o CANopen: 9 pin D-SUB male connector.

166
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Wiring and Functional Diagrams

Three One-Channel Emergency Stops, with Automatic Start

Functional Diagram

The following diagram shows three One-Channel Emergency Stops and the
relevant control outputs for categories 0 and 1:

Operation

Operation Emergency Operation Emergency
Stop Stop
Input |
Emergency Stap 1 |
Input I |
Emergency Stop 2 |
Input
Emergency Stop 3
Relay Outputs K1/K2
Stop Category 0
Relay Outputs K3K4
Stop Category 1
tv=01.300s w=01.300s
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Wiring and Functional Diagrams

Wiring Diagram
The following image shows the wiring diagram of the One-Channel Emergency

Stop:
230 ~ 2300 -
24 +24 Y
[I]H F2 ] F3 }
i n ]
A1 Eskrlcebfldlaleolt] Tl [ie] [ [l Tis[ fi6[ [ir] [® [io [itoJitt [ne[inaind [is[ie] [13]23] [H1[ [33[34
\ Safety Controller P y
T - B [k} NPSMCTB )
L ] Fieldbus TER , _ , -
il J g ] T : g
7w Locic Chamel Uw- Channel U" Channel ﬂu Channel Uu Channel ”-- Channel U--
e | : | | : ] -y =
r Chanel ZJ Channel ZJ-- Channel ZJ Chanrel 2J Charnel ZJ Channel ZJ
——— . ’ : : : :
A2 [GNOJENDGND] ToT [o2 To3 ] [ o4 ] [ o5 ] [6 ] 14 124 [34 T44
Emergency
Stap

Emergency Stop Category 0

v Qv

(1) See Technical Data in XPSMC safety controller Hardware manual for maximum fuse sizes.

NOTE: A jumper between the 2 terminals of an Emergency Stop will not be
recognized. Short-circuit between i1, i2, i3 will be recognized.

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Two Two-Channel Emergency Stop, with Start Button

Functional Diagram

The following functional diagram shows two Two-Channel Emergency Stops and

the relevant control outputs for Categories 0 and 1:

Operation

Emergency
Slop

Operation

Emergency Operation
Stop

Input Emergency Stop T
Channel 1

[

Input Emergency Stop 1
Channel 2

Input Emergency Stop Z |

Channel 1

Input Emergency Stop 2
Channel 2

I
I

7

[

Input
Star

Output o1
Stop Category 0

Qutplt o2
Stop Categony 1

v =0.1..300s

=0.1..300s

33003281 01/2012

169



Wiring and Functional Diagrams

Wiring Diagram
The following wiring diagram shows two Two-Channel Emergency Stops and the
relevant control outputs for the Categories 0 and 1:

24 24
F
1) ]
81 52 83
atopatyor
Emer- Emer- Start
gency gency
Push Push
Button Button
A TlesE7leeboledk3ke2k ] Tl [ef B[ T[4l [iEl fi6] [ie] [e[ [l [ito Tt [Jnz] Jirs[Jna[Jus[Jie] 12 ]23 ] [H1] [33 [34
| XPSMC16 (]
! salely cunlroller
) y TER R RE
i | ] ] ] .
Channel U Channel uu Channel u Channel U Channel ” Channel U"
| | | : : 1 Fe Y-y Y-
Gharinel 2|1y Channel 2|~ Ghenrel 2|~ GChannel 2|7y Gharnel 2|~ Ghannel 2 |'s
— ' ' ' : : '
A2] [GND[GNOGND] [o1] [02] [o3 ] [od | [05 ] Job ] [14 T 24] [34 ][44

Emergency stop category 1
Emergensy stop category 0

av 0w

(1) See Technical Data in XPSMC safety controller Hardware manual for maximum fuse sizes.

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.

170 33003281 01/2012



Wiring and Functional Diagrams

Wiring Diagram with Externally Supplied 24 V Input

The following wiring diagram shows two Two-Channel Emergency Stops and the
relevant control outputs for the Categories 0 and 1 with externally supplied 24 V

input:
+24V +24V
F1
) ]
81 82 s3
Al A AR TR
Emer- Emer- Start
gency gency
Push Push
Button Button
Al [Jeslc7[c6ks a3kt [ [ 2] [@] [ [i] T[] [ [ [io [ito]i1 [i12 Ji13 Jina Jits Jite [ [13]23 [JH1] ] 33]34

} \ Safety Controller 3

T I g mi o

LoGIc Channel 1J hannel 1 J Channel 1J Channel 1 J hannel 1 J Channel 1 J

r Channel ZJ %Channel 2 J:[Channel 2 J:|Channel 2 J%Channel 2 J%Channel 2 J%

A2 |GND|GND|GND| [o1] [o2 ] [ 3] [o4] [o5] [ o6 [ [14 24 | [34]44

o]
=T

Emergency stop category 1

Emergency stop category 0

ov oV

NOTE: For safety inputs not supplied by control outputs use external means to
achieve up to SIL3 (EN / IEC 61508) or PL e, Category 4 (EN ISO / ISO 13849-1),
e.g. shielded cable.
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Wiring and Functional Diagrams

Safety Guard with One Channel

Functional Diagram

The following functional diagram shows the Safety Guard with One Channel with
Start Interlock and different Start Functions:

Start Function

Start Interlock = YES

Automatic Start

]
% Guard Guard Guard
o closed opened closed
Input
Limit switch —
QOutput —
no start
Monitored Start
Rising Edge
g
% Guard Guard Guard
o closed opened closed
Input Limit Switch
Input Monitored
Start
Output —
no start
Monitored Start
Falling Edge
]
% Guard Guard Guard
s closed opened closed
Input Limit
Switch —

Input Monitored —
Start

Output

s

no start
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Wiring and Functional Diagrams

The following functional diagram shows the Safety Guard with One Channel without
Start Interlock and different Start Functions:

Start Function Start Interlock = NO

Automatic Start

—

% Guard Guard Guard
o closed opened closed
Input
Limit switch
Output —
Monitored Start
Rising Edge
% Guard Guard Guard
o closed opened closed
Input
Limit switch
Input Monitored 1
Start
Output
Monitored Start
Falling Edge
% Guard Guard Guard
o closed opened closed
Input Limit
Switch

Input Monitored
Start

Output

33003281 01/2012
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Wiring and Functional Diagrams

Wiring Diagram
The following wiring diagram shows the Safety Guard with One Channel with and
without Start Interlock and different Start Functions:

20~ 230~
24\ 24
}H F2 ]

1) m

A TkekT bl 2] T Tie] Tie] [@] [i5] 6] [w] [®[ [ Jio [ [ ita [us[ine] J13[23] [HI] [3R ]34
] | Safety Gonraller =
T : \ XPSMGIE Foldb =
A K1 - K3 | -
17 77— E) E
i LOGIC Charnel 1|4 Channel 1 |14 Channel 1w Channel 1]w Channel 1]« Channel 1]
1] 1777 mi-y Fg
F Channel 2J Charmel QJ‘- Channel 2J Channel QJ Channel QJ Channel QJ‘-
T T 1 ) ) ) | | )
A2 [REEEER| Tol] [o2] To3 ] [ od ] [o5] [ [14 [24] [34 T44
Release
v v

(1) See Technical Data in XPSMC safety controller Hardware manual for maximum fuse sizes.

