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Safety Information

Safety Information

Important Information

Read these instructions carefully, and look at the equipment to become familiar with the
device before trying to install, operate, service, 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” or “Warning” safety label indicates that an
electrical hazard exists which will result in personal injury if the instructions are not
followed.

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

A DANGER

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

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

A WARNING

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

A CAUTION

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

NOTICE

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

33003275.08



Safety Information

Please Note

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.

6 33003275.08



About the Book

About the Book

Document Scope

This manual provides a detailed description of the XPSMC Safety Controller range.
Details of each of the references are outlined below.
The hardware aspects of the safety controller range are outlined in this manual.

The following descriptions are included:

» the dimensions and installation of the XPSMC Safety Controller

+ the application and function

+ description of the XPSMC Safety Controller

» a brief description of the functional devices

« examples of applications

+ the technical characteristics of the XPSMC Safety Controllers
There are 6 versions of the XPSMC Safety Controller:

Type Characteristics

XPSMC16Z 8 control outputs and 16 safety-related inputs
6 safety-related transistor outputs
2 x 2 safety-related relay outputs

Modbus (RTU) communication and configuration port

XPSMC16ZP 8 control outputs and 16 safety-related inputs

6 safety-related transistor outputs

2 x 2 safety-related relay outputs

Modbus (RTU) communication and configuration port

Profibus DP communication port

XPSMC16ZC 8 control outputs and 16 safety-related inputs

6 safety-related transistor outputs

2 x 2 safety-related relay outputs

Modbus (RTU) communication and configuration port

CANopen communication port

33003275.08



About the Book

Type

Characteristics

XPSMC32z

8 control outputs and 32 safety-related inputs
6 safety-related transistor outputs
2 x 2 safety-related relay outputs

Modbus (RTU) communication and configuration port

XPSMC32zP

8 control outputs and 32 safety-related inputs

6 safety-related transistor outputs

2 x 2 safety-related relay outputs

Modbus (RTU) communication and configuration port

Profibus DP communication port

XPSMC32zC

8 control outputs and 32 safety-related inputs

6 safety-related transistor outputs

2 x 2 safety-related relay outputs

Modbus (RTU) communication and configuration port

CANopen communication port

Validity Note

The corresponding configuration software is XPSMCWIN under Microsoft Windows 2000/

XP/Vistal7.

The technical characteristics of the devices described in the present document also appear
online. To access the information online, go to the Schneider Electric home page www.se.
com/ww/en/download/.

The characteristics that are described in the present document should be the same as those
characteristics that appear online. In line with our policy of constant improvement, we may
revise content over time to improve clarity and accuracy. If you see a difference between the

document and online information, use the online information as your reference.

Related Documents

Title of Documentation

Reference Number

Configuration Software for XPSMC Safety Controller

33003281
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About the Book

Product Related Information

The English version of this Hardware Manual is the original document. Publications in any
other language are translations of this original English document.

ADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

« Disconnect all power from all equipment including connected devices prior to removing
any covers or doors, or installing or removing any accessories, hardware, cables, or
wires except under the specific conditions specified in the appropriate hardware guide
for this equipment.

» Always use a properly rated voltage sensing device to confirm the power is off where
and when indicated.

* Replace and secure all covers, accessories, hardware, cables, and wires and confirm
that a proper ground connection exists before applying power to the unit.

» Use only the specified voltage when operating this equipment and any associated
products.

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

AWARNING

LOSS OF CONTROL

» The designer of any control scheme must consider the potential failure modes of
control paths and, for certain critical control functions, provide a means to achieve a
safe state during and after a path failure. Examples of critical control functions are
emergency stop and overtravel stop, power outage and restart.

» Separate or redundant control paths must be provided for critical control functions.

« System control paths may include communication links. Consideration must be given
to the implications of unanticipated transmission delays or failures of the link.

+ Observe all accident prevention regulations and local safety guidelines.?

« Each implementation of this equipment must be individually and thoroughly tested for
proper operation before being placed into service.

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

1 For additional information, refer to NEMA ICS 1.1 (latest edition), "Safety Guidelines for the
Application, Installation, and Maintenance of Solid State Control" and to NEMA ICS 7.1
(latest edition), "Safety Standards for Construction and Guide for Selection, Installation and
Operation of Adjustable-Speed Drive Systems" or their equivalent governing your particular
location.

33003275.08 9



About the Book

AWARNING

UNINTENDED EQUIPMENT OPERATION

Before starting up your machine/plant for the first time, verify the safety functions
according to valid regulations, and observe the specified test cycles for safety-related

equipment.

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

damage.

10
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Overview: XPSMC16Z/ZC/ZP, XPSMC32Z/ZC/ZP

Overview: XPSMC16Z/ZC/ZP, XPSMC32Z2/ZC/
ZP

Overview

This chapter contains an overview of the XPSMC Safety Controllers XPSMC16Z,
XPSMC16ZC, XPSMC16ZP, XPSMC32Z, XPSMC32ZC, and XPSMC32ZP.

Safety Information XPSMC Safety Controller

Safety-related Information

ADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

« Disconnect all power from all equipment including connected devices prior to removing
any covers or doors, or installing or removing any accessories, hardware, cables, or
wires except under the specific conditions specified in the appropriate hardware guide
for this equipment.

» Always use a properly rated voltage sensing device to confirm the power is off where
and when indicated.

» Replace and secure all covers, accessories, hardware, cables, and wires and confirm
that a proper ground connection exists before applying power to the unit.

+ Use only the specified voltage when operating this equipment and any associated
products.

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

33003275.08 1



Overview: XPSMC16Z/ZC/ZP, XPSMC322/ZC/ZP

ADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH
* Do not use the equipment described herein to supply other, external equipment.

» Avoid contacting terminals with hand or tools until the power has been confirmed to be
removed.

+ Follow all electrical safety regulations and standards (for example, lockout/tag-out,
phase grounding, barriers) to reduce the possibility of contact with hazardous voltages
in the work area.

+ Complete thorough hardware tests and system commissioning to verify that line
voltages are not present on the control circuits before using your hardware
operationally.

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

ADANGER

LOSS OF DESIGNATED SAFETY FUNCTION

» Install the XPSMC Safety Controller system in an enclosure with a degree of protection
of at least IP 54.

» Use a Protective Extra Low Voltage (PELV) power supply to isolate the equipment
from line voltage.

* Do not directly connect the equipment to line voltage.

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

NOTE: The safety-related function can be compromised if this equipment is not used for
the intended purpose and in accordance with the instructions in the present document.
This equipment must only be used as safety-related equipment on machines intended to
protect persons, material, and installations.

ADANGER

POTENTIAL FOR EXPLOSION
Install and use this equipment in non-hazardous locations only.

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

NOTE: The observation of operating limits and duty cycles is of particular importance for
equipment designed to perform a safety-related function. If this module has been
subjected to electrical, mechanical, or environmental stresses in excess of its stated
limits, replace it.

12
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Overview: XPSMC16Z/ZC/ZP, XPSMC32Z/ZC/ZP

AWARNING

UNINTENDED EQUIPMENT OPERATION

» Do not exceed any of the rated operating limits for the equipment specified in the
present document.

* Immediately cease using and replace any equipment that has or might have been
subjected to conditions in excess of its rated operating limits.

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

There are no user serviceable components in the XPSMC Safety Controller. Inoperable
products need to be replaced by new products of the same references.

AWARNING

UNINTENDED EQUIPMENT OPERATION

Do not open the housing or otherwise attempt to service the safety-related products in any
way.

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

User Responsibilities

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, machine builder, or system 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 for
improvements or amendments or have found discrepancies in this publication, notify
Schneider Electric. All pertinent 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.

33003275.08 13



Overview: XPSMC16Z/ZC/ZP, XPSMC322/ZC/ZP

XPSMC Safety Controller

Safety-related characteristics Value Standard
for relay outputs

Probability of a dangerous failure per hour (PFHp) 1,4x10-81/h IEC 62061
Safety integrity level claim limit (SlLcl) 3

Maximum performance level / Category (1) PLe/Cat. 4 1ISO 13849-1
Mean time to dangerous failure (MTTFp) (2 71 years

Diagnostic coverage (DC) >99%

Maximum service life 20 years

for safety-related transistor outputs

Probability of a dangerous failure per hour (PFHp) 1,29x1081/h IEC 62061
Safety integrity level claim limit (SlLcl) 3

Maximum performance level / Category (1) PLe/Cat. 4 1ISO 13849-1
Mean time to dangerous failure (MTTFp) () 76,6 years

Diagnostic coverage (DC) >99%

Maximum service life 20 years

(1) The performance level (PL) and the safety category (Cat.) according to ISO 13849-1 of an overall system
depend on multiple factors, including the selected input and output devices, the wiring practice, the physical

environment, and the application.

(2) As the XPSMC Safety Controller contains electromechanical relays, the actual MTTFp values will vary
depending on the applications load and duty cycle. The estimated MTTFp values in years mentioned above are

based on the following assumptions:

+ B10D of 400.000 for maximum load, average switching quantity NOP (Number Of Operations) = 6.300

cycles/year

* B10D of 20.000.000 for low load, average switching quantity NOP = 361.800 cycles/year (see ISO 13849-

1,C 2.4 and Tab. K.1)

You must ensure that the loads and switching cycles experienced by the XPSMC Safety Controller are
appropriate for the calculated performance level. Use the Electrical Life of the Output Contacts diagrams, page
92 to determine the maximum acceptable load values. Make frequent observations of the operating conditions
and replace the XPSMC Safety Controller before these limits are exceeded. The specified performance level can
only be valid for the number of switching cycles calculated using this method. Do not exceed a service life of 20
years.

14 33003275.08



Overview: XPSMC16Z/ZC/ZP, XPSMC32Z/ZC/ZP

AWARNING

damage.

UNINTENDED EQUIPMENT OPERATION
* You must carry out a risk assessment in accordance with ISO 12100.

+ Validate the entire system/machine in accordance with the required performance level
and risk assessment.

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

Observe the required test cycles according to your application.

XPSMC Safety Controller References

XPSMC Safety Controllers

XPSMC is a generic term that describes the entire family of different XPSMC Safety
Controllers. The following references are available: XPSMC16Z, XPSMC16ZC,
XPSMC16ZP, XPSMC32Z, XPSMC32ZC, and XPSMC32ZP.

Differences Between XPSMC Safety Controller

References

XPSMC Safety Controllers

Reference

Modbus RTU
Serial

CANopen

Profibus DP

Number of Inputs and
Outputs

XPSMC16Z

X

16 safety-related inputs, 8
independent safety-related
outputs and 8 control outputs

XPSMC162C

16 safety-related inputs, 8
independent safety-related
outputs and 8 control outputs

XPSMC16ZP

16 safety-related inputs, 8
independent safety-related
outputs and 8 control outputs

XPSMC32z

32 safety-related inputs, 8
independent safety-related
outputs and 8 control outputs

33003275.08
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Overview: XPSMC16Z/ZC/ZP, XPSMC322/ZC/ZP

Reference Modbus RTU CANopen Profibus DP Number of Inputs and
Serial Outputs

XPSMC32zC X X - 32 safety-related inputs, 8
independent safety-related
outputs and 8 control outputs

XPSMC32ZP X - X 32 safety-related inputs, 8
independent safety-related
outputs and 8 control outputs

Details about the XPSMC Safety Controller functionality can be found within the Device Set chapter, page 76.

XPSMC Safety Controller Package Content

The XPSMC Safety Controller Package consists of the following items:

Hardware

XPSMC Safety Controller

Manuals

Printed English Manual

Documentation CD

Hardware Manuals (PDF) in: En
Spanish, Portuguese

glish, German, French,

To configure and commission the XPSMC Safety Controller you also require the following

items:
Item References
Configuration software XPSMCWIN configuration software XPSMCWIN
Configuration cable USB/RJ45 PC adaptor cable or TCSMCNAM3MO002P
USB PC adaptor and Ethernet connection cable | TSXCUSB485 +
(2 references) 490NTW00002

10 terminals

Screw terminals pack available for 16 or 32
Digital Input versions of the XPSMC Safety
Controller (Terminals provided for the complete
XPSMC Safety Controller)

For XPSMC Safety Controller:

1. References 16 Digital Input: XPSMC16Z,
XPSMC16ZC, XPSMC16ZP

2. References 32 Digital Input: XPSMC32Z,
XPSMC32zC, XPSMC32ZP

You require 1 of the
following references:

1. XPSMCTS16
2. XPSMCTS32

16
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Overview: XPSMC16Z/ZC/ZP, XPSMC32Z/ZC/ZP

Item References
Cage Clamp terminals pack available for 16 or 1. XPSMCTC16
32 Digital Input versions of the XPSMC Safety
Controller (Terminals provided for the complete 2. XPSMCTC32
XPSMC Safety Controller)
For XPSMC Safety Controller:
1. References 16 Digital Input: XPSMC16Z,
XPSMC16ZC, XPSMC16ZP
2. References 32 Digital Input: XPSMC32Z,
XPSMC32zC, XPSMC32ZP
Power Supply IEC 60950 or IEC 60204-1 rated powers supply Size power supplies
with protective separation (PELV) appropriate to your needs.

33003275.08
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Overview: XPSMC16Z/ZC/ZP, XPSMC322/ZC/ZP

Representation

Front View XPSMC16Z / 32Z

The following image shows the front view of the XPSMC16Z and XPSMC32Z:

PR @ RUN
CHF @ COM
Eln
E Ex

Static Outputs
» &= * 2 " e e

Connector 3
Connector 1

*» .

*
-
*
*
-
*
-
-
L
*
*
(3

Relay Outputs

Connector 4
Connector 2
® 5 2 8 8 F 8 B E

1 16 additional safety-related inputs of XPSMC32Z
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Overview: XPSMC16Z/ZC/ZP, XPSMC32Z/ZC/ZP

Front View XPSMC16ZP / 16ZC/ 32ZP | 322C

The following image shows the front view of the XPSMC16ZP , XPSMC16ZC, XPSMC32ZP
and XPSMC32ZC:

[

Static Outputs
Connector 3
Connector 1

L
.
.
L]
.
*
*
-
-
*

4 & 5 & & % & 5 0 B
* & & & 2 5 % & b 0 2R

Relay Outputs

Connector 4
Connector 2
L I B B N B A B NN B R B

o & & & 5 8 * & B s 0

1 16 additional safety-related inputs of XPSMC32ZP and XPSMC32ZC
2 Profibus DP female connector (XPSMC-++ZP) or CANopen male connector (XPSMC-++ZC)
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Overview: XPSMC16Z/ZC/ZP, XPSMC322/ZC/ZP

Dimensions

Dimensions of the XPSMC Safety Controller

The following figures show the dimensions of the XPSMC Safety Controller (mm/in):

3
[Emmmmﬂr y o W 1S
o]
4 o | ®
|
I | 016 |
o O = | = 4
(] [Ty]
] — |© o @
; [ 2 R [ | 2|
o & ° |
3o © ©
EEMWJJMAL ] Df\ m \[I x
J» 16 17 ‘ @&
0.63 067 74 o
- - 291 |
20 | || =0
0.79 "o
40
1.58

1 When using XPSMCTSe connectors this dimension is 153 mm (6.02 in)
When using XPSMCTC- connectors this dimension is 151,5 mm (5.96 in)
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Overview: XPSMC16Z/ZC/ZP, XPSMC32Z/ZC/ZP

Installation

Assembly on a 35 mm DIN Rail

35 mm (1.37 in) DIN rail and wall installation

e e =
I = :
o I ol | = =
= lﬁ ! L=
= ool = =
= ! ; = =
A= || A= =
AH C= ] 1 -
% "‘:.,‘ % ] L E %jj 22 i %
el L s = =
= = =

This equipment has been designed to operate outside of any hazardous location. Only
install this equipment in zones known to be free of a hazardous atmosphere.

ADANGER

POTENTIAL FOR EXPLOSION
Install and use this equipment in non-hazardous locations only.

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

AWARNING

UNINTENDED EQUIPMENT OPERATION

» Place devices dissipating the most heat at the top of the cabinet and ensure adequate
ventilation.

* Avoid placing this equipment next to or above devices that might cause overheating.

» Install the equipment in a location providing the minimum clearances from all adjacent
structures and equipment as directed in this document.

+ Install all equipment according to the drawings specified in the related documentation.

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

33003275.08 21



Overview: XPSMC16Z/ZC/ZP, XPSMC322/ZC/ZP

AWARNING
UNINTENDED EQUIPMENT OPERATION

Do not exceed any of the rated values specified in the environmental and electrical
characteristics tables.

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

Disassembling from 35 mm (1.37 in.) DIN rail

NOTE: The XPSMC Safety Controller is grounded through an attachment plate or a DIN
rail.

Requirements

The XPSMC Safety Controller should be air-cooled by natural convection. Install the
controller vertically with the ventilation louvers on the bottom and on the top.
Observe the following installation rules:

» Leave afree space of at least 150 mm (5.90 in.) for the ducts, wiring, and air circulation
above and below the controller.

» Install heat-generating devices (transformers, supply modules, power switches, etc.)
above the controllers.

22 33003275.08



Overview: XPSMC16Z/ZC/ZP, XPSMC32Z/ZC/ZP

Disassembly of the Upper Housing

Removal of the upper housing section from the mounting plate (torque value = 1.1 Nm (9.7
Ib-in)).

Ib-in)).

33003275.08 23



Application and Function

Application and Function

Overview

This chapter described the application and function of XPSMC16Z, XPSMC16ZC,
XPSMC16ZP, XPSMC32Z, XPSMC32ZC, and XPSMC32ZP Safety Controllers.

Application

Description

The XPSMC Safety Controller is an electronic controller for the monitoring of safety
functions up to safety category 4, PL e, according to ISO 13849-1 and SILCL 3 according to
IEC 62061 respectively SIL 3 according to IEC 61508 in the section for machine safety.

The XPSMC Safety Controller has 6 safety-related solid state transistor outputs and in
addition 2 safety-related relay outputs, and depending on version either 16 or 32 digital
inputs.

The XPSMC Safety Controller contains a configuration interface (TER).

The TER interface is a Modbus RTU serial communications port which can also be used for
diagnostic purposes as it can be connected to a non-safety-related controller or a graphical
user interface.

Additional references of the XPSMC Safety Controller contain either CANopen or Profibus
DP interfaces.

NOTE: Every connected sensor and actuator to the XPSMC Safety Controller must be
tested by changing its status at least once a year. This must be done, as the Safety
Integrity Level calculation for each safety function is based upon a complete input/output
test once a year.

NOTE: The XPSMC Safety Controller contains no components which require
maintenance by the user. For safety-related circuits to comply with IEC 60204, ISO
13850, only the output circuits between terminals 13-14, 23-24, 33-34, 43-44 and
semiconductor safety-related outputs 01 to 06 can be used.

24
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Application and Function

Function

Description

The device includes 6 independent semiconductor safety-related outputs and 2 independent
groups of dual channel positively driven potential-free contact safety-related relay outputs.
Each of the 4 channels has 2 contacts in series.

The equipment described in the present document is not intended for use in domestic,
residential environments and may not provide adequate protection to radio reception in such
environments.

AWARNING

INSUFFICIENT ELECTROMAGNETIC COMPATIBILITY

+ Verify compliance with all EMC regulations and requirements applicable in the country
in which the device is to be operated and with all EMC regulations and requirements
applicable at the installation site.

+ Do not install and operate the devices described in the present document in residential
environments.

» Implement all required radio interference suppression measures and verify their
effectiveness.

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

Electromagnetic radiation may interfere with control communications and/or input/output
signals to the control system.

AWARNING

UNINTENDED EQUIPMENT OPERATION

+ Do not wire I/0 and communication lines in proximity to power cables, radio devices, or
other equipment that may cause electromagnetic interference.

+ If wiring of I/O lines near power lines or radio equipment is unavoidable, use shielded
cables that are properly grounded to an equipotential ground plane.

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

33003275.08 25




Application and Function

Functions of XPSMC Safety Controller

The XPSMC Safety Controller has 8 control outputs, ¢1 to ¢8 and 16 (32) safety-related
inputs, i1t0i16 (i1 to i32).

The safety-related inputs are monitored for cross connections and short circuits by
supplying the circuit members with different control outputs, c1 to c8.

The XPSMC Safety Controller uses the control outputs to continuously test the connected
inputs including their power connections.

If an error is detected on the input circuit, the control logic deactivates the safety-related
outputs associated with the relevant safety function. The safety-related outputs associated
with other safety functions continue to operate.

XPSMC Safety Controllers are equipped with a Modbus RTU serial interface (TER).

In addition a CANopen communication port is available on
+ XPSMC16zC
« XPSMC32zC
and a Profibus DP interface is available on
« XPSMC16ZP
+ XPSMC32zP

The communication ports are to provide diagnostic information regarding the status of the
controller. The communication is non-safety related. The XPSMC Safety Controller is a
slave for all communication possibilities.
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XPSMC Safety Controller

€1 et .13
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Ij . Functions AN e
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H1 T—» 5 |
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TER ot
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Fieldbus o | 1
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. T—=06

L XPSMC1S/XPSMC32 .

ADANGER

UNINTENDED EQUIPMENT OPERATION OR ELECTRIC SHOCK

Be sure to connect the terminal blocks to their designated location.

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

AWARNING

IMPROPER CIRCUIT DESIGN, TESTING AND SERVICING HAZARD
* You must strictly comply with testing and servicing intervals for your machine.

* You must strictly comply with the relevant safety instructions concerning machine
operation, adjustment and service.

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

For more information, refer to ISO 12100.
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Short-circuits between inputs driven by the same control outputs are not detected. You have
to ensure that no hazardous condition can occur.

AWARNING

LOSS OF CROSS-CONNECTION DETECTION

Carefully analyze and understand how the circuits which are sharing control outputs
interact in your application.

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

Configuration of XPSMC Safety Controller

The XPSMC Safety Controller is configured using a PC (computer) and the XPSMCWIN
configuration software.

The connection between the XPSMC Safety Controller and PC (computer) can be made in 2
ways, page 35:

» using the serial communication port from the PC (computer)
+ using the USB communication port from the PC (computer)

Initial Operation

Auto-test (factory settings)

The XPSMC Safety Controller is delivered in a non-configured state. On first power up it
performs an internal test which lasts approximately 2 seconds. To connect the power to the
XPSMC Safety Controller connect +24 VDC to terminal A1 and 0 VDC to terminal A2.

Stage Description
1 The LEDs located on the housing light up.
2 After 2 seconds

+ PWRLEDison
* CNF LED is flashing
remaining LEDs are off
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Auto-test (hardware test)

You can reset the configuration of an XPSMC Safety Controller as follows: Disconnect the
XPSMC Safety Controller from power supply, press and hold the Reset button while you
reconnect the XPSMC Safety Controller to the power supply. The configuration will no
longer be valid however, it is possible to read the configuration from the controller on the
computer and revalidate the configuration.

Stage Description
1 The LEDs located on the housing light up.
2 After 2 seconds, the LEDs switch off for a short time and then on again, since the Reset button is
pressed.
3 Release the Reset button.

+ PWRLEDison
+ CNF LED is flashing
* remaining LEDs are off

Auto-test (with a valid configuration)

Power cycle the XPSMC Safety Controller with a valid configuration.

Stage Description
1 The LEDs located on the housing light up.
2 After 2 seconds

PWR LED is on

RUN LED is on when the controller was in RUN before power cycle

RUN LED is off when the controller was in STOP before power cycle
If the controller has fieldbus interfaces then:

CANopen/Profibus DP LEDs (RUN and ERR) behavior depends on the connection (see
Elements of the Display and System Diagnostics, page 39).

Downloading a New Configuration

The XPSMC Safety Controller is delivered in a non-configured state, and the device must be
configured to be operational. The configuration is performed using software XPSMCWIN.

NOTE: The XPSMCWIN software manual contains a detailed description of the safety
functions available from the XPSMC Safety Controller.

33003275.08
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AWARNING

UNINTENDED EQUIPMENT OPERATION

Test your safety-related application before putting it into regular operation in the XPSMC
Safety Controller with the XPSMCWIN software.

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

Once the XPSMC Safety Controller has been successfully configured and validated, it can
be set into RUN mode with the XPSMCWIN software.

Stage Description

1 After downloading a valid configuration
* CNF LED is off

2 After setting the XPSMC Safety Controller into RUN mode:

* RUNLEDison

* LEDs corresponding to the inputs and outputs light up as a function of their status
If the XPSMC Safety Controller has fieldbus interfaces then:

*  CANopen/Profibus LEDs - behavior depends on the connection (see Elements of the
Display and System Diagnostics, page 39)

The XPSMC Safety Controller is operational.
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XPSMC Safety Controller Description

Overview

This chapter contains the description of the XPSMC Safety Controllers XPSMC16Z,
XPSMC16ZC, XPSMC16ZP, XPSMC32Z, XPSMC32ZC, and XPSMC32ZP.

General Description of the XPSMC Safety
Controller

Introduction

This section provides an overview of the general functions and properties of the XPSMC
Safety Controller.

Front View of XPSMC Safety Controller

Overview

The following images represent the XPSMC Safety Controller references with screw
terminals (ref: XPSMCTS) or cage clamp terminals (ref: XPSMCTC).
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Front View XPSMCeeZ

¥

Relay Outputs

Static Outputs

TER

* & & & & 8 B P 02 * & & & % & & S8 " 0

S8 s 8 0 0 s s s IR
Reset

1 Terminals
2 TER connection

3 Reset button
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Front View XPSMCe+ZP and XPSMC-+ZC

Relay Outputs

s & & & 5 & 5 B 8 B * & & & 3 3 & 8 8 TER

é 3 @

1 Terminals
2 Fieldbus connection (Profibus DP(female connector) or CANopen (male connector))
3 TER connection

4 Reset button

Keying of the Terminal Connectors Connector 1...4

The terminal connectors Connector 1...4 can be keyed by inserting the code profiles into the
slots of the controller connectors and breaking off the appropriate tabs of the cable
connector.

Display

The LED indicators reflect the current operating status of the device (see chapter Elements
of the Display and System Diagnostics, page 39).
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Terminals

The terminal layout is as follows:

Terminal Layout Meaning

A1-A2 24 Vdc power supply; A1 is the + pole (+24 VDC), A2 is the - pole (0 VDC, GND)

GND It is identical to the 0 VDC potential on A2 for loads on the 01-06 semiconductor
safety-related outputs.

01-06 semiconductor safety-related outputs

13-44 potential-free safety-related relay outputs equipped with contacts

c1-c8 control outputs for safety-related input power supply

The control outputs provide a signal that enables detection of short circuit and
detection of voltage intrusion for the connected control components.

i1-i16 or i1-i32 safety-related inputs

H1 connection for muting lamp

The supply voltage must be taken from the same source which supplies the XPSMC
Safety Controller.

Connection

An 8 pin RJ45 connector is 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 a HMI operating terminal, or a non-safety-related controller.

Fieldbus Connection

Dependant on version:
* Profibus DP: 9 pin D-Sub female connector
+  CANopen: 9 pin D-Sub male connector

Reset Button

When an external error was detected and fixed, this has to be acknowledged by pressing
the Reset button. If the error is no longer detected, the XPSMC Safety Controller will be able
to enter the RUN mode again.
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Pressing the Reset button during a power cycle will reset the XPSMC Safety Controller to

default values. As a result the password is set to 'safety’, and the configuration is invalid but

not deleted. That means the controller cannot be set to RUN mode anymore but the
configuration and protocol can still be read from the controller. To set the controller
operational again, the controller needs to be reconfigured (download and validate a
configuration).

CANopen/Profibus DP LEDs

Two LEDs for CANopen/Profibus DP connection: RUN (green) and ERR (red).

Refer to Profibus DP LEDs, page 55 for Profibus DP and to CANopen LEDs, page 60 for
CANopen LED description.

Communication Connections TER

Connection

8 pole RJ45-Socket pin-outs

8 Pole RJ45-Socket, with Pin Signal Description
Protection
1 — —
Representation:
2 —_ _
3 DPT TER Port Mode Control
1
| 4 D1 (B) RS485 Signal
| 5 DO (A) RS485 Signal
| 6 /DE Negative Data Transmit Enable
I
8 7 5V 5 Vdc power
8 ov 0Vdc

Connection to a PC for Configuration

There are 2 ways to connect the XPSMC Safety Controller to the PC (computer):
» using the serial communications interface from the PC
» using the USB communications interface from the PC

33003275.08
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Serial Connection

The following 2 cabling components are required to set up the serial connection:
+ XPSMCCPC adaptor
+ TSXPCX1031 serial adaptor
NOTE: These accessories need to be ordered separately.

The following figure shows the physical serial connection from the PC to the XPSMC Safety
Controller.

PC/Laptop

Configuration

XPSMC

1 XPSMCCPC
2 TSXPCX1031
Setting of the interface cable TSXPCX1031.

Representation Switch Position
TER_DIRECT The switch must be in position 3 OTHER DIRECT
2
CTHER MULTI @OTHEH DIRECT
~. 0 -
TER MULTI
USB Connection

Use the USB/RJ45 PC adaptor cable TCSMCNAM3MOO02P or the following 2 cabling
components to set up the USB connection:

+ Standard (1:1) RJ45/RJ45 twisted pair Category 5D Ethernet cable Ref: 490NTW00002
+ TSXCUSB485 USB adaptor
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In addition you will require the USB driver pack available on the Safety Suite V2
(XPSMCWIN) software CD or on www.se.com.

The driver pack installation instructions are available within the XPSMCWIN Configuration
Software for XPSMC.

The following figure shows the physical USB connection from the PC to the XPSMC Safety
Controller.

PC/Laptop

Configuration

XPSMC

1 RJ45-RJ45 twisted pair category 5D or better (1:1) Ethernet cable (e.g. 490NTW00002)
2 USB Adaptor TSXCUSB485

or

USB/RJ45 PC adaptor cable TCSMCNAM3MO002P

The following cabling components are required to set up the connection:
1. Serial connection from PC to the XPSMC Safety Controller:
+ XPSMCCPC adaptor
+ TSXPCX1031 serial adaptor
2. USB connection from the PC to communications interface from the PC
+ USB/RJ45 PC adaptor cable TCSMCNAM3MOO02P or

» Standard (1:1) RJ45/RJ45 twisted pair Category 5D Ethernet cable. Ref.
490NTWO00002 with TSXCUSB485 USB adaptor

NOTE: For connection to other devices, refer to Modbus RTU Communication Example,
page 116.

Setting of the interface cable TSXCUSB485
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XPSMC Safety Controller Description

Representation

Switch Position

OTHER MULTI

TER DIRECT
2

@ OTHER DIRECT
0

0
TER MULTI

The switch must be in position 3 OTHER DIRECT

Connection of One or More XPSMC Safety Controllers to a
Modbus RTU System

NOTE: It is not possible to program the controller via the LU9GC3 system. The
connection of more than one controller on the network is for use with HMI-Magelis, and

the non-safety-related controllers.

The following figure shows the connection of one or more XPSMC Safety Controllers to a
Modbus RTU system:

LUSGC3

Safety Controller 1

Configuration

Line Terminator
VW3 A8 306 RC

oy O [y

Modbus Master with
polarization resistor and
line terminator

VW3 AB 306 RO*

Safety Controller 2

Rules

Safety Controller 3

Every XPSMC Safety Controller must be separately addressed and configured if it is to be

used on the sa

me bus.
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XPSMC Safety Controller Description

If the controller is operated within a Modbus network under strong EMC influence the
resulting disturbances may lead to unsuccessful bus traffic. To avoid this situation from
occurring, use a snap on ferrite filter on the bus connection.

Follow these instructions for the Modbus network wiring:

Use a shielded twisted pair cable.

Connect the reference potentials (ground) to one another.

Ensure that the maximum cable length does not exceed 1000 m (3280.8 ft).
Ensure that the maximum drop length does not exceed 20 m (65.6 ft).
Keep at least 30 cm (1 ft) between the bus cable and the power cable.

Any crossing of the bus cable and power cables should be made at right angles (90°).

Ground the cable shielding on each unit.
Adapt the line at both ends using a line terminator.

NOTICE

LOSS OF NETWORK
Make sure that devices on a Modbus system have unique network addresses.

Failure to follow these instructions can result in equipment damage.

Elements of the Display and System Diagnostics

LED Display Fields

XPSMC16Z- Display
The following LEDs are used to display the status of the XPSMC16Z:

PWR ) RUN @ o
cnF @ com @ o2

Eln
E Ex

03

04

33003275.08
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XPSMC Safety Controller Description

XPSMC32Z- Display

The following LEDs are used to display the status of the XPSMC322Z-.

rwR i rUN @ o1
cnr @ con@ o2

Eln
E Ex

03

o4

LED Description

LED

Color

Significance

PWR

green

Power

llluminates when operational voltage is applied to A1/A2.

CNF

yellow

Config

llluminates in the configuration mode. Flashes when the XPSMC Safety Controller
is not configured, for example during the initial operation. The XPSMC Safety
Controller must be configured before operation.

Eln

red

Internal Error

llluminates if an internal error is detected. The safety-related outputs are
immediately deactivated. If the indication is persistent after power cycle and reset
then the XPSMC Safety Controller must be replaced.

E Ex

red

External Error

llluminates when an external error is detected, for example in the wiring. Only the
safety-related outputs of the affected inputs are deactivated.

When the detected error has been corrected, and the RESET button has been
pressed, the corresponding safety-related outputs become operational again.

RUN

green

Run

llluminates in the RUN mode. Flashes during the transition from RUN mode to the
STOP mode as long as defined delay times are running.

CcOoM

green

Communication

llluminates during communication via the TER.
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XPSMC Safety Controller Description

LED

Color

Significance

01...06

green

Output 1...6

llluminates when the corresponding semiconductor safety-related output is
activated.

Flashes, when a short circuit, an internal or an external error is detected on this
output. In addition the LED E Ex illuminates.

An error message can be caused by a false signal (e.g. cross circuit connection,
external voltage) or when a transistor is non-operational. Disconnect the wire of
the concerned output and press the RESET button. If the error message
disappears, then the error that was detected is in the wiring. Otherwise, an output
transistor is non-operational. In this case, this output can no longer be used.

R1,R2

green

Relay group 1/2

llluminates when relay group R1 (safety-related relay outputs 13/14 and 23/24)
and/or relay group R2 (safety-related relay outputs 33/34 and 43/44) are activated.
The LED(s) flashes, when an error is detected on this output. In addition the LED E
In illuminates. This output must no longer be used.

green

green

Input i1...i16
Input i1...i32

llluminates if on the corresponding i1...i16/i32 input circuit is closed. Flashes when
an error is detected on this input.

Connection Diagram

Introduction

The following information is provided to help you to connect and wire your XPSMC Safety

Controller.

33003275.08
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XPSMC Safety Controller Description

Electrical Diagram for XPSMC Safety Controllers

ADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

+ Disconnect all power from all equipment including connected devices prior to removing
any covers or doors, or installing or removing any accessories, hardware, cables, or
wires except under the specific conditions specified in the appropriate hardware guide
for this equipment.

» Always use a properly rated voltage sensing device to confirm the power is off where
and when indicated.

* Replace and secure all covers, accessories, hardware, cables, and wires and confirm
that a proper ground connection exists before applying power to the unit.

+ Use only the specified voltage when operating this equipment and any associated
products.