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Two Channel Safety Guard

Functional Diagram

The following functional diagram shows the Two-Channel Safety Guard with Start
Interlock and different Start Functions:

Start Function

Start Interlock = YES

Automatic Start

% Guard Guard Guard
o closed opened closed
Input limit switch
1
Input limit switch
0 L
. t<tsyn
Input EDM ’—
Output — | t<tEOM —
-
na start
EDM: External Device Monitoring
Monitored Start
Rising Edge
% Guard Guard Guard
o closed opened closed
Input limit swich
‘l | I
Input limit switch
h I L
. t<tsyn.
Input monitared
start
Input EDM
—
Output —
no start o g LS LEDM
EDM: External Device Monitoring
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Wiring and Functional Diagrams

Start Function Start Interlock = YES
Monitored Start
Falling Edge
% Guard Guard Guard
o closed apened closed
Input limit switch
" I
Input limit switch L
- t<tayn.
Input monitored
start |
Input EDM
—
Output —
no start | | 1<tEDM

EDM: External Device Monitoring

The following functional diagram shows the Two-Channel Safety Guard without
Start Interlock and different Start Functions:

Start Function

Start Interlock = NO

Automatic Start

% Guard Guard Guard
o closed opened closed
Input limit switch
1
Input limit swich
2
| o t<tsyn
Input EDM™T7]
Output — j
Pl e 2OV 1= 1 EDM — o —
t >t EDM —m- -

EDM: External Device Monitoring
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Wiring and Functional Diagrams

Start Function

Start Interlock = NO

Monitored Start

Rising Edge
% Guard Suard Guard
= closed opened closed
Input limit switch
1
Input limit switch
2 . t<tsyn.
Input moniored
start I
Input EDM
Output —| | 1<1EDM
EDM: External Device Monitoring
Monitored Start
Falling Edge
T
= Guard Guard Guard
= closed opened closed
Input limit swich
1 —
Input Tt switch
RS

—

Input monitored
start
Input EDW
Output t<tEDM
— o et

EDM: External Device Monitoring

33003281 01/2012
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Wiring and Functional Diagrams

Wiring Diagram
The following wiring diagram shows the Two-Channel Safety Guard with and without
Start Interlock and different Start Functions:

24 24y
[ F1
0]
52
S K02
aan\ EDM
Al [kskrlesRaldkalesket] Tl Tel [o] Tdl T 6] 7] Ti] [ [no it Juz[insua [ns[is] [13]23] [H1] [33 ]34
\ Safety Gontroller Fme]
T 5 KO} APSMCIE e
N Fieldbus TER _ R _ R
e He ] 5 T T 7 ‘
i LOGIC Chamel 1] Channel 1 |4 Channel 1|« Chennel 1] Ghannel 1|-4 Channel 1]+
: : | : : Ty [ED Y-
|— Charnel ZJ-. Charnel 2J-‘ Channel 2J1| Channel 2J1| Channel 2J~ Channel ZJ‘.
T T 1 | | ) | | )
A2 [GNDJGNOJGND] ToT ] [o2] [o3 ] [ od ] [o5] [ ] [14 T24] [34 T44
K1 - K02
v oy

Channel1  Channel 2

ESC External Start Conditions

EDM External Device Monitoring

(1) See Technical Data in XPSMC Safety Controller Hardware manual for maximum fuse size
The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Two Channels Safety Guard with Lock

Functional Diagram

The following functional diagram shows the Two-Channel Safety Guard with Lock
and with Start Interlock and different Start Functions:

Start Function

Start Interlock = YES

Automatic Start

33003281 01/2012

2 Guard Guard Guard
=)
out It t?]_ closed opened closed
nput limit switc
1 L
Input limit switch
' L L
t<tsyn
—-
Input lock
Output —
no start
Monitored Start
Rising Edge
E Guard Guard Guard
o
[t closed opened closed
Input limit swich ‘ L
1
Input limit swich
i L L
- t<tayn.
Input lock
Input rmonitored
start
Output —
no start
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Wiring and Functional Diagrams

Start Function

Start Interlock = YES

Monitored Start
Falling Edge

E Guard Guard Guard

(=)
‘ | ?]. cloged Jpened closed
nput limit switc

" L
Input mit swich L

t<tayn.
—-

Input lock

Input monitored
start

COutput

no start

The following functional diagram shows the Two-Channel Safety Guard with Lock
and without Start Interlock and different Start Functions:

Start Function

Start Interlock = NO

Automatic Start

% Guard Guard Guard
o= closed opened closed
Input limit switch ‘
1
Input limit swich
2 \;
. t<tsyn
-
Input lock
Output

180
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Wiring and Functional Diagrams

Start Function Start Interlock = NO

Monitored Start
Rising Edge

Guard Guard Guard
closed apened closed

|
Input limit swich
) —

Input limit switc

— = Power

o t<tayn
Input lock
Input monttored
start
Output
Monitored Start
Falling Edge
% Guard Guard Guard
oo closed opened closed
Input limit switch ‘
1
Input imit swich
2
| g ltEn
Input lock
Input monitored
start
Cutput |
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Wiring and Functional Diagrams

Wiring Diagram
The following wiring diagram shows the Two-Channel Safety Guard with Lock and
with and without Start Interlock and different Start Functions:

=4y 24y
F1
)] I
ESC
1 KO
4
=) K02
53 EDM
)
Start
A1EoErkekbkdbakep] Tl Te[ T[] T4l T[s[ T[el Tir[ [®] [a [iofut [z Jiaialuns[ie [ [13[2a] [H1][33[34
| Safety Controller r
T,op K ¥PSMGIE =)
N Fieldbus TER , - , -
i J ] ] ] ] ]
i LOGIG Chaninel 1J-- Charnel U" Chaninel Uw- Charinel ”w- Charnel ﬂu Charel 1 |«
1 ®@y) @y
|— Channel QJ Charnel 2J<| Channel Zjﬂ Charmel QJﬁChannel ZJ Charmel 2J
T T
A2] |GND\GND|GN 01 I [o2] [o3] [od] [05] [ob | [14 [ 24] [34 T44
0y v