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

The following diagram shows the XPSMC Safety Controllers connection:

XPSMC16
At [ Bae7lasleakalal] [it Tiz Tia [ia [ is [ Lig T o fi1 Tnz iz Tnafins fine] NI EE
| Safety Controller o] m ‘ ‘ ‘
T [@ \ XPSMCTE Fildbus TER
s . il 4-4 [l
a| ] i ] ] i
A LOGIC Channel ﬂi‘ Channel ﬂf' Channel UH Channel ﬂf‘ Channel ﬂf' Channel ﬂf'
O D A M - S R R
T Channel 2J]w Channel 2J:: Channel 2J:| Channel ZJ% Channel 2J:‘ Channel 2J::

I I 1
A2 ] [eno]anDenD] [a1 ] [o2] [o3 ] [ o4 ] [o5 ] [of [14 ] 24] [34 T44
XPSMC32
At ke k7l ealedleskzlet [ Fs Loz kol lelaalezlet ] Tin Ti2 Tis Tid [i6 Tis [i7 [is [is [olint 2 [ fnd s [ie] Tinz] . T2 [z [zs [ [hi ] [33 [=4
| Safety Controller I ‘ ‘ ‘
Tr. [@ \ MPSMCF2 Fieldbus TE@;
7 e Fer D e SR LA
iy LoGIC Channel ﬂ Channel ﬂ Channel 1J Channel ﬂ Channel ﬂ Channel WJ:‘
T Channel QJ Channel 2J Channel 2J‘| Channel 2” Channel Qj‘l Channel QJj-
T T 1 ) ) ) ) ) )
A2 | [NO]END]ENHD] [o1] [ o2 ] [o3 | [ o4 [o5 ] [ of | [14 ] 24] [24 J44

Description of terminals:
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Terminal Layout

Meaning

A1-A2 24 Vdc power supply; A1 is the + pole (+24 V), A2 is the - pole (0 V, GND)

GND It is identical to the 0 V potential on A2 for loads on the 01...06 semiconductor safety-
related outputs.

c1-c8 control outputs (for the XPSMC32Z-: there are two sets of 8 control outputs available)

i1-i16 or i1-i32 safety-related inputs

H1 connection for muting lamp

01-06 semiconductor safety-related outputs

13/14, 23/24, 33/34,

safety-related relay outputs, potential free

43/44
TER 8 pin RJ45 connector for configuration and/or diagnostics.
The communication via the TER terminal is Modbus RTU protocol and can also be
used to connect to a HMI magelis operating terminal, or a non-safety-related controller.
Fieldbus Dependant on version:

*  Profibus DP: 9 pin D-Sub female connector.
«  CANopen: 9 pin D-Sub male connector.

Technical Characteristics

AWARNING

damage.

UNINTENDED EQUIPMENT OPERATION
Do not exceed any of the rated values specified in the following tables.

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

XPSMC Safety Controller, Terminals A1, A2, 13, 14, 23, 24, 33, 34,

43, 44

Single lead connection

33003275.08
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Connection Diameters, Single Lead Connection XPSMCTS / XPSMCTC
Without lead end sleeves solid 0.2 - 2.5 mmz2
stranded 0.2 - 2.5 mm?2
(24 - 12 AWG)
Stranded with lead end sleeves (without plastic sleeves) 0.25-2.5 mm2
(22-14 AWG)
Stranded with lead end sleeves (with plastic sleeves) 0.25-2.5 mm2
(22-14 AWG)
Multiple lead connections
Connection Diameters, Multiple Lead Connections (2 XPSMCTS XPSMCTC
leads maximum same diameters)
Without lead end sleeves solid 0.2 - 1.5 mm?2 -
(24 - 16 AWG) -
stranded
0.2-1.5mm2
(24 - 16 AWG)
Stranded with lead end sleeves (without plastic sleeves) 0.20 - 1.5 mm2 -
(22 - 18 AWG)
Stranded with twin lead end sleeves (with plastic sleeves) 0.5-1.5mm2 0.5-1mmz2
(20 - 16 AWG) (20 - 18 AWG)
Miscellaneous
Stripping length 10 mm (0.39in)
Tightening torque 0.5-0.6 Nm -
(4.2-5.3Ib-in)

NOTE: AWG indication according to IEC 60947-1 / table 5.

XPSMC Safety Controller, Other Terminals

Single lead connection
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Connection Diameters, Single Lead Connection

XPSMCTS- / XPSMCTC-

Without lead end sleeves

solid 0.14 - 1.5 mm?2
stranded 0.14 - 1.5 mm?2

leads maximum same diameters)

(28 - 16 AWG)
Stranded with lead end sleeves (without plastic sleeves) 0.25- 1.5 mmz2
(22 - 16 AWG)
Stranded with lead end sleeves (with plastic sleeves) 0.25- 0.5 mm2
(22 - 20 AWG)
Multiple lead connections
Connection Diameters, Multiple Lead Connections (2 XPSMCTS- XPSMCTC-

Without lead end sleeves

solid 0.14 - 0.5 mm?2

(28 -20 AWG) -
stranded
0.14-0.75 mmz2
(28 - 18 AWG)

Stranded with lead end sleeves (without plastic sleeves) 0.25 - 0.34 mm?2 -
(22 AWG)

Stranded with twin lead end sleeves (with plastic sleeves) 0.5 mm2 -
(20 AWG)

Miscellaneous

Stripping length 9 mm (0.35in)

Tightening torque 0.5-0.6 Nm -
(1.9 - 2.2 Ib-in)

NOTE: AWG indication according to IEC 60947-1 / table 5.

33003275.08
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Mechanical Structure

Enclosure Mounting

Metal adapter for mounting on 35 mm (1.37 in.)
standard DIN rails as per IEC 60715 and screw
mounting.

* Use a DIN rail with a thickness of 1.5 mm
(0.06 in.) up to 2 g (0.07 oz) vibration
requirements.

*  Use the fixed mounting directly on a metal
plate above 2 g (0.07 oz) vibration
requirements.

Protection, as per IEC 60529, Terminals

Protection, as per IEC 60529, Housings

IP 20
IP 20

Weight XPSMCT-16
Weight XPSMCT+32
Weight XPSMC162
Weight XPSMC322
Weight XPSMC16Z-
Weight XPSMC322-

0.08 kg (0.18 Ib)
0.1 kg (0.24 Ib)
0.82kg (1.81 Ib)
0.84 kg (1.83 Ib)
0.83 kg (1.85 Ib)
0.85 kg (1.87 Ib)

Assembly Position

Ventilation louver on the top and on the bottom,
see chapter Installation, page 21.

Ambient Operational Temperature

10 9C / +55 9C (+14 oF / +131 oF)

Storage Temperature

-250C / +85 9C (-13 oF / +185 oF)

Shock Resistance

150 m/s2
duration 11 ms

forms half sine

Vibration Resistance

0.5 mm2

from 10 to 55 Hz

External Power Supply Requirements

Excess voltage category Il (4 kV) pollution category 2 / Isolation voltage 300 V as per IEC

60664-1

Supply as per IEC 60038

24 Vdc (+/- 20%) including ripple

Cross-Circuit Protection, maximum Fuse Element Type gL

16 A
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Consumption

<12wW

Maximum Current Consumption, including Peripherals

8A

Safety-Related Relay Outputs

The following table provides technical data on safety-related relay outputs:

Maximum Current per Relay Output

6A

Safety-Related Relay Outputs, Potential Free

13...14,23...24, 33...34, 43...44

Maximum Switching Capacity of Potential-Free Safety-
Related Relay Outputs

AC15 - C300
Ue=230Vac/le=0.75 A
DC13
Ue=24Vdc/le=15A

Cumulative Current Limit for Concurrent use of several
Relay Output Circuits:

S Ith<16 A

Load examples:

K1/K2 KaK4

| | | |
h h h h
BA 2 BA 2
" 48 4A 48

Cross-Circuit Protection, maximum Fuse Element for
Potential-Free Safety-Related Output Circuits

4 A (gL) or 6 A fastblow

The following table provides technical data on safety-related static outputs:

Semiconductor Safety-Related Outputs, NO

o1, 02, 03, 04, 05, 06

Maximum Current per Semiconductor Safety-Related
Qutputs

2A

Voltage Drop of the Semiconductor Safety-Related Outputs

0.25 V (typical)

Minimum Operating Current of the Semiconductor Safety- 0.8 mA
Related Outputs
Leakage Current of Semiconductor Safety-Related 10pA
Outputs
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Breaking Capacity of the Semiconductor Safety-Related
Outputs

DC-13SQ 24V
(SQis defined in IEC 60947-5-1 table A3)

Conditional cross circuit current of the Semiconductor 100 A
Safety Outputs
Cumulative Current Limit for Concurrent use of several >Ith<6.5A
Semiconductor Outputs

Examples:

ol 02 03 od 0h 06

194 | 1A 1A 1A 1A 1A

A | 24 | 1A 057 | 05A | 05A

Cross-Circuit Protection, maximum Fuse Element for
Semiconductor Output Circuits

none required, the semiconductor outputs are
internally cross-circuit-protected

You have the possibility to select between 20 ms and 30 ms for the response times.
Selecting the 30 ms response time enables you to configure more functions within the

configuration.

Response time <= 20 ms

Response Time of the Safety-Related Outputs <=20ms

Response Time of the Safety Mat <=30ms

Increments of Configurable Times -10 ms, -15%
Response time <= 30 ms

Response Time of the Safety-Related Outputs <=30ms

Response Time of the Safety Mat <=45ms

Increments of Configurable Times -15ms, -15%

The potential-free safety-related outputs are also suitable for small loads (minimum 17 V /
10 mA). This is, however, only possible if high loads have not already been switched via the

contacts.
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Input Circuits

Number of Inputs 16 or 32
Maximum Category / Maximum Performance Level asper | 4/PLe

ISO 13849

Maximum Safety Level as per IEC 62061 SILCL 3
Maximum Voltage/Current in Input Circuits 28.8V /13 mA
Maximum Wire Resistance in Input Circuits 100 Q

Maximum Line Capacitance in Input Circuits 220 nF
Maximum Wire Length in Input Circuits 2000 m (6500 ft)

Miscellaneous

Lamp Muting (source of white light, with a luminosity of
minimum 200 cd/m2 and an illuminated surface of minimum

Light bulb (24 V / minimum 0.5 W to maximum 7.0
W, for example: references DL1-BEB) or LED (24

1 .cm2) Vdc / minimum 0.5 W to maximum 7.0 W, for
example: references DL1-BDB1
Magnet Switch For example, XCS-DM-

Safety Mats

For example, XY2-TPe

Enabling Device

For example, XY2AU-

Connectors
Screw Terminals for XPSMC16¢+¢ (includes Keying Device) | XPSMCTS16
Screw Terminals for XPSMC32¢+ (includes Keying Device) | XPSMCTS32
Cage Clamp Terminals for XPSMC16¢- (includes Keying XPSMCTC16
Device)
Cage Clamp Terminals for XPSMC32¢- (includes Keying XPSMCTC32

Device)

33003275.08
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Terminals

The following table shows the terminals of XPSMC Safety Controllers:

cl
c2
c3
cd
c5
=5}
c7
c8
i1
i2
i3
i4

The following table explains the layout of the terminals:

Terminal Layout

Meaning

A1-A2 24 Vdc power supply; A1 is the + pole (+24 VDC), A2 is the - pole (0 VDC, GND)

GND It is identical to the 0 VDC potential on A2 for loads on the 01-06 semiconductor
safety-related outputs.

01-06 semiconductor safety-related outputs

13-44 potential-free safety-related relay outputs equipped with contacts

c1-c8 control outputs for safety-related input power supply

The control outputs provide a signal that enables detection of cross circuit and
detection of voltage intrusion for the connected control components.

i1-i16 ori1toi32

safety-related inputs

H1

connection for muting lamp

The supply voltage must be taken from the same source which also supplies the
XPSMC Safety Controller.
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Error Codes

Error Code Dialog Box

The diagnostic window is available within the XPSMCWIN software. Debugging a
configuration is possible using this tool.

Diagnostics are indicated with the error information along with the device index number(s).

The following image is an example of the diagnostics view mode:

@ XPSMCWIN 2.4.0 - config.mcc*

File Mode Diagnostics Options Help
QE Schneider
Device Library Configuration Electric
’ A_} fj Configuration o]
= {3 ©1 PSMC322P} Contolert
- @ 1 90
— @ 9 s
§ - il T
- @ 4 psije2
- @1 ‘llzsol'usr
@ J 1258) Automatic Start
@ 9 0205501
@ O 0305502
(@] -{ 03
O ot
O s
@+
- @ 0 e2R1
- @} .‘Ilzson.er
@ JX] (258) Automatic Start
@ -9 020D 1" v
Device [257]: Short circuit between inputs.
Diagnostic Mode [o} Diagnostic rnning COMS ®

NOTE: The device number/index in brackets [] identifies the devices in the configuration.
The indexes for the devices can be found in the configuration tree itself and in the
protocol of the configuration.

Error codes and explanations of the XPSMC Safety Controller:
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Code Explanation Status
1 short-circuit between inputs
error
2 potential hardware problem detected
3 muting error detected
4 override timeout
5 timeout error detected
6 overtravel exceeded
7 short-circuit
8 muting lamp non-operational
9 cam switch mechanism non-operational
10 press safety valve non-operational
11 external voltage detected
12 output will not switch ON
13 potential shaft / chain problem detected
16 reset button blocked
indication
17 timeout
18 incomplete opening
19 start interlock active
20 open circuit
21 delay time running
22 check locking device
23 check valve
24 unexpected muting signal
25 sensor activated permanently
26 restart interlock active
27 incomplete closing
28 no mode selection
29 reoperate safety means
30 open and close command active
31 Emergency Stop pressed
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NOTE: The diagnostic explanations are shown in the XPSMCWIN diagnostics. In
fieldbus communications only the error codes are transmitted but not the explanations.

Description of Profibus DP Parameter and Settings

Introduction

This section provides an overview of the Profibus DP parameter and settings.

To configure the Profibus DP Master you require a network configuration tool such as Sycon
2.9 or greater. Other Profibus DP network configuration tools may be used. The GSD files
for the XPSMC Safety Controller are available either from the Safety Suite CD or from www.
se.com. In addition, refer to Connection of the XPSMC Safety Controller with Profibus and
Sycon 2.9, page 112.

Profibus DP Communication Port

Introduction

The following information gives you an overview of the Profibus DP communication port and
a wiring example.
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Wiring Example

The following figure shows the connection of an XPSMC Safety Controller to a Profibus DP

system:
Profibus DP TAP 490 MAE 911 00
Connector for the cable
Profibus DP
connector Hﬂ ﬂ-q_ of the PCMCIA Profibus DP
card
PCMCIA Profibus DP card XPSMC-ZP

for Schneider Premium controller
as Profibus DP master
487 NHP 811 00

! Profibus DP
Et cable

Profibus DP
cable

NOTE: Connect the shield of the fieldbus cable with the functional ground near the
product.

Profibus DP Pin Assignment

The following figure shows the pin assignment of the Profibus DP connectors:

Profibus DP port (female)

DGND — RxD/TxD-P

VP RDITD-N - Ghield

(For details, see tables below)

The following table shows the Profibus DP pin assignment:
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Pin No. Signal Description

1 Shield Shield/functional ground

2 - Reserved

3 RxD/TxD-P Receive/transmit data plus (B wire)

4 - Reserved

5 DGND Data ground (reference potential for VP)
6 - Reserved

7 - Reserved

8 RxD/TxD-N Receive/transmit data minus (A wire)

9 VP Supply voltage plus (+5 VDC)

Profibus DP LEDs

Introduction

The following information helps you to understand the status of the Profibus DP
communication. The status is displayed by LEDs.

Profibus DP LEDs

The following image shows the LEDs of the XPSMCe+ZP:

Green Red

Profibus DP States

The following table shows the possible states of the Profibus DP LEDs:
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RUN LED ERR LED Description

on on Profibus DP hardware is OK.

on off The status is normal, communication is OK.

off off Profibus DP hardware is not OK.

off on Communication is not possible, because the configuration is missing or
the hardware is non-operational.

Data Exchange

Introduction

The following information helps you to setup your Profibus DP data exchange.

Profibus DP Input Data Exchange

The following table shows the Profibus DP input data exchange for the hardware and
configuration:
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Word

Profibus DP

High Byte

Low Byte

Details

1

Mode

Status

Mode bit
0 reset button pressed

1 XPSMC alive
4 1=XPSMC16
0 =XPSMC32

5 1 = after POWER UP or START command and
until self test has finished

6 config. valid
7 received STOP command

Status bit
0 RUN

1 CONF

3 INT Error

4 EXT Error

5 STOP

6 STATUS_R_S

Reserved

Reserved

Reserved

The following table shows the Profibus DP input data exchange for the 1/0 Data:

Profibus DP High Byte Low Byte Details
Word
3 input data (input input data (input Bit:

1-8) 9-16)

1 = corresponding input / output on

4 input data (input Input data (input

17 - 24) 25-32)
5 unused (0) output data

(output 1-8)

The following table shows the Profibus DP input data exchange for the detected I/O Errors:

33003275.08
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Profibus DP High Byte Low Byte Details
Word
6 input error (input input error (input Bit:

1-8) 9-16)

1 = error detected at corresponding input / output

7 input error (input input error (input

17 - 24) 25-32)
8 unused (0) Output data

(output 1-8)

The following table shows the Profibus DP input data exchange for the diagnostic
explanations (DH):

Profibus DP High Byte Low Byte Details

Word

9 (DH 1) index high (DH 1) index low Index:

10 unused (0) (DH 1) message software device number

11 (DH 2) index high (DH 2) index low Message:

12 unused (0) (DH 2) message diagnostic explanation (see
chapter Error Codes, page 51)

13 (DH 3) index high (DH 3) index low

14 unused (0) (DH 3) message

Profibus DP Parameters

An interface is provided to exchange data between the XPSMC Safety Controller and the
Profibus DP port. Below is a description of the Profibus DP parameter. Through the
XPSMCWIN configuration software the Profibus DP node address can be set in the range

between 1-125.

Description of CANopen Parameter and Settings

Introduction

This section provides an overview of the CANopen parameter and settings.

To configure the CANopen master you require a network configuration tool such as Sycon
2.9 or greater. Other CANopen network configuration tools may be used. The EDS files for
the XPSMC Safety Controller are available either from the Safety Suite CD or from www.se.
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com. Refer to Connection of the XPSMC Safety Controller with CANopen and Sycon 2.9,
page 101.

CANopen Communication Port

Introduction

The following information gives you an overview of the CANopen communication port and a
wiring example.

Wiring Example

The following figure shows the connection of an XPSMC Safety Controller to a CANopen

system:
CANopen tap with cable and
PCMCIA CANopen card
TSXCPP110
H CANopen
connector
XPSMC-ZC
PCMCIA CANopen card

for Schneider Premium controller
as CANopen master

:

| SAonen
CANopen upstream
Cable

NOTE: Connect the shield of the fieldbus cable with the functional ground near the
product.
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CANopen Pin Assignment

The following figure shows the pin assignment of the CANopen connectors:

CANopen port (male)

CAN_GND
AN (CAN_SHLDY)

(SRisR oIl e) o

60 7CI> 8y QO
CAIlLH
(D) CAN_ W+

(For details, see tables below)

The following table shows the CANopen pin assignment:

Pin No. Signal Description

1 - Reserved

2 CAN_L CAN_L bus line (dominant low)

3 CAN_GND CAN Ground

4 - Reserved

5 (CAN-SHLD) Optional CAN shield

6 (GND) Optional CAN Ground

7 CAN_H CAN_H bus line (dominant high)

8 - Reserved (error line)

9 (CAN_V+) Optional CAN external positive supply

CANopen LEDs

Introduction

The following information helps you to understand the status of the CANopen
communication. The status is displayed by LEDs.
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CANopen LEDs

The following image shows the LEDs of the XPSMC-++ZC:

Green

Red

CANopen States

The following table shows the possible states of the CANopen LEDs:

RUN LED ERR LED Description
on off CANopen hardware is OK.

The status is normal, communication is possible.
off off CANopen hardware is not OK.

time, repeats

Flashing 3 times then Error LED flashes 1

Configured and waiting for communication.

flashes with a pause)

off on Communication is not possible.
off single flash (one short flash At least one of the error counters of the CANopen controllers
followed by a pause) has reached or exceeded the alert level (too many errors
detected).
off double flash (two short A guard event or a heartbeat event has occurred.

CANopen Network Length and Stub Length

Network Length and Bit Rate

The length is restricted by the bit rate due to the bit arbitration process.
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Bit rate Maximum Length
1 Mbit/s 20 m/65 ft

800 kbit/s 40 m/131 ft

500 kbit/s 100 m/328 ft

250 kbit/s 250 m/820 ft

125 kbit/s 500 m/1640 ft

50 kbit/s 1000 m/3280 ft

20 kbit/s 2500 m/8202 ft

10 kbit/s 5000 m/16404 ft

In documents about CANopen, you will find often 40 m/131 ft as a maximum length at 1

Mbit/s.

This length is calculated without electrical isolation as used in the Schneider Electric

CANopen devices.

With the electrical isolation, the maximum network length calculated is 4 m/13 ft at 1 Mbit/s.

However, the experience shows that 20 m/65 ft are the practical length that could be shorten
by stubs or other influences.

Length Limitations Concerning Stubs

Length limitations concerning stubs have to be taken into account and are fixed by the
following parameters.

Bit Rate (kbits/s) | Lmax [m/ft] @ L max [M/ft] Interval min [M/f] | ZLmax [M/]
Local Star @ 0.6 X ZL Local @ On All Bus @)

1000 0.3m/0.9 ft 0.6 m/1.9 ft - 1.5m/4.9 ft

800 3m/9.8 ft 6 m/19.7 ft 3.6 m/11.8 ft 15 m/49 ft

500 5m/16.5 ft 10 m/32 ft 6 m/19.7 ft 30 m/98 ft

250 5m/16.5 ft 10 m/32 ft 6 m/19.7 ft 60 m/196.8 ft

125 5m/16.5 ft 10 m/32 ft 6 m/19.7 ft 120 m/393 ft

50 60 m/196.8 ft 120 m/393 ft 72 m/236 ft 300 m/984 ft

20 150 m/492 ft 300 m/984 ft 180 m/590,5 ft 750 m/2460.5 ft

10 300 m/984 ft 600 m/1968 ft 360 m/1181 ft 1500 m/4921 ft
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(1) Lmax: Maximum length for 1 stub.

(2) >Lmax Local Star: Maximum cumulative length of stubs in the same point when
using a multi-port TAP creating a local star.

(3) Interval min: Minimum distance between 2 TAP.

Value for a maximum length of derivation in the same point. Could be computed
case by case for each derivation. Interval min between 2 derivation is 60 % of the
cumulative length of derivations at the same point.

(4) >Lmax On All Bus: Maximum cumulative length of stubs on the bus.

Use of Repeaters

A repeater should be used when more then 64 devices are used.

As repeaters add a propagation delay in the bus, this delay reduces the maximum network
length of the bus.

A propagation delay of 5 ns is equal to a length reduction of 1 m/3.2 ft.

A repeater with e.g. 150 ns delay reduces the bus length therefore by 30 m/98 ft.

CANopen Data Exchange

Introduction

The following information helps you to run your CANopen data exchange.

CANopen Parameters

An interface is provided to exchange data between the XPSMC Safety Controller and the
CANopen part. Below is a description of CANopen parameters.

The CANopen parameters can be set by the XPSMCWIN configuration software.

CANopen parameters are as follows:
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1. bitrate,

20 kBit/s
50 kBit/s
125 kBit/s
250 kBit/s
500 kBit/s
800 kBit/s
1 Mbit/s

2. node address

1-127

Default bit rate is 250 kBit/s.

These parameters can be adjusted with the XPSMCWIN Software. The .eds file describes

the object directory.

The PDOs are statically mapped. There are 4 PDOs used for the parameters of the XPSMC
Safety Controller.

Firmware versions earlier than 2.40: PDOs 5 to 8 are used.

Firmware version 2.40 or greater: Depending on the setting in the XPSMCWIN software the
PDOs 1to 4 or the PDOs 5 to 8 are used.

The following table shows the PDO mapping:

PDO* Byte Object Index, Details

Subindex
PDO 1 or PDO 5 1.Byte 2000 status
PDO 1 0or PDO 5 2.Byte 2001 mode
PDO 1 or PDO 5 3.Byte 2002 reserved
PDO 1 0or PDO 5 4 Byte 2003 reserved
PDO 1 0or PDO 5 5.Byte 2004 input data state 9-16
PDO 1 or PDO 5 6.Byte 2005 input data state 1-8
PDO 1 0or PDO 5 7.Byte 2006 input data state 25-32
PDO 1 0or PDO 5 8.Byte 2007 input data state 17-24
PDO 2 or PDO 6 1.Byte 2008 output data state 1-8
PDO 2 or PDO 6 2.Byte 2009 unused
PDO 2 or PDO 6 3.Byte 200A input error 9-16
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PDO* Byte Object Index, Details

Subindex
PDO 2 or PDO 6 4 Byte 200B input error 1-8
PDO 2 or PDO 6 5.Byte 200C input error 25-32
PDO 2 or PDO 6 6.Byte 200D input error 17-24
PDO 2 or PDO 6 7.Byte 200E output error 1-8
PDO 2 or PDO 6 8.Byte 200F unused
PDO 3 orPDO 7 1.Byte 2010 diagnostic information index 1 low
PDO 3 or PDO 7 2.Byte 2011 diagnostic information index 1 high
PDO 30or PDO 7 3.Byte 2012 diagnostic information message 1
PDO 3 or PDO 7 4 Byte 2013 unused
PDO 30orPDO 7 5.Byte 2014 diagnostic information index 2 low
PDO 3 0orPDO 7 6.Byte 2015 diagnostic information index 2 high
PDO 30or PDO 7 7.Byte 2016 diagnostic information message 2
PDO 3or PDO 7 8.Byte 2017 unused
PDO 4 or PDO 8 1.Byte 2018 diagnostic information index 3 low
PDO 4 or PDO 8 2.Byte 2019 diagnostic information index 3 high
PDO 4 or PDO 8 3.Byte 201A diagnostic information message 3
PDO 4 or PDO 8 4 Byte 201B unused

* depending on firmware version and software setting

NOTE: For detailed diagnostic information see also Error Code Dialog Box, page 51
(table of error messages and indications).

Object Dictionary of the XPSMCe++ZC Safety Controller

The Object type column of the table contains the object name according to the table below
and is used to denote what kind of object is at that particular index within the Object
Dictionary.

The following table explains the definitions used in the Object Dictionary:
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Object code Meaning
VAR single value, such as unsigned8, boolean, float, integer16, visible string, etc.
ARR (ARRAY) Multiple data field object where each data field is a simple variable of the same basic data type, e.

g., ARRAY of unsigned16 etc.

The Subindex 0 is of unsigned8 and thus is not part of the ARRAY data. The Subindex 0 sets the
numbers of the elements in the ARRAY.

REC (RECORD)

Multiple data field object where the data fields may be any combination of simple variables.

The Subindex 0 is of unsigned8 and thus is not part of the RECORD data. The Subindex 0 sets the
numbers of the elements in the RECORD.

A data type determines a relation between values and encoding for data of that type. Names
are assigned to data types in their type definitions.

The following table describes the various data types:

Acronym Data Type Range of Value Data Length
BOOL boolean O=false, 1=true 1 byte

INT8 8 bit integer -128 ... +127 1 byte
INT16 16 bit integer -32768 ... +32767 2 byte

INT32 32 bit integer -2147483648 ... +2147483647 4 byte
UINT8 8 bit of unsigned integer 0...255 1 byte
UINT16 16 bit of unsigned integer 0...65535 2 byte
UINT32 32 bit of unsigned integer 0...4294967295 4 byte
STRINGS8 8 byte visible string ASCII character 8 byte
STRING16 | 16 byte visible string ASCII character 16 byte

The following table provides an overview of the Object Dictionary entries defined by the
communication profile of the XPSMC-+ZC. This is a snapshot of the Object Dictionary. Some
Default Values, for instance Software version, may shown other values in the actual Object
Dictionary of the XPSMC Safety Controller.

Index, Name Data Type | Ob- Ac- Default Description

Subin- ject cess Value

dex Type Type

1000 device type UINT32 VAR ro 0x00010191 device type and profile
1001 error register UINT8 VAR ro 0x0000 error register

1003 pre-defined error field UINT32 ARR - - error history

1003, 0 number of errors UINT8 VAR w 0x0 number of detected errors
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Index, Name Data Type | Ob- Ac- Default Description
Subin- ject cess Value
dex Type Type
1003, 1 Standard error field 1 UINT32 VAR ro 0x0 error number of detected
error 1
1003, 2 Standard error field 2 UINT32 VAR ro 0x0 error number of detected
error 2
1003, 3 Standard error field 3 UINT32 VAR ro 0x0 error number of detected
error 3
1003, 4 Standard error field 4 UINT32 VAR ro 0x0 error number of detected
error 4
1003, 5 Standard error field 5 UINT32 VAR ro 0x0 error number of detected
error 5
1005 COB-ID SYNC UINT32 VAR w 0x80 identifier of the SYNC object
message
1008 Manufacturer device STRING16 | VAR ro XPSMCxxZC | device name
name
1009 Manufacturer STRING16 | VAR ro 2.10 hardware version
hardware version
100A Manufacturer software | STRING16 | VAR ro 1.08 software version
version
100C Guard time UINT16 VAR w 0x0 time period of node guarding
(ms)
100D Life time factor UINT16 VAR w 0x00 factor of the node guarding
protocol
1014 COB-ID EMCY UINT32 VAR rw 0x80 + Node identifier of the EMCY object
message ID
1016 Consumer heartbeat UINT32 ARR - - consumer heartbeat object
time
1016, 0 Number of entries UINT8 VAR ro 0x1 number of nodes to be
controlled
1016, 1 Consumer heartbeat UINT32 VAR rw 0x0 time period and node ID of
time of node the controlled node
1017 Produce heartbeat UINT16 VAR w 0x0 time period of the heartbeat
time object
1018 Identity object Identity REC - - identity object
1018, 0 Number of entries UINT8 VAR ro 4 number of objects
1018, 1 Vendor ID UINT32 VAR ro 0x0700005A | vendor ID
1018, 2 Product code UINT32 VAR ro 0x90102 product code
1018, 3 Revision number UINT32 VAR ro 0x00010008 revision number
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Index, Name Data Type | Ob- Ac- Default Description
Subin- ject cess Value
dex Type Type
1018, 4 Serial number UINT32 VAR ro 0x2800564 serial number
1029 Error behavior UINT8 ARR - - behavior in case of a detected
error
1029, 0 Number of entries UINT8 VAR ro 0x1 number of entries
1029, 1 Communication error UINT8 VAR w 0x0 behavior in case of a detected
communication error
1200 Server SDO parameter | SDO REC - 0x0 server SDO settings
parameter
1200, 0 Number of entries UINT8 VAR ro 0x2 number of attributes
1200, 1 COB-ID rx UINT32 VAR ro 0x600 + node | identifier client — server
ID
1200, 2 COB-ID tx UINT32 VAR ro 0x580 + node | identifier client — client
ID
1201 Server SDO parameter | SDO REC - 0x0 server SDO settings
parameter
1201,0 Number of entries UINT8 VAR ro 0x3 number of attributes
1201, 1 COB-ID rx UINT32 VAR ro - identifier client — server
1201, 2 COB-ID tx UINT32 VAR ro - identifier server — client
1201, 3 Node ID of SDO client UINT8 VAR w - node ID of the SDO client
1804 TxPDO5 com- PDO REC - - first transmit PDO settings
munication parameter CommPar
1804, 0 Number of entries UINT8 VAR ro 0x3 number of settings
1804, 1 COB-ID UINT32 VAR rw 0x80000680 identifier of the PDO
1804, 2 Transmission mode UINT8 VAR w OxFF transmission type
1804, 3 Inhibit time UINT16 VAR w 0x0 minimum interval between
two PDOs
(100 s)
1804, 5 Event timer UINT16 VAR w 0x0 time period of the event
release (ms)
1805 TxPDO6 com- PDO REC - - second transmit PDO settings
munication parameter CommPar
1805, 0 Number of entries UINT8 VAR ro 0x3 number of settings
1805, 1 COB-ID UINT32 VAR rw 0x80000681 identifier of the PDO
1805, 2 Transmission mode UINT8 VAR rw OxFF transmission type
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Index, Name Data Type | Ob- Ac- Default Description
Subin- ject cess Value
dex Type Type
1805, 3 Inhibit time UINT16 VAR rw 0x0 minimum interval between
two PDOs
(100 pA)
1805, 5 Event timer UINT16 VAR w 0x0 time period of the event
release (ms)
1806 TxPDO7 com- PDO REC - - third transmit parameter
munication parameter CommPar
1806, 0 Number of entries UINT8 VAR ro 0x3 number of settings
1806, 1 COB-ID UINT32 VAR w 0x80000682 identifier of the PDO
1806, 2 Transmission mode UINT8 VAR w OxFF transmission type
1806, 3 Inhibit time UINT16 VAR w 0x0 minimum intervals between
two PDOs
(100 pA)
1806, 5 Event timer UINT16 VAR w 0x0 time period of the event
release (ms)
1807 TxPDO8 com- PDO REC - - fourth transmit PDO settings
munication parameter
1807,0 Number of entries UINT8 VAR ro 0x3 number of settings
1807, 1 COB-ID UINT32 VAR w 0x80000683 identifier of the PDO
1807, 2 Transmission mode UINT8 VAR rw OxFF transmission type
1807, 3 Inhibit time UINT16 VAR rw 0x0 minimum interval between
two PDOs
(100 pA)
1807, 5 Event timer UINT16 VAR w 0x0 time period of the event
release (ms)
1A04 TxPDO5 mapping PDO REC - - PDO mapping for TXPDO5
parameters mapping
1A04, 0 Number of mapped UINT8 VAR ro 0x8 number of mapped objects
objects
1A04, 1 Mapped mode byte UINT32 VAR ro 0x20000008 first mapped object
1A04, 2 mapped status byte UINT32 VAR ro 0x20010008 second mapped object
1A04, 3 reserved UINT32 VAR ro 0x20020008 third mapped object
1A04, 4 reserved UINT32 VAR ro 0x20030008 fourth mapped object
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Index, Name Data Type | Ob- Ac- Default Description

Subin- ject cess Value

dex Type Type

1A04, 5 Mapped input data UINT32 VAR ro 0x20040008 fifth mapped object
state 1-8

1A04, 6 Mapped input data UINT32 VAR ro 0x20050008 sixth mapped object
state 9-16

1A04,7 Mapped input data UINT32 VAR ro 0x20060008 seventh mapped object
state 17-24

1A04, 8 Mapped input data UINT32 VAR ro 0x20070008 eighth mapped object
state 25-32

1A05 TxPDO6 mapping PDO REC - - PDO mapping for TXPDO6
parameters mapping

1A05, 0 Number of mapped UINT8 VAR ro 8 number of mapped objects
objects

1A05, 1 unused UINT32 VAR ro 0x20080008 first mapped object

1A05, 2 Mapped output data UINT32 VAR ro 0x20090008 second mapped object
state 1-8

1A05, 3 Mapped input error 1-8 | UINT32 VAR ro 0x200A0008 third mapped object

1A05, 4 Mapped input error 9- UINT32 VAR ro 0x200B0008 fourth mapped object
16

1A05, 5 Mapped input error 17- | UINT32 VAR ro 0x200C0008 | fifth mapped object
24

1A05, 6 Mapped input error 25- | UINT32 VAR ro 0x200D0008 | sixth mapped object
32

1A05,7 unused UINT32 VAR ro 0x200E0008 seventh mapped object

1A05, 8 Mapped output error 1- | UINT32 VAR ro 0x200F0008 eighth mapped object
8

1A06 TxPDO7 mapping PDO REC - - PDO mapping for TXPDO7
parameters mapping

1A06, 0 Number of mapped UINT8 VAR ro 8 number of mapped objects
objects

1A06, 1 Mapped diagnostic UINT32 VAR ro 0x20100008 first mapped object
information index 1
high

1A06, 2 Mapped diagnostic UINT32 VAR ro 0x20110008 second mapped object
information index 1 low