Channel 1 Channel 2

ESC External Start Conditions

EDM External Device Monitoring

(1) See Technical Data in XPSMC Safety Controller Hardware manual form maximum fuse
size

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,

up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Light Curtain with Relay Outputs

Functional Diagram

The following functional diagram shows the Light Curtain with Relay Outputs with
Start Interlock and different Start Functions:

Start Function Start Interlock = YES
Automatic Start
g Light curtain Light curtain inter- Light curtain
[ free rupted free
Input OS850 1
Input 0SSD 2 \_
mlBECY
Input EDM ’—
COutput _t<EDM —
na start -t
033D: Outout Safety Switching Device
Monitored Start
Rising Edge
o
< Light curtain Light curtain inter- Light curtain
o free rupted free
Input 05301
Input OSSD2
t<tsyn \—
— -
Input monilored
start
Input EDM ’7
Output N <EMo
no start o
0SSD: Output Safety Switching Device
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Wiring and Functional Diagrams

Start Function

Start Interlock = YES

Monitored Start
Falling Edge

=)
c
“
o

Light curtain

Light curtain inter-
rupted

Input 0SSD1

Light curtain
free

Input 05302

Input maonitored —

t<tsyn

start

Input EDM

1< IEDM

Output

033D: Outout Safety Switching Device

The following functional diagram shows the Light Curtain with Relay Outputs without

Start Interlock and different Start Functions:
Start Function Start Interlock = NO
Automatic Start
f=))
% Light curtain Light curtain inter- Light
o free rupted curtain
Input 0SSO 1
Input 0SSD 2
t<tsyn
— -
Input EDM —
Output —
g DM = t EDM — -t
1 1 EDM —p -y

0550: Output Safety Switching Device

33003281 01/2012
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Wiring and Functional Diagrams

Start Function

Start Interlock = NO

Monitored Start
Rising Edge

Light curtain inter-
rupted

o
c Light curtain
s free
Input OSSD1
Input OSSD2

Light
curtain

_4-1<Isyn

Y

Input monitored
start

Input EDM

Output

t < tEDM

ey
-

0SSD: Output Safety Switching Device

L
[

Monitored Start
Falling Edge

=
=
@

o

Input OS501

Input OSSD2

Input monttored
start

Input EDM

Output

Light curtain
free

Light curtain inter- Light
rupted curtain
riLIEY

L

1<tEDM
— -t

035350: Qutput Safety Switching Device:

33003281 01/2012
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Wiring and Functional Diagrams

Wiring Diagram

24

The following wiring diagram shows the Light Curtain with Relay Outputs with and
without Start Interlock and different Start Functions:

24

Fi
[ v

ESC[C Espe-
ESPE output

[1)]

ESPE

05501 05502
L 1o K2y

[2) Kol
]

51
EDM

b
Start

A1 [Eelrk6lbkdeake ] Tl [ie] [is] T[4l T[] (8] [l i8] [ [iofin [n2Jis[a[is[ie [ [13[23 ] [HI] [33[34
| Safely Controller )
T : o} \ XPSMC1B Feldbs T
= K1 | - K3 |- -
Ao o ] . . L , L[ %3]
X LOGIC Channel ﬂ Channel Uu Channel U Channel 1J Channel U Channel uu
: | | | : 1oy F Y-
T Channel 2J-‘ Channel 2Jw Charnel 2). Channel 2Jm Charnel ZJ-‘ Charnel 2Jw
— — : i i i : i
A2 [GNC[GND[GND] Tol] o2 [03] [od] [o5 [ [ob T [14]24] [34 J44

[

KD1 ﬂ ko2 Elj} 3

Channel Channel 2

ESC External Start Conditions
EDM External Device Monitoring
ESPE Electro Sensitive Protective Equipment

OSSD Output Safety Switching Device
(1) See Technical Data in XPSMC Safety Controller Hardware manual form maximum fuse

size
The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Light Curtain with Transistor Outputs

Functional Diagram

The following functional diagram shows the Light Curtain with Transistor Outputs
with Start Interlock and different Start Functions:

Start Function

Start Interlock = YES

Automatic Start

Input moniored
start

Input EDM

Output

DE: Light curtain Light curtain inter- Light curtain
X free rupted free
InpLt 0S50
Input OSS02
APMEIEY
Input EDM
OUIDUI - ‘ﬁEDM —
no start
0SSD: Output Safety Switching Device
Monitored Start
Rising Edge
=
5 Light curtain Light curtain inter- Light curtain
x free rupted free
Input 05501
Input 05502
- t<tsyn

no start

0SSD: Output Safety Switching Device

t<tEDM

33003281 01/2012
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Wiring and Functional Diagrams

Start Function Start Interlock = YES

Monitored Start

start

Input monitored

Falling Edge
j=)
£ Light curlain Light curtain inter- Light curtain
o free rupted free
Input 05501
Input 0SS02
LY

=

Input EDM

Output

no start

0SED: Outout Safety Switching Device

1 <IEDM

The following functional diagram shows the Light Curtain with Transistor Outputs
without Start Interlock and different Start Functions:

Start Function Start Interlock = NO

Automatic Start

038D: Qutput Safety Switching Device

o
£ Light curtain Light curtain inter- Light
[ free rupled curtain free
Input 05501
Input 0SS02
t<tsyn
— - -—
Input EDM —
P | qiiEnm =t EOM — i —
£ 1 EDM — i
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Wiring and Functional Diagrams

Start Function

Start Interlock = NO

Monitored Start
Rising Edge

=23
c
“v

[

Light curtain
free

Light curtain inter-

Input 0SS0

rupted

Input OSSD2

Input monitored

curtain free

——

Light

1<tsn

start
Input EDM

Output

t < {EDM

-
-

OSSD: Output Safety Switching Device

-
I

Monitored Start
Falling Edge

=]
=
L}

o

Input 0SS0

InpLt 0SS02

Input monitored
start

Input EDM

Output

Light curtain
free

Light curtain inter-

rupted

curtain free

Light

1<tsn

L

1 <tEDM

0SSD: Output Safety Switching Device

—— e
|
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Wiring and Functional Diagrams

Wiring Diagram
The following wiring diagram shows the Light Curtain with Transistor Outputs with
and without Start Interlock and different Start Functions.