1A06, 3 Mapped unused UINT32 VAR ro 0x20120008 third mapped object

1A06, 4 Mapped diagnostic UINT32 VAR ro 0x20130008 fourth mapped object

information message 1
high
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Index, Name Data Type | Ob- Ac- Default Description
Subin- ject cess Value
dex Type Type
1A06, 5 Mapped diagnostic UINT32 VAR ro 0x20140008 fifth mapped object
information message 1
low
1A06, 6 Mapped diagnostic UINT32 VAR ro 0x20150008 sixth mapped object
information message 1
1A06, 7 Mapped unused UINT32 VAR ro 0x20160008 seventh mapped object
1A06, 8 Mapped diagnostic UINT32 VAR ro 0x20170008 eighth mapped object
information message 2
1A07 TxPDO8 mapping PDO REC - - PDO mapping for TxXPDO8
parameters
1A07,0 Number of mapped UINT8 VAR ro 8 number of mapped objects
objects
1A07, 1 Mapped diagnostic UINT32 VAR ro 0x20180008 first mapped object
information message 3
high
1A07, 2 Mapped diagnostic UINT32 VAR ro 0x20190008 second mapped object
information message 3
low
1A07, 3 Mapped unused UINT32 VAR ro 0x201A0008 | third mapped object
1A07, 4 Mapped diagnostic UINT32 VAR ro 0x201B0008 | fourth mapped object
information message 3
2000 Status byte UINT8 VAR ro - Status bit
0 RUN
1 CONF
3 INT Error
4 EXT Error
5 STOP
6 STATUS_R_S
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Index, Name Data Type | Ob- Ac- Default Description
Subin- ject cess Value
dex Type Type
2001 Mode byte UINT8 VAR ro - Mode bit
0 reset button pressed
1 XPSMC alive
41 =XPSMC16
0 =XPSMC32
5 1 = after POWER UP or
START command and until
self test has finished
6 config. valid
7 received STOP command
2002 Reserved UINT8 VAR ro - reserved
2003 Reserved UINT8 VAR ro - reserved
2004 Input data state 9-16 UINT8 VAR ro - input data (input 9-16)
2005 Input data state 1-8 UINT8 VAR ro - input data (input 1-8)
2006 Input data state 25-32 UINT8 VAR ro - input data (input 25-32)
2007 Input data state 17-24 UINT8 VAR ro - input data (input 17-24)
2008 Output data state 1-8 UINT8 VAR ro - output error (output 1-8)
2009 Unused UINT8 VAR ro - unused
200A Input error 9-16 UINT8 VAR ro - input error (input 9-16)
200B Input error 1-8 UINT8 VAR ro - input error (input 1-8)
200C Input error 25-32 UINT8 VAR ro - input error (input 25-32)
200D Input error 17-24 UINT8 VAR ro - input error (input 17-24)
200E Output error 1-8 UINT8 VAR ro - output error (output 1-8)
200F Unused UINT8 VAR ro - unused
2010 Diagnostic information | UINT8 VAR ro - device number (low)
1 low
2011 Diagnostic information | UINT8 VAR ro - device number (high)
index 1 high
2012 Diagnostic information | UINT8 VAR ro - diagnostic explanation
message 1
2013 Unused UINT8 VAR ro - unused
2014 Diagnostic information | UINT8 VAR ro - device number (low)
index 2 low
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Index, Name Data Type | Ob- Ac- Default Description
Subin- ject cess Value
dex Type Type
2015 Diagnostic information | UINT8 VAR ro - device number (high)
index 2 high
2016 Diagnostic message 2 | UINT8 VAR ro - diagnostic explanation
2017 Unused UINT8 VAR ro - unused
2018 Diagnostic information | UINT8 VAR ro - device number (low)
message low
2019 Diagnostic information | UINT8 VAR ro - device number (high)
message 3 high
201A Diagnostic information | UINT8 VAR ro - diagnostic explanation
message 3
201B Unused UINT8 VAR ro - unused
5FFF SE Data Object SE- REC - - Schneider Electric object
information
5FFF, 0 Number of entries UINT8 VAR ro 3 number of entries
5FFF, 1 Brand Name STRING VAR ro Tele- brand name
16 mecanique
5FFF, 2 Conformance Class STRING VAR ro S20 intern conformance class
16
5FFF, 3 Bus off counter UINT8 VAR w 0x0 bus off counter

NOTE: For detailed information about the device number and the diagnostic
explanations see also Error Code Dialog Box, page 51 (table of error messages and
indications).

The following table provides information about transmission types:

Transmission type PDO transmission
cyclic acyclic synchronous asynchronous RTR only
0 - X X - -
1-240 X - X - -
253 - - - X X
254 - - - X -
255 - - - X -

0: Node transmits the PDO synchronously with the SYNC object, but its transmission is
event driven.
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1-240: Node transmits the PDO once every 1-240 receptions of a SYNC object.
253: Node transmits PDO after a Remote Transmit Request
254: Mode of transmission is fully manufacturer specific.

255: Mode of transmission is defined in the device profile.
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Brief Description of the Functional Devices

What’s in This Chapter

Overview

DEVICE Sel...eniiiiiii e 76
MoNitoring DEVICES ......coovviiiiiiiiii e 78
EDM DEVICE ... ettt e 81
StAMt DEVICES .cev i e 81
ENabling DEVICES ... 82
Miscellaneous DEVICES .........ccvuuiiiiiieiii e 82
Output Functional Elements...........c.cooiiiiiiiiiiiiiie e 84

This chapter contains brief descriptions of the functional devices.

NOTE: Time ranges given in the following devices have the basis of 20 ms response
time. When using a basis of 30 ms the ranges are changing slightly.

Device Set

Overview

The XPSMC Safety Controller feature the following devices / functions.

Details of each function are provided in the XPSMCWIN Software manual.

76

33003275.08



Brief Description of the Functional Devices

Device Type Devices

monitoring devices * emergency stop 1-channel, 2-channels
« safety guard 1-channel, 2-channels, 2-channels with lock

» light curtain with transistor output, with relay output, with and without
muting and monitoring of muting lamp

* magnetic switch

» two-hand control type 1lIA*, type IIIC in accordance with EN 574
« safety mat, forming short circuit

»  zero speed detection

specific monitoring devices * injection molding machine monitoring

* basic hydraulic press valve monitoring
» enhanced hydraulic press monitoring**
* basic eccentric press monitoring

* enhanced eccentric press monitoring**
* seat valve monitoring

« shaft/ chain break monitoring

EDM devices external device monitoring

start devices automatic, non-monitored, monitored start

enabling devices enabling devices with 2-channels, 3-channels

miscellaneous devices o timer**
* logical function: OR, AND*, XOR*, negation*, RS-flip-flop*
* marker®

* basic contact functions*
« foot switch control

* selector switch**

+ closed tool

An output of the controller can be configured to indicate an error state*. A safety-related
input can optionally be used for a remote reset of the controller*.

NOTE: Devices marked by a star [*] are available with firmware version 2.40 or greater.

Functionality of devices marked by 2 stars [**] was enhanced with firmware version 2.40.
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Monitoring Devices

Brief Descriptions of the Monitoring Devices

Monitoring Devices Brief Description
Emergency Stop 1 * Monitors a single emergency stop contact.
Channel

* Up to category 4, PL e, in accordance with ISO 13849 with the necessary
fault exclusion for the input cabling.

» The Emergency Stop devices need to be tested within the framework of the
machine maintenance.

Emergency Stop 2 * Monitors 2 emergency stop contacts.

Channel »  For a restart both contacts of the Emergency Stop must have been opened

before.
» Upto category 4, PL e, in accordance with ISO 13849.

* The Emergency Stop devices need to be tested within the framework of the
machine maintenance.

Safety Guard 1 Channel * Monitors a single contact of a safety guard.
» The device can be configured with or without a Start interlock.
» Up to category 1, in accordance with ISO 13849.

Safety Guard 2 Channel * Monitors 2 contacts of a safety guard.

* The device can be configured with or without a Start interlock.
»  Synchronization time can be configured.

» Upto category 4, PL e, in accordance with ISO 13849.

Safety Guard with Lock » Monitors 2 contacts of a safety guard and an additional lock contact.
* The device can be configured with or without a Start interlock.

»  Synchronization time can be configured.

* Up to category 4, PL e, in accordance with ISO 13849.

Light Curtains with * Monitors a light curtain unit with PNP outputs.

Transistor Output * The XPSMC Safety Controller does not monitor the wiring to the OSSDs.
* The device can be configured with or without a Start interlock.

*  Synchronization time for the inputs can be configured.

* Upto category 4, PL e, in accordance with ISO 13849.

Light Curtains with Relay * Monitors a light curtain unit with relay outputs.

Output * The XPSMC Safety Controller monitors the cross-connections at the input
wiring.

» The device can be configured with or without a Start interlock.

*  Synchronization time for the inputs can be configured.

* Up to category 4, PL e, in accordance with ISO 13849.
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Monitoring Devices

Brief Description

Light Curtains with Muting
and Monitoring of Muting
Lamp, with Transistor
Outputs

Same characteristics as light curtains without muting and transistor outputs.

Additionally the device connects 4 muting sensors and a muting lamp in
accordance with IEC 61496-1.

The muting lamp is monitored for short circuit or open circuit. For the lamp
characteristics, refer to the technical data.

Synchronization time can be configured to create the muting signal in a
group.

The maximum muting duration can be configured.

An override function with adjustable time is available.

Up to category 4, PL e, in accordance with ISO 13849.

Light Curtains with Muting
and Monitoring of Muting
Lamp, with Relay Outputs

Same characteristics as light curtains without muting and transistor outputs.

Additionally the device connects 4 muting sensors and a muting lamp in
accordance with IEC 61496-1.

The muting lamp is monitored for short circuit or open circuit. For the lamp
characteristics, refer to the technical data.

Synchronization time can be configured to create the muting signal in a
group.

The maximum muting duration can be configured.

An override function with adjustable time is available.

Up to category 4, PL e, in accordance with ISO 13849.

Magnetic Switch

Monitors the (non-forcibly guided) contacts (NC + NO) of a magnetic switch.
The device can be configured with or without start interlock.
Synchronization time can be configured.

Up to category 4, PL e, in accordance with ISO 13849.

Two-Hand Control Type
IIA* in accordance with
EN 574 /1SO 13851

Monitors 2 inputs for 2 push buttons connected to build a two-hand control
type IlIA.

The synchronization time is fixed at <500 ms.
Up to category 1, PL b, in accordance with ISO 13849.

Two-Hand Control Type
IIIC in accordance with EN
574 /1S0O 13851

Monitors 4 inputs to connect 2 push buttons with an NO and NC contact,
each to build a two-hand control type IlIC.

The synchronization time is fixed at <500 ms.
Up to category 4, PL e, in accordance with ISO 13849.

Safety Mat * Monitors a safety mat that forms a short circuit.
*  The maximum input capacitance of the mat must not exceed 120 nF.
* Up to category 3, PL d, in accordance with ISO 13849.
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Monitoring Devices

Brief Description

Zero Speed Detection

For zero speed detection 2 proximity sensors need to be connected to
safety-related inputs i01 and i02.

The sensors detect the movement by monitoring the teeth on a cog which is
connected to a rotating shaft. The output will not be enabled unless a
frequency below the threshold frequency set by the user is detected.

The threshold value can be configured for a frequency of 0.05 to 20 Hz
(tolerance up to 15%).

A frequency calculator within the configuration software XPSMCWIN
provides a mean to calculate frequency from RPM and number of cogs
concerning tolerance, increments and so on.

The maximum transmitter frequency is 450 Hz.

The device cannot be used together with a shaft / chain break monitoring
device in the same configuration.

Up to category 4, PL e, in accordance with ISO 13849.

Injection Molding Machine

The device monitors the safety guard for the tool area (2 position switches)
and a third position switch for main stop-valve monitoring.

Synchronization time can be configured.
Up to category 4, PL e, in accordance with ISO 13849.

Hydraulic Press Valve
Monitoring

The device performs monitoring of safety valves of hydraulic presses using
limit switches or proximity switches.

Synchronization time (reaction time) of the valve switches can be configured.
Up to category 4, PL e, in accordance with ISO 13849.

Hydraulic Press Extended

)

The device performs monitoring of hydraulic presses with valve control and
optional over-travel monitoring.

Several optional settings are possible.
Up to category 4, PL e, in accordance with ISO 13849.

Eccentric Press

The device performs monitoring of eccentric press cycles.
Safety valves can be monitored optionally.
Synchronization time of the valves can be configured.

Up to category 4, PL e, in accordance with ISO 13849.

Eccentric Press Extended

)

The device performs monitoring of eccentric press cycles.

Start and safety means can be assigned separately.

The behavior of the monitoring device is widely configurable by options.
Up to category 4, PL e, in accordance with ISO 13849.

Shaft / Chain Break
Monitoring

The device monitors the movement of a shaft or chain by detecting impulses
with the help of a proximity switch.

The switch needs to be connected to input i01 or i02. Hence the device
cannot be used with zero speed detection in the same configuration.

The shaft / chain break monitoring can be used in conjunction with the
eccentric press 2 device to monitor the transmission from the eccentric shaft
to the cam.

80

33003275.08



Brief Description of the Functional Devices

Monitoring Devices Brief Description

Seat Valve Monitoring *  Monitors the operation of a valve.

* Thereis an input for the start signal for the valve movement and an input for
the valve contact providing the position of the valve.

» The valve contact can be chosen between NO and NC.
* The synchronization time between start and result signal can be monitored.

NOTE: Features marked by a star [*] are available in firmware version 2.40 or greater.

EDM Device

Brief Description of the EDM Device

EDM Device Brief Description
EDM (External Device * The device is intended to monitor NC contacts of external relays to get a
Monitoring) feedback of their switching status.

* The allowable reaction time of the external contacts can be configured.
* Up to category 4, PL e, in accordance with ISO 13849.

Start Devices

Brief Descriptions of the Start Devices

Start Devices Brief Description

Automatic Start There is no start input. Starting occurs immediately, once the relevant input
conditions have been met.

Non-Monitored Start The start condition is valid when the input is closed.

Monitored Start » The start condition is valid only when a transition of the signal was detected.

* The type of transition, negative edge or positive edge, can be chosen.
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Enabling Devices

Brief Descriptions of the Enabling Devices

Enabling Devices

Brief Description

Enabling Device 2
Channel

A three-stage enabling switch with 2 contacts is monitored.
A maximum enabling time can be defined.
Up to category 1, PL b, in accordance with ISO 13849.

Enabling Device 3
Channel

A three-stage enabling switch with 3 contacts is monitored.
A maximum enabling time can be defined.
Up to category 4, PL €, in accordance with ISO 13849.

Miscellaneous Devices

Brief Description of Miscellaneous Devices

Miscellaneous Devices

Brief Description

Timer

The timer function provides

switch on delay
switch off delay
switch on pulse
switch off pulse
pulse generator*

Marker*

A marker can be used like an output but without physical representation.
Up to 8 markers are available.

Basic Switches*

The following basic switches are provided:

o single contact

> double contact

o double contact antivalent (NC / NO)

A start interlock is optionally available for the switches.

For the 2-channel switches the synchronization time of the contacts can be
monitored.

The contacts can be driven by control outputs or by the supply.
Up to category 4, PL e, in accordance with ISO 13849.
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Miscellaneous Devices Brief Description

Logic Functions * Logic functions provided are
> AND*
> OR
o XOR*

o NOT (negation)*
o RS-flip-flop*, optionally set or reset dominant
+ Refer to the hazard message hereafter.

» Thelogic functions can have up to 255 inputs (the actual maximum device
count per controller may limit this value).

NOTE: Features marked by a star [*] are available with firmware version 2.40 or greater.

AWARNING

UNINTENDED EQUIPMENT OPERATION

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

« Carefully analyze the inputs and outputs to be inverted and understand how the
inversion affects the application, especially in terms of functional safety.

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

Miscellaneous Devices Brief Description

Selector Switch » The function is used to select a set of other devices (1 out of up to 6).
* The selector reads the status of a hardware selector switch.
*  The switch has a maximum of 6 positions.

* Itcan be selected if attached devices need to be re-operated after changing
positions*.

Foot Switch Control *  The device monitors an NO and an NC contact, both driven by the same
control output as it is usual for foot switches.

* Up to category 4, PL e, according to ISO 13849.

Closed Tool » The closed tool device provides a steady active signal.

* ltis to be used only in conjunction with a selector switch on press devices. By
selecting the switch position with the closed tool it is indicated that no safety
means are needed due to the use of a “safe” tool (see ISO16092).

NOTE: Features marked by a star [*] are available with firmware version 2.40 or greater.
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ADANGER

UNPROTECTED MACHINE OPERATIONS

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-related 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-related means are
necessary (e.g., Safety Guard, Light Curtain).

Output Functional Elements

Brief Descriptions of the Output Functional Elements

Output Functional
Elements

Brief Description

Stop Category 0
(IEC 60204)

« Safety outputs are switched off without delay at the end of the release
condition.

The 2 double relay outputs and the 6 semiconductor outputs can be operated
in stop category 0.

Stop Category 1
(IEC 60204)

Safety outputs are switched off after a certain time delay (which can be
configured from 0.1 to 300 s) from the end of the release condition.

The 2 double relay outputs and the 6 semiconductor outputs can be operated
in stop category 1.

NOTE: The data for safety categories and performance level in accordance with ISO
13849 refers to the maximum achievable categories. The machine control and wiring
must be appropriately configured in order to achieve the desired category.
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Examples of Applications

What’s in This Chapter

Application Example - Light Curtain With Muting......................... 85
Application Example - Safety Guard with Enabling

DEVICE .. 88
Application Example for Several Functions - Emergency Stop,
Two-Hand Control, Safety Mat ..o a0

Overview

This chapter contains application examples.

Application Example - Light Curtain With Muting

Introduction

The following connection example shows an ESPE with muting. The following devices are
connected:

+ light curtain with muting

* a monitored muting indicator
+ a start button

+ relay output (230 VAC)
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Light Curtain With Muting Example

ADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

« Disconnect all power from all equipment including connected devices prior to removing
any covers or doors, or installing or removing any accessories, hardware, cables, or
wires except under the specific conditions specified in the appropriate hardware guide
for this equipment.

» Always use a properly rated voltage sensing device to confirm the power is off where
and when indicated.

* Replace and secure all covers, accessories, hardware, cables, and wires and confirm
that a proper ground connection exists before applying power to the unit.

+ Use only the specified voltage when operating this equipment and any associated
products.

Failure to follow these instructions will result in death or serious injury.
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The following diagram shows the wiring of an ESPE with muting:

2N~ 2N~
w24 24
I il
M ]
ES
52 S4 S6 :
kot . o ESPE = Muting Lamp
hluting ting Cwer|  ESPE output
2 ride
S3 4]
KE
o o
31 hluting fluting
i KE2 B1 B2
Start
Al [Eslerksletedeakolet ] T Tiel Te[ T[] sl 6] [ir] [B] @ [iolim [az]iz]ua]us e[ [13]23 [[H1] ]33 ]34
\ Safety Controller r
T [xo} XPSNCT6 fe=) u
= Fieldbus TER _ _ _ _
ald J T ] ] ‘ ]
i LOGIG Charnel 1] Channel 1|~ Channel 1] Channel 1) Charnel 1|+ Channel 1]+
o ] ] gy
T Channel 2J<‘ Channel 2J<| Chaninel ZJ.:l Chaninel 2Jﬂ Channel ZJ Charnel 2J
) B e [o7] (2] o] Tod] [5] [®] EEE LD
KOt - K02 : KET KEZ &
N T =
0V av
ESC = External start condifions Channel 1 Channel 2 Channel 1 Channel 2
11 = See Technical Data for Release FSPE (24 ¢ Release ESPE (230Y &)

maximurm fuse size

NOTE: The wiring for the 32 input version is identical for the additional inputs available
for configuration.
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Application Example - Safety Guard with Enabling
Device

Introduction

The following connection example shows a Safety Guard with enabling device. The
following devices are connected:

» Emergency Stop
+ Enabling Switch
» Selector Switch
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Safety Guard with Enabling Device Example

The following diagram shows the wiring of a Safety Guard with enabling device

+24 v 24V
IF . il
M
54 ES
012 1 3
Enabling 2 6 4 <5
dewvice 0_#{‘_;{_ -7 KE1
Emer-
gency Selector switch S6:
Stop KE2 0- OFF
R\(le 1- Guard 0§0 0%}0
A [EskrkeRskeakao k] Trl Tl Til [d] s T61 T[ie]l Tsl @ Jitoitt [z [z JitaJits [its [ [13] 23] [H1 [ [33]34 | Enable
high-
| Safety Gontroller r
T, 5 (K0} XPSMC1S (e
o Fieldbus TER , - , -
ald J ] ] | ] ]
ZS LOGIC Channel WJ-- Channel Uw- Channel u-- Channel WJ-- Channel ”u Channel Uu
e T 1 [y E-
T Channel ZJ Channel ZJ‘- Channel ZJ Channel 2J‘( Channel 2J Channel 2J
 —— ’ . ’ ’ . .
A2 [GND[GNDGND] Tol | [o2] [o3] [ od ] [o5] [ob T [14]24] [34 44
K » KOZ : KE1 KEZ
ov ov
ESC = Bxternal start conditions Chanrnel 1 Ghannel 2 Channel 1 Channel 2
1y =See Technical Data for Release safety guard Emergency stop

maximum fuse size

Canleacls ofthe enabling device:

1 2 - 1 2

L 1 - On

‘ _ Cof
NOTE: The wiring for the 32 input version is identical for the additional inputs available
for configuration.

F= D
Lo —
S TN

1
5.
3
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Application Example for Several Functions -
Emergency Stop, Two-Hand Control, Safety Mat

Introduction

The following connection example shows the wiring of several functions. The following
devices are connected:

» Two-Hand Control

+ Safety Mat

+ Emergency Stop

* Relay outputs (24 VDC and 230 VAC)

Application Example

ADANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

» Disconnect all power from all equipment including connected devices prior to removing
any covers or doors, or installing or removing any accessories, hardware, cables, or
wires except under the specific conditions specified in the appropriate hardware guide
for this equipment.

« Always use a properly rated voltage sensing device to confirm the power is off where
and when indicated.

* Replace and secure all covers, accessories, hardware, cables, and wires and confirm
that a proper ground connection exists before applying power to the unit.

+ Use only the specified voltage when operating this equipment and any associated
products.

Failure to follow these instructions will result in death or serious injury.
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The following diagram shows the wiring of several device (see list above):

230~ 2300~
4 24
F2 F3
F1
1 1
T ] il
ES[z
= Ed]
s 52 o
S A B Sy KBy ety
2Hand 2- Start Emer-
push- Hand Safefy gency
button push- mat stop
1 butten
2 K04
A1 [EslerkslofeakakeA] Tl Tl e[ 4] o] 8 [w7] [®] [ [io]niuz]ns[ia]is[ue] [13]23[ [H1] 33 [34
Safety Conlraller o "
- [KO]-- | XPSMC16 L= T
K J ] ] ] ] ; [
T LOGIC Channel Un Channel un Channel ﬂu Channel U" Channe\ﬂu Channel un
e i M} 4-y [ 4
F Channel ZJ Channel QJ Channel2j<l Channe\QJ<| Charme\QJ Channe\QJ<|
T T
A2] |GND\GND\GN 01 I 02 I [03] [ o4 ] 06 I [06 | [14]24] [34 [44
Channel 1 Channel 2
Two hand control
Channel 1 Channel 2
KE1 » KE2 » KE3 KE4 b
Safety mat N
T
Qv
ESC = External start conditions Emergency  Emergency Emergency Emergenoy
1) = See Technical Data for stop stop slop sfop
maximum fuse size (no ime {no time {with time {with time
delay) delay) delay) delay)

NOTE: The wiring for the 32 input version is identical for the additional inputs available
for configuration.
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Electrical Life of the Output Contacts

What’s in This Chapter

Diagram of the Electrical Life

Overview

This chapter contains a diagram of the electrical life of the output contacts determined by
IEC 60947-5-1/ Annex C.3.

Diagram of the Electrical Life

Diagram

Electrical life of the output contacts determined by IEC 60947-5-1 / Annex C.3
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Switching x 10°
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Examples for Bus Configuration

What’s in This Chapter

Overview

Connection of the XPSMC Safety Controller with CANopen

ANA SYCON 2.8 ..o 93
Connection of the XPSMC Safety Controller with CANopen

ANd SYCON 2.9 ..o 101
Configuration of Unity Pro for CANopen............cccccevvveeiiiieiennn. 110
Connection of the XPSMC Safety Controller with Profibus and
SYCON 2.9 . 112

This chapter contains a description of the bus configuration for Profibus and CANopen.

Connection of the XPSMC Safety Controller with
CANopen and Sycon 2.8

Introduction

In this example, the XPSMC Safety Controller is connected via CANopen to the CANopen
master (e.g. Premium TSX with a TSX CPP110 CANopen interface from Schneider Electric).
The fieldbus is configured using Sycon 2.8 from Schneider Electric and the controller is
configured using Unity Pro from Schneider Electric.

NOTE: The cables, the connectors and the resistors for CANopen must be in
accordance with the CiA DRP 303-1 standard.

Configuration Using Sycon 2.8

The following table shows how to configure CANopen bus using Sycon 2.8:
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Step

Action

Copy the EDS file *.eds into the CANopen EDS directory. The standard installation directory is:
c:\programs\Schneider\SyCon\Fieldbus\CANopen\EDS

Copy the 3 CANopen pictures (*.dib) into the designated directory, e.g.
c:\programs\Schneider\SyCON\Fieldbus\CANopen\BMP.

You will find this EDS file and the pictures on the supplied CD or you can download it from the
Schneider Electric homepage www.se.com.

Start the Sycon System Configurator.

Select the CANopen as fieldbus.

Select fieldbus

I

CANopen oK

InterBus
FROFIBUS Cancel

il

Choose the CANopen master for the configuration. You will get the dialog box by using Insert >
Master.

Insert Master

(x]
Ayailable devices Selected devices
TSX CPP 100 TSX CPP 110 Cancel
TSX CPP 110

Add All =>
<< Remaove

<< Remove All

Node |D (address) 1

Description ‘Master
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Step

Action

5

Select the TSX CPP 110 CANopen module and press Add to adopt it to your configuration.
Declare the node address and description. The description is limited to 32 characters.

* Node ID (address)
1
« Description

Master

The following figure will be displayed.

Master
_ Node 1D 1

CANopen Master TSX CPP 110

33003275.08
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Step

Action

Open the bus parameter settings under Settings > Bus Parameter. The following dialog will be
displayed:

Bus Parameter [X]

Master Mode 1D 1 8]
Biitrate 1 Mbit/s : Cancel

[

— Master stops in case of Mode Guard of Heartbeat Error

@ Disabled ¢ Enabled

— Synchronization Object (SYNC)

COB-ID 128
Communication Cycle Period 100 msac
—Heartbeat Function
N Enable
Master Producer Heartheat time 200 msac
[ Enable Global Starl Node
— 29 Bit Selection entries
[ Enable 23 Bil Seleclur
28 0 Bit

Acceptance Code 00 o0 00 o0 Hex
Acceptance Mask 0o oo 0o oo Hex
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Step

Action

8

Configure the following parameters:
* Master Node ID
1
+ Bitrate
1Mbit/s
* Master stops in case of Node Guard or Heartbeat Error
o Disabled
* Synchronization Object (SYNC)
o COB-ID
128
o Communication Cycle Period
100 msec.
* Heartbeat Function
o Enable
o Master Producer Heartbeat Time
200 msec.
+ Enable Global Start Node
+ 29 Bit Selection entries
nothing
Press OK to confirm the settings.
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Step Action
9 After the selection of the CANopen master, insert the CANopen node.
Insert the node by using Insert > Node. The following dialog will be displayed:
Insert Node %]
“endor |Te|eme:amque M
Cancel
Profile |A\I M
Available devices Selected devizes
APP-1CCO0 - Preventa XPSMC
APP-1CC02 Add >>
ATVER_E
ATVES_F Add All ==
ATVEEF_E
- << Remove
ATVERF_F
LEXIUM 17D << Remave All
Preventa XPSMC
STB NCO 2212 v
Wendar name Telemecanigue Node 1D 2
Product number 0x200417 Description | KPSMCI2ZIC
Product version Mo entry
Product revision Mo entry
EDS file name XPSMC16327C.EDS
EDS Revision 1
10 Select the Preventa XPSMC Safety Controller from the vendor Telemecanique (older) or
Schneider Electric (newer). After the selection press Add >> to adopt it.
11 Configure the following parameters:

* NodelD
2

* Description
XPSMC327C

NOTE: The parameters are examples and can be changed. The maximum length of the
description is 32 characters.
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Select Settings > Node Configuration to configure the node settings. The following dialog will

Step Action
12 Press OK to confirm the settings.
The following figure will be displayed:
Master
Node D 1
Master TSX CPFP 110
—
CANopen

XPSMC32Z2C
Node D 2
Node Preventa XFSMC

13

be displayed:

Node Configuration [x]
Node Preventa ¥FSMCZC Node D (address) 0K
Descrigion  [PEMCAZED | iz B
File name TEXPSMC1532.EDS Con [0 METeiceC] Node Bootlp

[¥] Activate node in actual configuration
[ Automstic COB-ID sllocstion in accordance with Profile 301

|Dew:e Profile | 401 |Dewce type | Digital Input

Emergency COB-ID  [130 OPC Objects

Nodeguard COB-ID 1794 Object
Configuration

-Actual node

rPredefined Process Data Objects (PDOs) from EDS file

Obj.ldx._[PDO name

2/ Preventa XPSMCIC hd

1604 TAPDOS communication parameter
1805 TAPDOB communication parameter
1806 TAPDO? communication parameter
1807 TAPDOS communication parameter

g

DS 301 W4

|—PDO Mapping method

Add to configured PDOs

rConfigured PDOs

PDO name  [symbolicName  [COB-ID [ Type || Addr. [l Len

[0 Type [0 Addr [0 Len PDO Contents Mapping

PDO Characteristics.
Define new Receive PDO...

Define new Transmit PDO
Delete configured PDO

Symbolic Names

NOTE: Here you can change the Node-ID and Description if necessary.
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Step Action

14 Select a PDO, which transfer the data of the XPSMC Safety Controller and press Add to
configured PDOs. Of each PDO the properties must be confirmed.
The PDOs contain the following properties:
+ TXPDOS5
Mode and Status-Byte, the Input data 1-32
COB-IDe.g. 1668
+ TXPDO6
Output data 1-8, Input and Output Error
COB-IDe.g. 1669
+  TXPDO7
Diagnostic explanation 1 and 2
COB-IDe.g. 1670
+ TXPDOS8
Diagnostic explanation 3
COB-IDe.g. 1671
Press Configuration Error Control Protocol to open the Error Control Protocol dialog.

15
The following dialog will be displayed:
Error Control Protocol (Node Id: 2)
{" Use Node Guarding Protocol
Guard Time 200 mses
Life Time Factor |3
@ Use Heartbeat Protocol
Master Consumer Time of Node 300 msec
Node Heartbeat Producer Time 200 msec
r Node Heartbeat Consumer-List
Mode ID |Active  [Description Consumer Time (msec.) Prodicer Time (msec.)
1 ¥ [Master 300 200
16 Select the Error Control Protocol Node Guarding Protocol or Heartbeat Protocol.
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Step Action

17 Select the following parameter:

For Node Guarding Protocol
* Guard Time
200 msec
Life Time Factor
2
For Heartbeat Protocol
Master Consumer Time of Node
220 msec
Node Heartbeat Producer Time
200 msec
* Node Heartbeat Consumer List
Activate the specific master.

18 Press OK to confirm the Error Control Protocol settings.

19 Press OK to confirm the Node Configuration settings.

Connection of the XPSMC Safety Controller with
CANopen and Sycon 2.9

Introduction

In this example, the XPSMC Safety Controller is connected via CANopen to the CANopen
master (e.g. Premium TSX with a TSX CPP110 CANopen interface from Schneider Electric).
The fieldbus is configured using Sycon 2.9 from Schneider Electric and the controller is
configured using Unity Pro from Schneider Electric.

NOTE: The cables, the connectors and the resistors for CANopen must be in
accordance with the CiA DRP 303-1 standard.

Configuration Using Sycon 2.9

The following table shows how to configure CANopen bus using Sycon 2.9:
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Step

Action

Copy the EDS file *.eds into the CANopen EDS directory. The standard installation directory is:
c:\programs\Schneider\SyCon\Fieldbus\CANopen\EDS

Copy the 3 CANopen pictures (*.dib) into the designated directory, e.g.
c:\programs\Schneider\SyCON\Fieldbus\CANopen\BMP.

You will find this EDS file and the pictures on the supplied CD or you can download it from the
Schneider Electric homepage www.se.com.

Start the Sycon System Configurator.

Select the CANopen as fieldbus.

I

Select fieldbus L

Canopen IR

InterBus
PROFIBUS Cancel

Choose the CANopen master for the configuration. You will get the dialog box by using Insert >
Master.

Replace Master (]
Auvailable devices Selected devices
TSX CPP 110 TSX CPP 110 Cancel

Add All >
<< Remove

<< Remove All

Node ID (address) 1

Description  |Master

102
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Step Action
5 Select the TSX CPP 110 CANopen module and press Add to adopt it to your configuration.
Declare the node address and description. The description is limited to 32 characters.
* Node ID (address)
1
* Description
Master
6

Open the bus parameter settings under Settings > Bus Parameter. The following dialog will be
displayed:

Bus Parameter [X]

Master Node 1D
Bitrate 250 kbit/s : Cancel

1
i

- Master stops in case of Node Guard of Heartbeat Error

® Disabled > Enabled

i Synchronization Object (SYNC)

COB-ID 128
Communication Cycle Period 50 msec.

—Heartbeat Function

v Enable

Master Producer Heartbeat time 200 msec.

v Enable Global Start Node

29 Bit Selection entries

[ Enable 29 Bit Selector

28 ... 0 Bit

Acceptance Code 00 |00 |00 (|00 Hex
Acceptance Mask 00 (00 |00 [00 Hex
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Step

Action

Configure the following parameters:
* Master Node ID

1

* Bitrate
250 kbit/s

* Master stops in case of Node Guard or Heartbeat Error

o

Disabled

* Synchronization Object (SYNC)

o

COB-ID

128

Communication Cycle Period
50 msec.

* Heartbeat Function

o

o

Enable
Master Producer Heartbeat Time
200 msec.

* Enable Global Start Node
+ 29 Bit Selection entries

nothing

Press OK to confirm the settings.
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Step Action
8 After the selection of the CANopen master, insert the CANopen node.
Insert the node by using Insert > Node. The following dialog will be displayed:
Insert Node %]
Node filter
Vendor [an v
u Cancel
Profile [An [¥]
Auvailable devices Selected devices
NT 30-COS A Preventa XPSMC
PKV30-COS — Add ==
PMC-COS
Preventa XPSMC ZC Add All =>
Profile 401 standard <<R
STB NCO 1010 _ =< Remove_|
STBNCO 2212 — << Remove All
TwinLine CANopen
hd
Vendor hame Telemecanique Node ID 2
Product number ox0 Description | XPSMC32ZC
Product version No entry
Product revision No entry
EDS file name TEXPSMC1632.EDS
EDS Revision 1
9 Select the Preventa XPSMC ZC Safety Controller. After the selection press Add >> to adopt it.
10 Configure the following parameters:
* NodelD
2
* Description
XPSMC327C
NOTE: The parameters are examples and can be changed. The maximum length of the
description is 32 characters.
33003275.08
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Step Action
11 Press OK to confirm the settings.
The following figure will be displayed:
Master
Node D 1
Master TSX CPFP 110
—
CANopen

XPSMC32Z2C
Node D 2
Node Preventa XFSMC

12

Select Settings > Node Configuration to configure the node settings. The following dialog will

be displayed:
Node Configuration [X]
Node Preventa XPSMCZC Node ID (address) OK
Description [xpamicazic | Canfiguration Errar
Fils nama TEXPEMC 632 EDS Coiel] Pt Mode BuotUp
B Activate node in actual configuration Emergency COB-ID 130 OPC Ohjects
O &utomatic COB-ID allocation in accordance with Prafile 301 MNodeguard COB-ID 1794

‘Devn:e Profile ‘ 40

‘Eewce type

| Digital Input

Object
Configuration

Y

~Predefined Process Data Objects (FDOs) from EDS file Aciual node
Objldx_ [PDO name [Enable [ 2! Preventa APSMCIC [v]
1804 TAPDOS communication paramster W
1805 THPDOG communication parameter N FLO Mapping method
1806 TAPDO? communication parameter N [ D5 301 V4
1807 TAPDOS communication parameter W
Add to configured PDOs

Configured PDOs

PDO name _[Symbalic Mame [COB-ID [ Type

[ITAddr. ]I Len,

[O Type [O Addr. [O Len

PDO Contents Mapping
PDO  Characteristics
Define new Receive PDO

Define new Transmit PDO...
Delete configured PDO

Symbolic MNames

NOTE: Here you can change the Node-ID and Description if necessary.
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Step Action
13 Select a PDO, which transfer the data of the XPSMC Safety Controller and press Add to
configured PDOs. Of each PDO the properties must be confirmed.
The PDOs contain the following properties:
+ TXPDOS5
Mode and Status-Byte, the Input data 1-32
COB-IDe.g. 1668
+ TXPDO6
Output data 1-8, Input and Output Error
COB-IDe.g. 1669
+  TXPDO7
Diagnostic explanation 1 and 2
COB-IDe.g. 1670
+ TXPDOS8
Diagnostic explanation 3
COB-IDe.g. 1671
14 Press PDO Characteristics to open the dialog.
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Step

Action

15

The following dialog will be displayed:

Note Transmit PDO Characteristics, Master Input Process Data ,Zl

Transmission Mods

(» MNode shall use a sychron zation message as trigger to send the transmit PDO acyclically

7 Mode has to send the trarsmit PDO at every 10 received sychronization massage

(3 Mode shall use a synchrarization message as trigger ta send the transmit PDO when
previously remote requested by the master

{77 Mode shall send the transmit PDO when remote requested
(» Transmission event of trarsmit PDO fully node manufacturer specific

& Transmission event of trarsmit PDO defined in the device profile of the node

Resulting CANopen specific transmission type 255

—Comrmunication Time Mode

Event time

Inhibit time D ms

—Rermote Request Condition CAMopen Master

Every 1] Master cycle interval (Reguest slow down)

Set the Event Timer to 200 ms for each PDO.