24 24

BS[_ EsPE-

ESPE output
o
ETEUJJ; K17
08301 03802
(—|) T K2y

1
I EDM
Siar‘q
A1 EsE7ksletkdleak2kt] [0l [l Tia] T4l [&] Te ] [l [s] [ie [ro it [it2 [nzJita[ns[ie] [13]23] [H [ [33 ]34
| Safety Controller r
U [0} \ KPSMG15 ] T
L R ot e e AR LU R B
iy LOGIC Channel Uu Channel U-- Channel Uu Channel Uw- Channel u-- Channel U"
| | | | | 1 Ey- -
r Channel 2Jﬂ Charnel 2J-- Channel 2J<| Channel Zj‘l Channel ZJ Charnel 2)-
—T— : ’ : : ’ :
A2 ] [GND[GNC]GHD] [o1 ] [o2 | [03 ] [od4] [ o5 [06 | [14 [24] [34 [44

Kot E;J%V KOZEF} y

Channel 1 Channel 2

[

ESC External Start Conditions

EDM External Device Monitoring

ESPE Electro Sensitive Protective Equipment

OSSD Output Safety Switching Device

(1) See Technical Data in XPSMC Safety Controller Hardware manual form maximum fuse
size

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,

up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Muting for Light Curtains Type 4

Functional Diagram

The following functional diagram shows the Muting for light curtains type 4:

(4 apulasn Gunn
pajdnuay|
auo7 uoioeiag au07 Uojoaleg
SpUaAN | > ] Bumn 1= 1
1
I|_ —
[ UAS 1> |
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Wiring and Functional Diagrams

Wiring Diagram

The following wiring diagram shows the Muting for light curtains type 4:

+24 +24
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52 ) 56 H1
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Muting uting Over| ESPE output Muting lamp
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K02
o [+3
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Channel 1 Ghannel 2

ESC External Start Conditions

EDM External Device Monitoring

ESPE Electro Sensitive Protective Equipment

(1) See Technical Data in XPSMC Safety Controller Hardware manual form maximum fuse
size

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,

up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Magnetic Switch

Functional Diagram

The following functional diagram shows the Magnetic Switch with Interlock and
different Start Functions:

Start Function Start Interlock = YES
Automatic Start
z Magnet Magnet Magnet
£ present absent present
Input NG r
Input NO
- t=1syn
Input EDM
—
Output —
| | g [<IEDM
no start
Monitored Start
Rising Edge
g Magnet Magnet Magnet
& present absent present
Input NC [
Input N
o 1< tsyn
Ll -
Input monitored
start
Input EDM —
Cutput — { < EDM —
no start o
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Wiring and Functional Diagrams

Start Function Start Interlock = YES

Monitored Start
Falling Edge
§ Magnet Magnet agnet
< present absent present
Input NG [
Input MG
- t<tsyn
Input manitored i ]
slart ™|
Input EDM —
Output 1< DM
no start -

The following functional diagram shows the Magnetic Switch without Interlock and
different Start Functions:

Start Function Start Interlock = NO
Automatic Start
g Magnet Magnet Magnet
& present absent present
Input NC
Input NC:
- I<tsyn
Input EDM— |
CQutput —
__ t<tEDM t=1EDM
— - |t -t
t>tEDM
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Wiring and Functional Diagrams

Start Function

Start Interlock = NO

Monitored Start

Rising Edge
g Magnet Magne Magnet
= present absent present
Input NC
Input NG
t<tsyn
Input monitared L
start
Input EDM
Output < EOM
<
-
Monitored Start
Falling Edge
g Magnet Magnet Magnet
&£ present absent present
Input NG
Input NO
t<tsyn.
Input monitored l_ ’_
start —
Input EDM ‘ |_
Output 1 <1EDM
— -
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Wiring and Functional Diagrams

Wiring Diagram

The following wiring diagram shows the Magnetic Switch with and without Interlock
and different Start Functions

24 24V
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Ly ---7 K01
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Channel 1 Channel 2

ESC External Start Conditions

EDM External Device Monitoring

(1) See Technical Data in XPSMC Safety Controller Hardware manual form maximum fuse
size

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,

up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Two-Hand Control

Functional Diagram

The following functional diagram shows the Two-Hand Control device:

Input Push Button 1
NO

Input Push Buttan 1
NG

Input Mush Button 2
N

Input Push Buttan 2
NG

Qutput

L
—

=
)

5=

g Two-Hand- Two-Hand- Two-Hand-
' Control Control Contral
§ Activated Mot Aclivated Activated

t <500ms
Mo Start

33003281 01/2012

197



Wiring and Functional Diagrams

Wiring Diagram
The following wiring diagram shows the Two-Hand Control device:

+24 24V
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[ ()

S1=
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%(. My 2y %

Channel 1 Channel2
Walves

ov
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(1) See Technical Data in XPSMC safety controller Hardware manual for maximum fuse sizes.

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.
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iring and Functional Diagrams

Safety Mat

Functional Diagram

The following functional diagram shows the Safety Mat:
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Wiring and Functional Diagrams

Wiring Diagram

The following wiring diagram shows the Safety Mat:

24V 24V
[ F1
M
ESC
Control outputs which are connected o a
31 safety Mat cannot be used for ather itlems
% ot
Start
Safely
Ilat
K02
EOM
A1 [E8lerkslsledeak2let] T T2l Ta[ Tid] T[] 6] [i7[ [8] T@ Jito]int [azus a4 ns[ae] (1323 [[H1] 33 ]34
| Safety Controller F
_. oy P (KO} XPSMC1E FS T K4 K3
v b 1 . | y X . oo ey [k
7 LOGIC Channel U-- Channel U-- Channel ﬂ-- Channel ﬂ-- Channel U-- Channel u--
: : : : : 1 oFer -y -
r Charnel 2J Channel 2J-- Channel ZJ Channel ZJ Channel 2J Charnel 2J"
—— . <| ﬂ <| <| <|
A2 ] [GHD]GNDEND] [ot ] [ o2 ] [o3 | [od] [ob | [o6 | [14 [24] [34 [44

Qv

KD1 EIZTJ% KOp EIZT%r 3

Channel 1 Ghannel 2

ESC External Start Conditions

EDM External Device Monitoring

(1) See Technical Data in XPSMC Safety Controller Hardware manual form maximum fuse
size

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,

up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Zero Speed Detection

Functional Diagram
The following functional diagram shows the Zero Speed Detection:

F1,F2 <F Max., F1, F2 > F Max. v F1,F2<F Max.
Input i1 !
Sensor 1

Input i2 . |
Sensor 2 ' '

Output

Sensor control: Sensor 1

; é

NOTE: It is vital to use inputs i1 and i2 for zero speed detection. The two sensors
must be arranged so that only one sensor is activated at any given time. If the inputs
are in the low state, the zero speed signal will disappear after t=1/f seconds and an
open-circuit will be indicated. If the 2 inputs are in the high state, the zero speed
signal will disappear after t=1/f seconds and a short-circuit will be indicated. If the 2
inputs are in the high or low state after starting, no enabling will take place.
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Wiring and Functional Diagrams