NOTE: If the Event Timer is up to 0 and the Transmission Mode is 255 (default settings),
the PDO will transmit once at the start up, and when a changing of the data (inputs, outputs,
detected errors or diagnostic) occurred, with the exception of Remote Transfer Request.
If the Event Timer is up to 0, the cycle data traffic is disabled.

16

Press OK to confirm the settings.

17

Press Configuration Error Control Protocol to open the Error Control Protocol dialog.

108

33003275.08



Examples for Bus Configuration

Step Action
18
The following dialog will be displayed:
Error Control Protocol (Node ld: 2) |g|
(7 Use Node Guarding Protacol
Guard Time 200 msec
Life Tirne Factor 3 |
(&} Use Heartheat Protocal
Master Consumer Time cf Node 300 msec
Mode Heartbeat Produce: Time 200 msec
~MNode Heartbeat Consurmer List
Mode ID |Active  |Description Consumer Time (msec.) Producer Time (msec.)
1 [V |Mazter 300 200
19 Select the Error Control Protocol Node Guarding Protocol or Heartbeat Protocol.
20 Select the following parameter:
For Node Guarding Protocol
* Guard Time
200 msec
» Life Time Factor
2
For Heartbeat Protocol
* Master Consumer Time of Node
300 msec
* Node Heartbeat Producer Time
200 msec
* Node Heartbeat Consumer List
Activate the specific master.
21 Press OK to confirm the Error Control Protocol settings.
22 Press OK to confirm the Node Configuration settings.
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Configuration of Unity Pro for CANopen

Introduction

This example shows you how to configure Unity Pro with a Premium TSX and a TSX
CPP110 CANopen interface.

Configure Unity Pro

The following table shows how to configure CANopen bus using SYCON 2.9 and Unity Pro.

Step Action
1 Start the Unity Pro.
2 Define the controller configuration within Unity Pro.
3
Choose the CANopen master TSX CPP110 and double click it. You will get the following dialog
box (extract):
CAN OPEN PCMCIA CARD
m TSXCPP 110 | i Config|
- ' _ ~Bus startup Inputs utputs
(& Automatic
(3 Semi-Autamatic (bus only) [, Girmels (g M. el (AR
(3 By program Index of 15t %hdvy Index of 15t %My
~Configuration load mode Watc
Select Database |£\Sys:on\cunﬂgurat\on\PreventaixPSiMH refresh i AC
Configuartion size 945  Wards (:Ds
& Unity Pra (73 SysCon
SyCo
Transmission speed 1 MBit/s
Function: SYNC Message COB-ID 128
4 Press Select Database and choose the configuration you have made before with the SYCON
tool. See also chapter Connection of the XPSMC Safety Controller with CANopen and Sycon 2.8,
page 93 or chapter Connection of the XPSMC Safety Controller with CANopen and Sycon 2.9,
page 101.
5 Press OK to confirm the settings.
6 Create your entire Unity Pro controller program.
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Step Action
7 Generate the program.
8 Transfer the program and configuration into the controller.
9 Run the controller.
10 Open the CANopen master by double clicking the module. See also step 3.
The following figure will be displayed (extract):
CAN OPEN PCMCIA CARD
[ rsxcpr 110 | iconfiy [fiDebug ot |
' ~CAMopen Slaves state ———  —Data of CANopen slave
- @ CRERREI | [ar [ Oeice Mame A Lfer | |
2 Préve_ma_xl_:‘ST\AC_ L e Parameter Symbol Walue ]
ST T T T LD/“\]V\ED:J 16484601
k1 1640000
Yohdvy2 16#0000
Output Value Base —
ﬁ# M ’;}Bm 5 Hex
~Output
Paﬁra[ﬂetﬁer | Symbol Walue ‘
Function: -
{7 Topologic @%by Al
11 Debug the program and configuration by using the Debug register within the TSX CPP 110
dialog box.
The CANopen Slaves state shows you the state of the modules. The following colors will be
used.
* blue
When a detected error was corrected. It will turn into black when you move the cursor
above the text.
*« red
When a Slave is not working.
* black
In other cases.
The Data of CANopen slave dialog shows the values, which will be received from the CANopen
master.
12 In case an error is detected on the bus, the Fault register will be active.
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Step Action
13 Press OK to confirm the settings.
14 Press Configuration Error Control Protocol to open the Error Control Protocol dialog.

The following figure (extract) shows that a slave is not running or an error is detected (abstract).
In that case the slave is disconnected:

0.0:SlotB : TSX CPP 110
CAN OPEN PCMCIA CARD
m TSXGPP 110 | [ifi Config [[fil Debug [@ Fault |
" - o SERHEN
Internal fault External fault Other fault
- Slave error (one or - X0=1 : channel
more slaves not error, OR logic
running or in fault between bits X8 to
condition) X15
- Slave fault
- New slave diag-
nostic
Function:

Connection of the XPSMC Safety Controller with
Profibus and Sycon 2.9

Introduction

In this example, the XPSMC Safety Controller is connected via Profibus to the Profibus
master (e.g. Premium TSX with a TSX PBY 100 Profibus master interface from Schneider
Electric). The fieldbus is configured using Sycon 2.9 from Schneider Electric and the
controller is configured using Unity Pro by Schneider Electric.

Configuration Using Sycon 2.9

The following table shows how to configure Profibus using Sycon 2.9 and Unity Pro.
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Step Action
1 Copy the available GSD file into the directory ..\SyCon\Fieldbus\Profibus\GSD.
2 Copy the available DIB file into the directory ..\SyCon\Fieldbus\Profibus\BMP.
3 Start the Sycon System Configurator.
4 Create a new Profibus configuration File > New
5
Insert a Profibus master module under Insert > Master and select the Profibus as fieldbus. The
following figure will be displayed (abstract):
Master1
= Station address 1
DP Master TSX PBY 100
6

Insert a Profibus slave module under Insert > Slave. The following dialog will be displayed:

Insert Node x)

Slave Filter Master TSX PBY 100 i

Vendor All
Cancel
Slave Type [All ]

Available slaves Selected slaves
SIMADYN D 8852 = XPSMC

SIMODRIVE sensor _ Add=> |
STBNDP 2212

STB test Add All >>
Tego Power APP1 CPF.. M
V8710 Variable

WiNbloc 16Dl — << Remove Al

WiNbloe 32DO —

ECET - ~ |

Viendor name Telemecanique Station address [2
Ident number 0x0967 Description | Slavel

GSD file name SCHN0967.G5D

GSD Revision 1.0
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Step Action
7 Select XPSMC and press Add >> to adopt it to your configuration. Declare the node address and
description. The description is limited to 32 characters.
* Node ID (address)
2
«  Description
Slavel
8

Open the slave configuration with a double click on the module. The following dialog will be

displayed:
Slave Configuration [
General o
Device XPSMC Station address
Description |S\av91 | \ Cancel \

[ Activate node in actual confijuration

Parameter Data

[ Enable watchdog control GED file SCHMNO9E7. 52D

Max. length of in-foutput date 26 Byte Length of in-foutput date 28 Byte
Max. length of input date 28 Byte Length of input date 28 Byte
Max. length of output date 0 Byte Length of output date 0 Byte
Max. number of modules 1 MNumber of modules 1
hodule [Inputs [Outputs [In/Out [Identifier

WPEMCTBE T4 Odl, 0ndD
WREMCEE 14 edl, A0

Slot [Idx_ [Module [ Symbol [Type [IAddr [ILen. [Type [0 Addr [O Len.

DP%1 Settings:

rAssigned master
Station address 0

Wasterd
1/TSX PEY 100 [r]
rActual slave ———

Station address 2

Slave 1
Append  Module
Remove hodule
Insert Muodule
Predefined Modules

Symbolic Names
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Step Action
9 Select the XPSMC16ZP or XPSMC32ZP.
The following figure shows the available dialog:
rGeneral oK
Device KPEMC Station address
Description |S\av91 ‘ Cancel
HlActivate node in actual configuration
Enable watchdog control GED file SCHNDYE? . GSD
Max. length of in-foutput date 28 Byte Length of in-foutput date 28 Byte
Max. length of input date 28 Byte Length of input date 29 Byte
Max. length of output date 0 Eyte Length of output date 0 Byte rAssigned master
Max. number of modules 1 Number of modules 1 Station address 0
Module [Inputs [Outputs___ [InfOut [Identifier Wasterd
APSMCIER 14 041, 0xdD
pswcaze T T T T T i Oxdl 04D
rActual slavg —————
Station address 2
Slave 1
Erepsmc__ ¥
Slat [Idx[Madule [ Symbol [Type  [TAddr [ILen. [Type [0 Addr O Len
T 1 XPSMC3ZR Modulel W a 4 Append Madule
Remave Module
Insert Module
Predefined  Modules
Symbolic Names
10 Press OK to confirm.
11 Save your configuration under File > Save as.... The following figure will be displayed after the
saving:
—— Master1
a| —H .
Station address 1
DF Master TSX PBY 100
B— canan®
[LLLL]
Slavet
Station address 2
DF Slave XPSMC
12 Export your configuration under File > Export > ASCII.
13 Import the configuration into your Profibus master software, e. g. Unity Pro.
33003275.08

115




Legacy Communication Information

Legacy Communication Information

What’s in This Chapter

Modbus RTU Communication Example ............cccccoeiiiiiiiinnns 116

Overview

This chapter contains a description of the bus configuration for Modbus.

Modbus RTU Communication Example

General

This section describes how to connect your XPSMC hardware for Modbus RTU. It lists the
cables required for connection to either HMI Magelis terminals or Premium PLCs, provides a
configuration example to a Premium PLC and lists the respective function codes.

Cables to Connect the XPSMC Hardware

Introduction

The following information helps you to select the cable to connect your XPSMC hardware for
Modbus RTU to either an HMI Magelis or a Premium PLC.

Cable

Connection of an HMI Magelis terminal cable XBT-Z938 or adapter XPSMCCPC + cable
XBT-Z968

Connection to a Premium PLC (Modbus RTU serial card XPSMCSCY cable
TSXSCY21601 or TSXSCY11601)

116 33003275.08



Legacy Communication Information

Connecting XPSMC Safety Controller to a Premium PLC

The figure below illustrates the connection between an XPSMCe+Z+ and a Premium PLC:

2500M

1 XPSMCeZ-
2 XPSMCSCY cable
3 Premium PLC with TSXSCY11601 Modbus RTU serial interface

Modbus RTU communication set up is the same for the XPSMC references.
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Connecting XPSMC Safety Controller to an HMI Magelis Terminal

The figure below illustrates the connection between an XPSMC-+Z+ and a Magelis XBTGs
HMI terminal:

BElhuu Parking Lot
HMonl torinag

1 XPSMCe+Z»
2 XBT-Z938 cable or XPSMCCPC + XBT-Z968 cables
3 Magelis XBTGe, XBTGT, or XBTGK HMI Terminal

Modbus RTU communication set up is the same for the XPSMC references.

Connecting XPSMC Safety Controller to Premium PLC
Modbus Communication Cards

Types of Premium PLC Modbus Communication Cards

The following cards are available for the Premium PLC for Modbus RTU communication:
+ TSXSCY 11601
+ TSXSCY 21601
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TSX SCY 11601

The TSX SCY 11601 communication module allows communication via a Modbus link.

It consists of a communication channel, channel 0, mono-protocol, RS485 isolated
asynchronous serial link supporting the Modbus protocol.

TSX SCY 21601

The TSX SCY 21601 module has two communication ports, PCMCIA and RS485:

RS485

PCMCIA

Multi-protocol built-in channel (channel 0) RS485
isolated asynchronous serial link, supporting Uni-
Telway, Modbus or Character Mode protocols.

PCMCIA host channel (channel 1) which supports the
following protocols:

* Uni-Telway, Modbus and Character Mode on an
RS232-D

*  Current Loop, or RS485 link, corresponding to
cards TSX SCP 111, 112 and 114

»  Fipway cell network corresponding to the TSX
FPP 20 card

33003275.08
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Wiring Diagram TSX SCY 21601

The figure below shows a TSX SCY 21601 configuration:

21601 | 100 16T2 | 16D2 | 16T2

| E
scY | PBY | DSY | DEY | DSY @@

1 D-Sub 25 connector of the Unity Premium PLC SCY 21601
2 Master
3 Slave
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XPSMCSCY Cable

The figure below shows the specifications of the XPSMCSCY connection cable:

( I )
[ 24 Q
3 19 DB (B) 8‘8
i = 1185
5 13 Ground | | O -
: 12 DB (A) 878
— I &
: I
1 I [ 8 59
f Capacitor Inf - 2
Shield P 5 o
..I- Q
-
Shield

Configuring a Premium PLC with Unity for Modbus RTU
Communication
General

In this example, the XPSMC Safety Controller is connected via Modbus RTU to the Modbus
master (Premium TSX with a TSX SCY 21601 Modbus RTU interface from Schneider
Electric). The Modbus RTU is configured by Unity Pro.

Configuring a Premium PLC with Unity

To configure a Premium PLC for Modbus RTU communication proceed as follows:
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Step Action
1
Connect the XPSMC Safety Controller to the Premium PLC as shown in the figure below:
@
SCY PBY| DSY | DEY | DSY
21601 | 100 16T2 | 16D2 | 16T2
1 D-Sub 25 connector of the Unity Premium TSX SCY 21601
2 Start Unity Pro and create a new project.
Define your controller configuration.
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Step Action
3
Open the TSX SCY 21601 configuration dialog box and set the parameters as shown below to
communicate with XPSMCe-:
| config
Transmission g
Tipe 19200 bits/:
[19200bits’s [~}
Master - 15
Master Delay between characters
Mumber of refries B3 [/ Default
Answer delay 51000 X10m Dela
s ASCI (7 bits) 1 bit
Slawe + RTU (B bits)
E : Parity
& Even
o &
4
To test the communication enter the slave address of your XPSMC- and click on the Identification button.
PCMCIA INRACK BOARD Version: 2.4
[ 1sx scy 21601 fff Config Ml Debug
- -@ Channel 0
Type Counters
Received without CRC error
Received with exception code
Sent in broadcast mode
Retries
:Rgse_CO: i
Channe
Recei sponse
Slave Identification
Enter Request
33003275.08
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Step Action

displayed in the Receive response box as shown below.

— Channel test

Identification

Enter Request

Result: If the communication configuration is correct and the communication is OK the number will be

Inputs and Outputs

Description of the inputs and outputs (for address 1 => Slave 01)

Input / Output Name Type Description

Input Address ANY ARRAY INT ADDR('m.n.p.x") is the hardware address of

m: rack
n: module
p: channel

x: Modbus slave address

the Modbus card (first three numbers)

Input / Output Management ARRAY[1..3] OF management parameters of the Modbus
INT

Output Outputs ARRAY[1..8] OF 8 outputs (6 transistor and 2 relay outputs)
BOOL

Output Output_Error ARRAY[1..8] OF error bit for the 8 outputs
BOOL

Output Inputs ARRAY[1..32] OF 32 bits for input (MC32),
BOOL

16 bits for input (MC16)

Output Input_Error ARRAY[1..32] OF error bit for 16 / 32 inputs
BOOL
Output Messages ARRAY[1..3] OF text of the messages (max. 16 characters)
STRING
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Input / Output Name Type Description

Output Device_Number ARRAY[1..3] OF device number of the module for the
INT messages (max. 3)

Output Stop BOOL XPSMC is in STOP

Output Run BOOL XPSMC is in RUN

Output Config BOOL XPSMC is in configuration

Output Error_Intern BOOL XPSMC has detected an internal error

Output Error_Extern BOOL XPSMC has detected an external error

Output Device STRING XPSMC16 or XPSMC32

Output Conf_OK BOOL configuration is OK

Output Error_1001 ARRAY[1..16] OF error word 1001 (for internal use)
BOOL

Output Error_100E ARRAY[1..16] OF error word 100E (for internal use)
BOOL

Output Modbus_Counter DINT Modbus request counter

Output Modbus_Counter_OK DINT Modbus request OK counter

Output Modbus_Counter_Error | DINT Modbus request error counter

Output Modbus_Error_Kind INT type of the detected Modbus error

Output Modbus_Cycle DINT Modbus request / cycle time

Output Modbus_Words ?E?AY [0..14] OF array of Modbus words (0-14)

Output Fieldbus_Card_Ok BOOL fieldbus card (Profibus or CANopen) OK

no verification of the communication

Inputs and Outputs from the DFB

When you insert the DFB Section_DFB_XPS_MC.XBD that is available on our website
www.se.com, the input and output variables are already available.