Wiring Diagram
The following wiring diagram shows the Zero Speed Detection:

24V 24V

Fi
[ )

Senzor 2
e
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Sensor 1
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A1 [EErksRekdkakekt | Tl o] [a] [@] s8] Je] T[] [®] [@ [noli Jiu2[uzu4 [us]ue] [13[23[[H1] [33]34
| XPSMCI6 =
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=) K1 |- - K3 | -
Aol P 2
iy LOGIG Channel WJ Channel U" Channel ” Ghannel WJ Channel ” Channel U--
i . : T 7] Ei-y Egy-
T Channe\am Channel ZJ\- Charnel ZJ\- Channel%n ChanneIZJn Ghanne\ZJn
Az ] [ENCGHDEND] [o7 ] (7] [63] el [5] [5] [14T24] ERE
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ov oV

Channel 1 Channel 2

(1) See Technical Data in XPSMC safety controller Hardware manual for maximum fuse sizes.

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.

Important Key Points to Observe

The following points should be observed for the correct operation of the zero speed

detection:

e The sensors must be arranged so that only 1 sensor is activated at any given time
(= HIGH-Signal).

e If both sensors are in the LOW state, a cable break error message is indicated
and the corresponding outputs are deactivated.

e If both sensors are in the HIGH state after power on of the XPSMC, a notification
is available via Modbus RTU, or via the configuration terminal (PC), and the
corresponding outputs are deactivated. After a zero speed detection and a
subsequent motion the notification is reset.
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Wiring and Functional Diagrams

If zero speed is already detected and both sensors are in HIGH state, a
notification is available via Modbus RTU, or via the configuration terminal (PC),
and the corresponding outputs are activated.

If only 1 sensor produces a dynamic signal after a zero speed, an error message
appears after 30 s and the corresponding outputs are deactivated.

If, after the XPSMC has started, both sensors are in the LOW state, an error
message is available via the Error LED on the XPSMC and Modbus RTU, or via
the configuration terminal (PC).

NOTE: You cannot use the Zero Speed Detection device simultaneously with the
Shift/Chain Break Monitoring device on the XPSMC safety controller, because there
are only two counter inputs (i1 and i2) per controller.

NOTE: The output will be activated if the sensors detect no motion.

Sensor States and Behavior

Switch-on Sequence

State of Sensor 1 0 0(") 1

State of Sensor 2 0 1(%) 1

Behavior Error Message Zero Speed Notification (**)
Output 0 1 0

Operation

State of Sensor 1 0 0(") 1

State of Sensor 2 0 1(%) 1

Behavior Error Message Zero Speed Notification
Output 0 1 1

* If the state of the sensors is inverse (0/1, 1/0), the behavior is identical.
** |f the firmware version is earlier than 2.34 an error message (short circuit
between inputs) appears instead of a notification. This error message must be
acknowledged with the reset button.
NOTE: When XPSMCeeZee with firmware version earlier than 2.35 starts its function
with both sensor inputs at HIGH, then the short circuit between inputs stays ON.

Error Message External error messages must be acknowledged with the reset

button.

Notification A notification, sent via Modbus, does not need to be acknowledged. As
soon as the sensor states change, it will be acknowledged automatically.
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Wiring and Functional Diagrams

Injection Molding Machines

Functional Diagram

The following functional diagram shows the Safety Guard with One Channel with
Start Interlock and different Start Functions:

Start Function

Start Interlock = NO

Automatic Start

= . .
% . Guard . Guard . Guard
= 5. closed ' opened ' closed
£ E ‘ ‘ :
Input . :
Limnit switch 1 ' ‘ ‘ '
Input ' ' :
Limit swilsh 2 ' ' ' '
. ! \— o teteyn ' L
—_—

Input f

Valve monitoring ' , . .
Output - ! \—

no start

Monitored Start
Rising Edge
= . . .
<o Guard ‘ Guard ‘ Guard
E= closed ' opened ' closed !
g T ' ' '
Input . .
Limnit switch 1 ' . s '
Input ‘ : :
Limit switch 2 ' ' ' '
: ‘ \—’ Ctetayn, - L

Inpt : ‘ ‘ X ’7
Valve monitaring . . . .
Input . ,
Start ' ‘ ' ' !
Output I ‘ - - \—

no start
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Wiring and Functional Diagrams

Start Function

Start Interlock = NO

Monitored Start
Falling Edge

Guard
closed

Povier QM
RN

Input ! .
Limit switch 1 ' : : '

Input

Limit switsh 2

Input

Welve monitoring

Guard : Guard
opened ' closed

t<tsyn

Input Start j

Output T

na start
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Wiring and Functional Diagrams

Wiring Diagram

The following wiring diagram shows the Injection Molding with Start Functions:
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54 =
Es[z Monitoring ofthe second power cir-
cuitcutoff device
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52 S3
31 EDM
s
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e
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Channel 1 Channel 2

EDM External Device Monitoring
ESC External Start Conditions

(1) See Technical Data in XPSMC safety controller Hardware manual for maximum fuse sizes.

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,

up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Hydraulic Press Valve Monitoring

Functional Diagram

The following functional diagram shows the Hydraulic Press Valve Monitoring:

Input

Closing of Press
Input

Opening of Press
Input
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Input
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Input

Walve O+G
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Closing of Press
Output
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Stop
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Closing of Press
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Opening of Press
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(Closing)

Slop Retraction
[Closed)

[Opening)

Walve O

2

Walve O +C
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Wiring and Functional Diagrams

Wiring Diagram
The following wiring diagram shows the Hydraulic Press Valve Monitoring:

24V 24V
[ F1
]
Sensor 3 84\| 86\|
%7 Close| Open
El the| the
Sensar 2 Press| Press|  Sengor3-Valve O +C
%ﬁ* Sensor 2 - Valve O
Sersor 1| Senzar 1 - Valve ©
B
\
A [Eekrkepoledbalolt [ [M] Tl Tl Tidl [6] fe[ [#l [l [ [iolt [nefis[nafis[ne] [13[o3[ [H1][33[34
\ HPEMCI6 ]
T b (KO} \ Safety Controller Fs T@l
el e ] - . ! | L -y A
i LOGIC Channel 1J-- Channel u-- Channel u-- Channel ﬂ-- Channel ﬂ.. Channel uu
: : : : : 1 -y RS-
T Charnel 2J Charnel 2J<| Channel 2J‘| Channel 2J‘| Channel ZJ Charnel 2J"
—T— ’ ’ . . . i
A2 [GND[GHDJGND] [of ] [ 02 [63] [od] [05] [o6 | [14 ] 24] [34 [44
K01 K02
oy oy
Press Press

Cloging Opening
Enable Enable
(1) See Technical Data in XPSMC safety controller Hardware manual for maximum fuse sizes.

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Hydraulic Press 2

Functional Diagrams

INCHING

The following functional diagram shows the Hydraulic Press 2, Mode
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Wiring and Functional Diagrams

SINGLE

The following functional diagram shows the Hydraulic Press 2, Mode

STROKE, with overtravel monitoring and Open + Close command from the PLC:
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Wiring and Functional Diagrams

SINGLE

The following functional diagram shows the Hydraulic Press 2, Mode

STROKE:
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Wiring and Functional Diagrams

Automatic,

The following functional diagram shows the Hydraulic Press 2, Mode

with overtravel monitoring and Open + Close command from the PLC:
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Wiring and Functional Diagrams

The following functional diagram shows the Hydraulic Press 2, Mode

AUTOMATIC, without 0T + UT signals:
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Wiring and Functional Diagrams

Wiring Diagram

The following wiring diagram shows the Hydraulic Press 2:
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Wiring and Functional Diagrams

Eccentric Press

Functional Diagrams

SINGLE

The following functional diagram shows the Eccentric Press, Mode
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Wiring and Functional Diagrams

The following functional diagram shows the Eccentric Press, Mode = INCHING
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Wiring and Functional Diagrams

CONTINUOUS

The following functional diagram shows the Eccentric press, Mode
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Wiring and Functional Diagrams

Wiring Diagram

A DANGER

HAZARDOUS VOLTAGE
Disconnect all power before servicing equipment.
Failure to follow these instructions will result in death or serious injury.

The following wiring diagram shows the Eccentric Press:

230~ 230~
4y +24
]
Fi il S
m) ( ) Closed
54 [V 1a) Ij taal
]
o@;s Povt |t S8 01z3 ool LOS 0‘105 oalr
P A - - A -
5 Y1) N
a1 52 3w N SV
4 - - Y L
2-Hand 2-Hand Emer- |12 22
Fush Fush gency
Button Buttonz
A1 Tkekrbebskakakob1l THT Tie[ [o[ T4l [61 Te[ [wl [iel [o]frol ] w2l s[ Tnal Tns[ el [13[23[ [H1] 33734
\ XPSMG 15 ]
T 5% (ko ] \ safely controller Fieldbus TER " !
A ] - ‘ . : L 4oy e
T LOGIC Channel 1J Channel u-- Channel ﬂ Channel U Channel ﬂ Channel 1J--
: : | | | 1 Fer -y F3 -
r Channel 2J.‘ Channsal 2J.. Channel %% Channel2j1| Channel 2Jw Channel?Ju
 ——— ’ ’ . . . ’
AT [GND[GHOEND] [ol T [ o2 [o3] [od] [o5] [o6 ] [14]24] [34 [44
FAT |1
14 [y ’
: ¥1 g s
1L % ] - ff !
1 b i of
Walve Control Valve Control oo [KMY Closed
PEvi Psv2 I\ﬁ \ tool
KMPH
0V 0V
N \ N
P51 Psw2 Main drive

OTS Top Dead Center
PSV Safety Valve
(1) See Technical Data in XPSMC safety controller Hardware manual for maximum fuse sizes.

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Eccentric Press 2

Functional Diagram

INCHING:

The following functional diagram shows the Eccentric Press 2, Mode
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Wiring and Functional Diagrams

SINGLE

The following functional diagram shows the Eccentric Press 2, Mode
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Wiring and Functional Diagrams

The following functional diagram shows the Eccentric Press 2, Mode
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Wiring and Functional Diagrams

The following functional diagram shows the Eccentric Press 2, Mode
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Wiring and Functional Diagrams

Wiring Diagram

4 DANGER

HAZARDOUS VOLTAGE

Disconnect all power before servicing equipment.

Failure to follow these instructions will result in death or serious injury.

The following image shows the wiring diagram of the Eccentric Press 2 device:

230V AC Z0VAC
24 24V
F1
. 54 {1 36 J J J ]
Contral @!\ { b S8 oz % oo o®
ler 81 oTs pav| 2 Endur. V- \ SN LN
- OFF
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ot | A 5 by | s7| Swich
Joution 1 gency @} p ] &)
stop UN rava | 2
53
I:PSaf;ty £
aate 1
Ml I EEIE I% [o] T6] Tiel T [ e[ [T P [id
‘\17' '1 ‘ ‘HB‘ U| F21| ‘\22' |\23‘ ‘24| F25| ‘ZE| ‘27|
| Safety Confroller e
[0} XPSMC1E d
e el N BN - B 2 Y O K
i LOGIC Channel U-- Ghannel 1J-- Channel u Channel 1J Channel U Ghannel U
: : : | | 1 ®yy =
r Channel QJN Channel QJ.- Channe\ZJn Chamne\QJN CharmeIQJm Channel QJN
A2 GrLD Gr‘QDGPIJD ol o2 a3 o4 of of 1424 34 |44
E-St
Stop
| iy
1q b iz
: el ; : S
ol ik 5
Valve confrol [ Walve control
PV PoV2 Sf it
PVl PSV2 e
oy [PSV = Safety valve) ov
] | N

OTS Top Dead Center
PSV Safety Valve
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Wiring and Functional Diagrams

Selector Switch

Functional Diagram

The following image represents the functional diagram of the Selector Switch
device:

o — (3] o <t wn

e e e e c =
(=] (-] (-] (-] ] ]
0 o 0 o [=] =)
.o o -y o o o

Input Position 1 : '

Input Position 2

Input Position 3 .

Input Position4 ' : '

Input Position 5 ' ' ' '

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Wiring Diagram
The following two images represent the wiring diagrams of the Selector Switch

device:
+24 V +24 V
F1 l
R N
Operating
Modes
Albsbrkekskabskolt] T [ T2l [ial Tia [ Tis [ e[ [i7 [ Tis [ [io lirolitn [i12finafi1a[i1slitel [13[23] [H1] [3a ]34
Safety Controller Fy ‘
Teny [kol- A XPSMC16 e 1 s
=2l N N
| He il ] ] ] ] i
i LOGIC Channel U" Channel 1J" Channel ’IJ" Channel ’IJ" Channel 1J" Channel 1J"
7 B At B A 5 33
Channel ZJ" Channel 2J-' Channel 2J<| Channel ZJ Channel 2J Channel QJ‘{
A2] [GNOfENDIGND] [o1] [02] lo3] [o4] [o5] [06 | [14 [ 24] [34 Ja4
ov ov
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Wiring and Functional Diagrams

Timer

Functional Diagram

The following image represents the functional diagram of the Timer device for the
On-/Off-Delay:

On-Delay
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Input
Qutput
Time
delay
Off-Delay
=
(=]
3
z
o
o
Input
Output
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Time
delay
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Wiring and Functional Diagrams

33003281 01/2012

The following image represents the functional diagram of the Timer device for the

On-/Off Pulse:

On Pulse

Power ON

Input

Output

Off Pulse

Power ON

Input

.
Pulse
Time

Output

Pulse
Time
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Wiring and Functional Diagrams

Wiring Diagram
The following image represents the wiring diagram of the Timer device:

24 24

F1]

Cortral
signal

AMksbrlekbsldkak2kt] T To] e[ T¢l Tdl el el T8l el I 0 bl [ T Tl [ [ia]23[ [Hi] ]33 [34
| XPSMC16
\ salely conlroller TER

o ] ] i ] ]
Channe\uw- Channel U" Channel”w- Channel U Channe\ﬂw- Channel U--

sighal
[}

] 3 -

Chamne\QJ;a Chamne\QJ‘m ChannelQJil Channe\QJ;:< Channe\QJF CharmeIQJ;:

T T 1
A2] [GHDGNDGND] [o1 ] [o2] [o3 | [od] [o5 ] [o5 |

14 ] 24] [34 44

oV 0y

(1) See Technical Data in XPSMC safety controller Hardware manual for maximum fuse sizes.

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Shaft/Chain-Break Monitoring

GBS Function Diagram

The following diagram shows the GBS function of the Shaft/Break-Chain Monitoring

device:
+24\

Toolh Wheel +24 Vl
in Cam Switch Mechanism

Sensor B

"N
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PNP Z—F / Tori? Inpul

oy

tp=001-01d Pulse time
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Sensor Position

The following diagram shows the Shaft/Chain-Break Monitoring function when the

sensor is high or low at st

Standstil

ShafChainBreak Sensor

andstill:

Movemnent of Shafl or Chain

NSRS RRRARTARE

L__t<tp ’J»

Output

]

Standstill or Failure

PRES ki

L
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Wiring and Functional Diagrams

Wiring Diagram
The following image is the Shaft/Chain-Break Monitoring wiring diagram:

+24'_\|f 24y
F1
B Sensor atthe Encoding Wheel in the Cam Controller
4
=2
A
Only atil ori2
A TESE7Relekdkzkel] T [T TR JdaTIa T8 [iF [ [oTnolM]dz[d3[M4 s 6] [13[23 [ JHI [ ]33 [34
| Safety Controller &
T [0 | XPSMC16
o % } ] 3| TJER 3| 1 B Ly
ZK LOGIC Channel U-- Channel u‘- Channel ﬂu Channel ﬂ‘- Channel U.. Channel U"
: | | | : 1 ey R
T Channel 2Ju Channel 2). Channe\ZJm Channel 2Jm Channe\Zjn Channel ZJN
T T 1 | ) ) ) | |
A2 ] [GNDGND[GHD] Tof ] [o2] [o3 ] [od] [0 ] Tob ] [14 T24] [34 [44
oy g

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Seat Valve Monitoring
Functional Diagram

The following image represents the functional diagram of the Seat Valve Monitoring
device:

g
T = Start Start Start
E é Not Activaled Activated Nol Astivated
o =
Input
Start
Input
Walve Contact NO tetsyn I I I
Input
YWalve Contact MG
] —— — —— — . - r_-l [ ———————— -
b B S I 1
Quitput
Mo Start
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Wiring and Functional Diagrams

Wiring Diagram
The following image represents the wiring diagram of the Seat Valve Monitoring

device:
24 24y
I F1
M
51 52
Seat Yahe
Valve contact
Operat-
ing Start
A BR[| 0] o] Tl [R[ 18 B 7] [e] [® [m [ e lne i [ms e 5 [5] [] [& 5
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T B ' Safety Controller F
s V S ieldbus TER _ N _ -
A -J ] 1 ] ] B
ZK LOGIC Channel Uu Channel Un Channel Un Channel Uw- Channel ﬂn Channel U"
: : : | : 1 o[er -y [Ep
T Channel 2J.- Channel 2J-- Channel 2J-<| Channel ZJLl Channel ZJ-- Channel 2J"
T T 1 | | | ) | )
A2 [ENOJGNO[GHD] Tol | [o2] [o3] [od] [ o5 | [ob [ [14 [24] [34 [44
il
Seat Valve
o v

(1) See Technical Data in XPSMC safety controller Hardware manual for maximum fuse sizes.

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Enabling Device 2 Channel
Functional Diagram
The following diagram represents the functional diagram of the Enabling Device 2
Channel:
Pogition 1 Position O Position 1

Position 2 Position 1
Input
Enable Swich NO

Pasition 0

Input
Enable Swich NC

1< Ugnaple
Output Mo Start

33003281 01/2012

233



Wiring and Functional Diagrams

Wiring Diagram
The following diagram represents the wiring diagram of the Enabling Device 2

Channel:
24 +24 Y
[F1
M
o No NG Enabling Device 2 Channel Gontact Function
24
Tﬁ e Va 0 1 2 Legend
Enable[ld4 |2 NO 13- 14 Hl Cn
suer N2 -2 Cof
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Do Ey T
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T T
A2 \GND|GND\GN [of 02| [03 ] [od4] [o8 ] [o6 ] [14 [ 24] [34 [44

sl

v 0%
Chanrel 1 Channel 2

(1) See Technical Data in XPSMC safety controller Hardware manual for maximum fuse sizes.

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.

NOTE: XPSMC32 with 32 inputs i1...i32, otherwise identical.
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Wiring and Functional Diagrams

Enabling Device 3 Channel

Functional Diagram

The following diagram represents the functional diagram of the 3-contact Enable

Switch:
=
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o=
& & Position 1 Posiion 0 Postion 1 Pasiion 2 Posiion 1 Position 0
Input
Enable Swich NO
Input
Enable Switch NG
Input
Enable Switch NO
Output <1 Enable
Mo Stat
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Wiring and Functional Diagrams

Wiring Diagram
The following diagram represents the wiring diaram of the 3-contact Enable Switch:

4 240

NO 3-Contact Enable Switch Gonlact Function

544
012
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(1) See Technical Data in XPSMC safety controller Hardware manual for maximum fuse sizes.

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.

NOTE: XPSMC32 with 32 inputs i1...i32, otherwise identical.
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Wiring and Functional Diagrams

Foot Switch

Functional Diagram

The following images represents the Foot Switch functional diagram:

Start interlock = NO

=
=]
X confirmed foot swich not confirmed confirmed
=
=5
ST
Input NG L
Input NO
ol t<tgyn.
Output —

Start interlock = YES

=
=]
confirmed foot swich not confirmed confirmed foot swich
2=
ST
Input NG
Input MO ‘
+L> t<isyn
Output
no swiich on

The static outputs are rated PL e, category 4 according to EN ISO / ISO 13849-1,
up to SIL 3 according to EN / IEC 61508.
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Wiring and Functional Diagrams

Wiring Diagram
The following image represents the Foot Switch wiring diagram:
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Wiring and Functional Diagrams

Wiring Diagram with Externally Supplied 24 V Input
The following wiring diagram shows the Foot Switch with externally supplied 24 V

input:
+24 V +24V
F1
1) ]
S1f\1_3__ 21
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ov

NOTE: For safety inputs not supplied by control outputs use external means to

achieve up to SIL3 (EN / IEC 61508) or PL e, Category 4 (EN ISO / ISO 13849-1),

e.g. shielded cable.
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Glossary

EDM

ESC

ESPE

OossD

oTS

RUN Mode

external device monitoring

external start conditions

electro sensible protective equipment

o)

output safety switching device

top dead center (Oberer Totpunktschalter)

R

XPSMC functional status during which the connected circuit members are
monitored and the safety outputs are switched.
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Glossary

Safety Input
Monitored input for connection of switching devices. By using various control outputs
(c1...c8) to power the safety inputs, cross-connections, external voltage and ground
connections can be detected on the safety inputs.

Safety Outputs
Relay or solid-state output activated by the XPSMC logic unit, which are able to cut
off the subordinate control elements.

Synchronization Time
maximum time difference allowed between the appearance of 2 input signals

T

TER (Connector for Terminal)
8 pin RJ45 connector for the connections of a PC for the configuration or diagnostic
(bus system with Modbus protocol) or connections of another Modbus module (PLC,
terminals, etc...).

\')

vDC
validation counter
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Index

g

0-9
1-channel, 111

2-channel, 111
2-channel antivalent, 111

A

AND device, 107

application examples
3-contact Enable Switch, 235
eccentric press, 215
eccentric press 2, 219
electrical diagram for XPSMC, 165
Enabling Device 2 Channel, 233
foot switch, 237
hydraulic press 2, 209
hydraulic press valve monitoring, 207
injection molding machines, 204
light curtain with relay outputs, 183
light curtain with transistor outputs, 187
magnetic switch, 193
muting for light curtains type 4, 191
One-Channel Emergency Stop, with au-
tomatic start, 167
safety guard with one channel, 172
safety mat, 199
seat valve monitoring, 231
timer, 226
two channel safety guard, 175
two channels safety guard with lock, 179
Two-Channel Emergency Stop, with start

button, 169

two-hand control, 197

zero speed detection, 201
assigning the enabling device, 132
assigning the protective guard function, 130
assigning the starting function, 131
assigning the switch position, 129

C

CanOpen, 47
closed tool, 119
color definitions, 158
communication

CANopen, 47

Modbus, 47

Profibus, 47
communication configuring, 47
configuration cable

installing the USB Driver, 19
configuration creating, 41
configuration errors, 149
configuring communication, 47
connecting a device to a safety output, 52

33003281 01/2012

243



Index

connection drawing
3-contact Enable Switch, 235
eccentric press, 215
eccentric press 2, 219
electrical diagram for XPSMC, 165
Enabling Device 2 Channel, 233
foot switch, 237
hydraulic press 2, 209
hydraulic press valve monitoring, 207
injection molding machines, 204
light curtain with relay outputs, 7183
light curtain with transistor outputs, 187
magnetic switch, 7193
muting for light curtains type 4, 191
One-Channel Emergency Stop, with au-
tomatic start, 167
safety guard with one channel, 172
safety mat, 199
seat valve monitoring, 231
selector switch, 224
shaft/chain-break monitoring, 229
timer, 226
two channel safety guard, 175
two channels safety guard with lock, 179
Two-Channel Emergency Stop, with start
button, 169
two-hand control, 197
zero speed detection, 201
control outputs
use of, 53
copy/saving of a validated configuration, 153
creating a configuration, 47
creating a new configuration, 125

D

device
1-channel, 7111
2-channel, 1711
2-channel antivalent, 71711
AND, 107
closed tool, 7119
EDM, 96
enabling, 99
logic, 107
markers, 113
NOT, 107
OR, 107
pulse generator, 105
RS-flip flop, 107
selector switch, 117
start, 97
switches, 11171
timer, 102
XOR, 107

diagnostics
XPSMC safety controller, 157

E

eccentric press, 84
eccentric press 2, 87
EDM adjustment, 133
EDM device, 96
emergency stop, 57, 137

F

fault diagnostics, 159
foot switch control device, 115

G

generals, 122

H

hydraulic press 2, 81
hydraulic press valve monitoring, 79
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Index

IEC 61508

Emergency Shutdown (ESD), 12
ESD (Emergency Shutdown), 12

Safe state, 12

Safety Integrity Level (SIL), 12
SIL (Safety Integrity Level), 12

IEC61508

Functional Safety, 12
injection molding machine, 78
installation, 20

L

light curtain
with muting, 62

light curtains (ESPE) of category 4

without muting, 60
loading, 151
logic devices, 107

M

magnetic switch, 67
markers, 113
master E-Stop device, 141
maximum response time, 123
menu command
check, 29
controller, 30
diagnostics, 35
edit, 27
file, 26
help, 34
mode, 28
options, 33
Modbus, 47
modifying the properties, 55

N

NOT device, 107

o)

OR device, 107
output states, 120

P
password, 143
Profibus, 47

pulse generator, 105

R

read protocol from controller, 156
response time, 41
RS-flip flop device, 107

S

safety guards, 58
safety mat, 71
safety output
assign a name, 134
assign a stop category, 134
copying the state of one onto another,
135
save, 142
seat valve monitoring, 95
select a controller type, 125
selector switch, 117
sending a configuration, 144
setting the safety outputs, 50
shaft/chain break monitoring, 94
shaft/chain break monitoring dialog settings,
94
start device, 97
switches, 111
system requirements, 18

T
time
response time, 41
timer, 102
transfer of a validated configuration copy,
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Index

154

two-channel or three-channel enabling de-
vice, 99

two-hand control, 69

U

USB driver installation

for configuration cable, 19
use of control outputs, 53
user interface

elements of a window, 24

window types, 22

X

XOR device, 107

YA

zero speed detection, 72
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