Inserting a Second DFB

To insert a second DFB file proceed as follows:

33003275.08

125


https://www.se.com/

Legacy Communication Information

Step Action
1 When you insert a second DFB (XPS_MC-DFB), replace "Slave_01" with the Slave's Modbus
Address as shown in the example in the next step.
2 If the Modbus address is 32, then enter Slave 32 and create a new variable list.
Example for 3 slaves with Modbus slave addresses 1,2,3.
Name Type L 4
--- { Conf_Ok_Slave_01 BOOL
" @ Conf_Ok_Slave_02 BOOL
+ -} Conf_Ok_Slave_03 BOOL
" @ Config_Slave_01 BOOL
- - - § Config_Slave_02 BOOL
v ) Config_Slave_03 BOOL
- [ Device_Number_Slave_01 ARRAY[1..3] OF INT
- [ Device_Number_Slave_02 ARRAY[1..3] OF INT
- [l Device_Number_Slave_03 ARRAY[1..3] OF INT
v - - ) Device_Slave_01 STRING
.- @ Device_Slave_02 STRING
‘- Device_Slave_03 STRING
Lo @ Eror_Extern_Slave_1 BOOL
- Emor_Extern_Slave_02 BOOL
L. @ Emor_Extern_Slave_03 BOOL
s - @ Emor_ntern_Slave_01 BOOL
. & Eror_Intern_Slave_02 BOOL
- @ Emor_Intern_Slave_03 BOOL
- - - §p Error_Slave_01 BOOL
+-- @ Error_Slave_02 BOOL
- Error_Slave_03 BOOL
-] Index_Slave_01 ARRAY[1..3] OF INT
-l Index_Slave_02 ARRAY[1..3] OF INT
- [ Index_Slave_03 ARRAY[1..3] OF INT

Importing a Section Including the DFB

Overview

If you import a section including the DFB in Unity, you have to adapt its contents to your
configuration. You can perform the import and adaptation in 2 different ways:

* Importing and adapting the section with DFB file in Unity.
+ Adapting the file with an ASCII editor and importing it in Unity.
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Import the Section with the DFB in Unity

Step

Action

1

Open a new configuration in Unity

Project Browser

= Structural view
-

(] -] Ol ]

- {1, Station
BB Connguraion
- - {7, Derived Data Types
- - {|, Derived FB Types
[=]--42J, Variables & FB instances
‘ . - ‘@, Elementary Variables
Ct- @ Derived Variables
= 10 Derived Variables
. - -}, Elementary FB Instances
Do ﬁ&, Dermved FB Instances
* - £, Motion
(- Sl communication
[l {3, Program
"Bl Tasks
' E- (5] MAST
i - ], Sections
- - - {J, SR Sections
. =] {3, Events
© - [Z] Timer Events
-+ [3] 1O Events
. - {7, Animation Tables
*- {1, Operator Screens
[+1- @ Documentation

®
T OO
®

1

d | >

In the Project Browser right-click the Section folder and select the Import... command from the contextual

menu.
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Step Action

@ Tasks
| 'E QMAST
R -“‘|
E:SR New Section...

s

: LV Timer & Create builded Astivation Conditions Table CTRL+T

- {1, VO Eve

_@ Animation * Add User E?irectory
_@ Operatar § Add Hypetlink ...

% Documents ...\ o

Expand all

E| \‘jg Program

Collapse all

B |

Browse to the folder where you have stored the section with DFB file, select it and click Import.

Import EE;E‘

Search in: | =1 website - ‘ o T

Z:] Section_DFB_XPS_MCXBD

File name: ‘ Section_DFB_XPS_MCXB j Import

Files of type: \ Al Languages ("XLD"XBD, XL, *¥ST*X5F) j Carcel

Options
(f With wizard...

Vi
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Step

Action

4

'E: Structural view

After the file has been imported the Project Browser looks as shown below:

Project Browser

- - [, Derived Data Types
£l +, Derived FB Types

=1l XPS_MC
[} - - 15 Sections
L . Inputs_Outputs_Errors
L -Inputs_Outputs_Status

b -&Messages

j * - [s7],Check_Modbus

R —read_var

[]- <, Variables & FB instances
.- - @, Elementary Variables
: ' -~ {ll) Derived Variables
-~ i, 10 Derived Variables
‘ s ’L Elernentary FB Instances
o Vﬂ Derived FB Instances
* - 3, Motion
-, communication
- {4, Program
' ], Tasks
=0 MAST
.~ - [ Sections
[ Modbus |
‘ - - [ SR Sections
| 33, Events
" - {3, Timer Events
« - {1, /O Events

=

T E-

A

<

33003275.08

129



Legacy Communication Information

Errors Importing the Section with the DFB in Unity

Step Action
1
If errors like these are displayed in Unity during the import of the file,
Lttt i e et =iy et e e ez
{read_var <DFB> : [XPS_MC]} (r: 9, ¢c: 19) E1208 usage of dynamic arrays is disabled
{read_var <DFB> : [XPS_MC]} {r: 9, c: 19) E1208 usage of dynamic arrays is disabled
{read var <DFB>: IXPS MCT} 2 errorfs).0 warninais)
then open the Project Settings dialog box via Tools > Project Settings... > Language extensions and
enable the option Allow dynamic arrays (ANY_ARRAY_XXX).
Project Settings
Buld | Editors Language extensions W Operator Screens ]
rSource structure elements
N Allow procedures Reset
[¥' Allow subroutines
rSequential Function Chart (SFC) — Data types
N Allow macro sections " Allow usage of EBOOL edge
[ Allow multiple token [V Allow INT/DINT in place of ANY_BIT
[V Allow bit extraction of INT & WORD
irectly represented array varial
r Textual languages (IL/ST)
[V Allow empty parameters in non-formal
call
[ |dentifiers [ Allow jump and label (ST)
[ Allow leading digits . .
[ Allow multi assignment (a:=b:=c¢;) (ST)
[~ Allow extended character set
[~ Allow nested comments
r Graphical lahguages (FBD/LD)
N Usage of ST expressions
OK. Cancel Help
2 Rebuild the project via the Build menu.
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Step Action

3
Modbus FBD name.

- Y, Program
: EI@ Tasks
b MAST
[=I- - {7} Sections

SRR W oo

Within the FBD the following function will be shown:

Modbus Slave 01

Open the Modbus Section located within the Program folder of the Unity project by double-clicking the

ADDR(0.6.0.1") —|

Mod_Management_Slave_01 —]

XPS_MC

Outputs
Outputs_Error
Address Inputs
Inputs_Error
Messages

Device Numbers
Management  Management
Stop

Run

Config

Error Intern

Error Extern

Device

Conf_OK
Error_1001
Error_100E
Modbus_Counter
Wodbus_Counter_OK
Wodbus_Counter_Error
Modbus_Error_Kind
Modbus_Cycle
Modbus_Words
Feldbus_Card_OK

— Mod_Outputs_Slave_01

— Mod_Outputs_Error_Slave_01
— Mod_Inputs_Slave_01

— Mod_Inputs_Error_Slave_01
— Mod_Message_Slave_01

— Mod_Device_Number_Slave_01
— Mod_Management_Slave_01
— Mod_Stop_Slave_01

— Mod_Run_Slave_01

— Mod_Config_Slave_01

— Mod_Error_Intern_Slave_01
Run:BOOL rror_Extern_SIave_m
— Mod_Device_Slave_01

— Mod_Conf_OK_Slave_01

— Mod_Error_1001_Slave_01
— Mod_Error_100E_Slave_01
— Mod_Counter_Slave_01

— Mod_Counter_OK_Slave_01
— Mod_Counter_Error_Slave_01
— Mod_Error_Kind_Slave_01

— Mod_Cycle_Slave_01

— Modbus_data_Slave_01

|— Bus_Card_OK_Slave_01

Note: To monitor more than one XPSMC Safety Controller insert additional Modbus DFBs as required.

Inserting Additional Modbus DFBs

To insert additional Modbus DFBs proceed as follows.
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Step Action
1 Right-click on an empty place within the open DFB function block.
Result: The following contextual menu will be displayed:
Paste Ctrl+v
Zoom »
.S{“ Data Selection... Ctrl+D
%  FFB Input Assistant... Ctrl+l
Sz Subroutine
= Link F6
@| Pin negation
—>  Jump
JL Jump Label
~R) Retun
Comment F8
Inspect Window (=)
A GoTo. Ctrl+G
Properties... Alt+Enter
2 Select the command Data Selection....
3 Place the new DFB within the Modbus area as required
4 Fill out the inputs and outputs with the necessary variables.
NOTE: You can use the same variables as the above one, but replace Slave_01 by Slave_02 etc.

Adapting the File with an ASCII Editor

Since the section with DFB files are normal XML files you can edit them with a conventional

ASCII editor prior to importing them in Unity.
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Step

Action

Open the DFB_XPS_MC.XBD with an ascii editor:

Section_DFB_XPS_MCXBED-Edito

File Edit Format 7

STancalones yes w . .

e oor /2001 AAHLSChena - instance” x5 i nchamespaceichamalocati ene"FEGExcha
er Automation’ product="Undty fro oAl dateTime-"date_anc_time#2Coh-1-26-L10
" wersians 0.0 000" F < oortEnkHe ades

F"'\:.;l-sj ¥
contert="Derived Furction Block zowrze File

podous” Typas"section” Casks MAST " e Tdermerogran:

Block dnstancenames"Modbus_Slave_0l" Typapare="rE_pc” additionna] FinMeber="0" anend="falsa” width="17" haight="27">
<ob]Pes iT40n poske’ 38 posYe 12 aefobirosiciant
coetcriprionfie execafrers"
<inputvariable {meervedrine®fa]se’ formalfarameters 24 s ofinougvarfanlex
wdmputivarizble rwerzedPin-"false” formalfarameter-tddrers” :F‘:-\.t*v-P-urarrct:r- .-!-DI.-R( O B2} }ﬂr'irp-ut\’-urhb'lz?
inputvarizhle frwsrtedPine"false" FormalParanes s Hnrq.g'-:nt effectivelarancter "Hod_Haragemenk _Slave Gl =< /Anp
coutputivar igble Sruertedpis Farma] Par vt Eh 5d.d:m utiied ghlas
anutputvar iable Srvertedeis Tarma] Par arelers"nuTpues" e l'ealuwa:anemr- Mad_cut put s _sTlaue {1 " e fautpuru
<rut putvar iable Srver1edeis Par #EETer = OLTUTS_ErPar” el Tect fuePar aTet ar Mol OuT QLT S_Ereor_5laus (0
<outputvar Table e Tedeis Par &ETEr =" TPl s " BrTecTiverar anet ar ="Mod_1i 5 _ T 5-:.-‘r|.i|:nu|:\'.ir'
scurpurvar fable frvertededr Par MeTer="1npuCs_srrae " ffecriverar sNeTar="HId_INpits _error_S1ave d1™
AOUTEUTVAr 1able 4rvartenris Pl HISTOr="HES5 085~ SFFETlwelaranaTar="HoE_Hass a0, !Iwn 0L £ OUTa T
<oUTpuTvariable 4rwortenrin par aeter="povi cE_MuThers” offocTivararangters wod_pevico_fumber _slave
soutputvar lable drvervedi Farameter="Haneguent” effecc ivelar aretor e Mod_Managenent_Slave 00" o
seutputvariskle drvertoof Parareter=" S chfestiveraranetar="Hod_Step S lave 90"+ </owt putvardzh
soutputvariakls drvertodrin Parareter="&un :‘FF:chce:ur-m::cr “Wad _fun_ ST awe 01 H/an:put\’-urhh'l:?
<outputvar isble droerdedPin Pargreter-"Config” ‘Fe:-1J!Prlneler-"ﬂud_<u1F‘n:|_57u!_Cﬂ :-:,l‘l:utwt'-ur
<outputvar iable drertadpis PAr Areter I'ri.ll','[!'ll!!'rl &FF et {uapar amet ars "M Error_Trter i Slave 1™
<OUTPLTVEr T3] Br1adF Par ateTer rror_ExUern’” &7 e {uesar aneters "Moc ar_Ewlern_Slave (0"
“guTpuaTvar iabla er1edris Fal‘aiﬂer' IiE'Uil:E‘ !"N‘C'W\-EW ATET A ‘"‘“0-"_!?&' |CIE‘_!-|-&HE Q'l SO LT ar
40U putear fable Liroar dFs i ] Par seTer="con_oK" ecT fveparaneter =" mod_can®_ok_slave_(1" H;o.hparu
ACUTRUTVAr 1318 rvertankin
1al
al
al
o
s
sl
Al
Al

Par HieTar=" :rrur_:.olu rrnc.w:p.usmm‘ P'JDJ_FI ror_at la ]
<oUTpUTVariable 4rwortenrin PaF HICTER =" EFPOF_LONE" 0FTocT IWERar MQTEr = Mod_Lrror _1006_5 | 3ve_ 0.1 Er]
aputputvar lable drvertediin Paraneter="Hodous_Coumter® effectivereraneter="mod_Counter _&lave 0Ll <
seutputvariskle drvertediin Parameter="Hodsuz_Courter Ok ° cffecoiveluramerer="Hod Counter 2K Slave
soutputvariable drvericdfin Parareter=-"Hodsuz Courter, Srror” sffectiveParameter-"Hed Courter Error
<outputvarisbles droertedPin Paryretara" H:':bu!_Erro'_kHH effactivefyr gmet r-"RNed_| Errnr.p{lrd_s Fr
<eUtputvar jabls drvertsdrin Para’le'tur- “Mockaus Cyc e’ affect {usdarsmetars Mo Cyels_Clave 01w foutp

1l

cullpullfdr

Te freertedeis 3 Par ameters"Modius _dnrds"” afPect fuedarameters "Mochus__dsta_salve_on" H{uu
putvar iable trvertedrins ‘fu-se" Torma ﬂaruie‘ter- Feldius_card ok efTect fverarameres » "Dus_Card_ak_slave il
:,-’(Jn-s-:ﬁpr'i:m:rm

Replace the Slave_01 names according to the new slave address by e.g. Slave_02 if the address is 2.

Save the file under a new name.

Import the saved file in Unity.
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Step Action

4
An Import Trouble Report (due to an existing DFB) will be displayed.

Import Trouble Report

Type [ Name | NewName [ Keep [ Replace | Rename

Duplicate DFB XPS_MC XPS_MC 0

The variable exists... |Modbus_data_Sal... Modbus_data_Sal... X

Duplicate identifier Modbus Modbus_0 X

OK Cancel | Keep Al |  Replace All |

5 For the Duplicate DFBs select the option Keep.

For the The variable exists... and Duplicate identifier select the option Rename.

Import Trouble Report

Type | Name | MNewName | Keep | Replace | Rename
Duplicate DFB XPS_MC XPS_MC_0 X

The variable exists... |Modbus_data_Sal... Modbus_data_Sal... X
Duplicate identifier Modbus Modbus_0 X

oK Cancel | Keep Al | | Replace All |

Result: After the import is complete a new section will appear within the Program area of Unity with the
name Modbus_0, and in addition the variables are automatically generated by Unity.
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Viewing Modbus Communications

Operator Screen File

To view the Modbus communications use the following operator screen file provided on
either the Safety Suite V2 CD or on www.se.com.

Operator Screen Installation

To install the operator screen proceed as follows.
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Step

Action

In the Project Browser right-click the folder Operator Screens and select the file screen_slave 01.XCR
from either the Safety Suite CD or from www.se.com.

-3, Program
| F1 7, Tasks
- MAST
- - - [, Sections

i Co Q\—l, SR Sections .
. E-‘@ Events Search in:| = website -
‘ - [, Timer Events

-~ {3, MO Events 1] screen_slave_01 XCR
- - {7, Animation Tables

- I Operator Screens

(- {g}, Documentation

[B Premium local drop
- -Analog 1
- Communication
- Counting L
- Discrete
- Motion

- Rack

- Remote XBus File name: | screen_slave_01 XCR vl Import
,\?\,fiz:ﬁng Files of type: |Runtime screen XGR) ~| _ Cancel |

4]

Import

]

HEHHEHDE
.

e =

Double-click the new subfolder in the folder Operator Screens.

Result: The following operator screen will be displayed.
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Step

Action

ﬁ Screen_Modbus

| |

1 Status of the inputs and outputs, internal error detected, external error detected, RUN and CNF.

2 Lights red when an error of the inputs or outputs was detected.
3 Messages and the device number.

Use this screen to view and test the communication between the Premium PLC and the XPSMC Safety
Controller.
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Monitoring XPSMCee Data

Use the operator screen for monitoring the data from the XPSMCe-.

17 21 25 29
18 22 26 30
19 23 27 3
20 24 28 32

Index 1:

Index 2:

Text ‘

Index 3:

‘ Text ‘

If you have more than 1 XPSMC Safety Controller change the names using the ASCII editor
by replacing SLAVE 01 with your extension (see section Adapting the File with an ASCII
Editor, page 132).

Function Codes and Parameters

Function Codes

The XPSMC Safety Controller supports the Modbus RTU functions 01, 02 and 03 and is a
Modbus RTU slave.

Details regarding the Modbus protocol can be found within the documentation of the
respective Modbus masters.
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The table describes data which can be read, the respective addresses and the Modbus RTU

function codes.

Addresses (hex) | Addresses (dec) Size of Supported Results for Usage
Data Modbus
Function
0100-0127 256-295 40 bit 01 (0x01) 8 bit output data / 32 bit input
data (0 = OFF, 1 = ON)
02 (0x02)
0200-0227 512-551 40 bit 01 (0x01) 32 bit input data / 8 bit output
data (0 = OFF, 1 = ON)
02 (0x02)
1000-100D 4096-4109 14 words 03 (0x03) Information and errors
signification, see next table.
- - - 43 (0x2B) Read device identification
MEI Type 14
(OxOE)

The following table provides data which can be read, to provide details of hardware and
configuration status.

33003275.08

139




Legacy Communication Information

Word
Addresses
(hex)

Word
Addresses
(dec)

High Byte

Low Byte

Details

1000

4096

Status

Bit:

0 RUN (device is running)

1 CONF (configuration mode)

2 reserved

3 INTERR (internal error detected)
4 EXTERR (external error detected)
5 STOP (device is not running)

6 STATUS_R_S (changeover from RUN
to STOP)

7 reserved

Mode

Bit: Meaning:

8 reset button pressed

9 CPU2 OK (visible only on Modbus)
10 fieldbus OK

11 1=interrupt in progress,
O=internal CPU test running

12 0=XPSMC32,

1=XPSMC16

13 1=after power-up or START until self
test finished, then 0

14 configuration valid

15 received STOP command

1001

4097

reserved

The following table provides data on physical input output channels which can be read to

view the status.

Word Word High Byte Low Byte Details
Addresses Addresses
(hex) (dec)
1002 4098 input data input data Bit:
(input 1-8) (input 9-16) 1 = corresponding in/output on
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Word Word High Byte Low Byte Details
Addresses Addresses
(hex) (dec)
1003 4099 input data input data
(input 17-24) (input 25-32)
1004 4100 not used output data
(0) (output 1-8)

The following table provides data on physical input / output error states:

)

(output 1-8)

Word Word High Byte Low Byte Details
Addresses Addresses
(hex) (dec)
1005 4101 input error input error Bit:
(input 1-8) (input 9-16) 1 = corresponding in/output error
1006 4102 input error input error
(input 17-24) (input 25-32)
1007 4103 not used output error

The following

table provides data regarding the diagnostic explanations (DH):

Word Word High Byte Low Byte Details
Addresses Addresses
(hex) (dec)
1008 4104 (DH 1) (DH 1) Index
index high index low software device number
1009 4105 not used (DH 1) Message
(0) message Diagnostic explanation (see chapter
Error Codes, page 51.)
100A 4106 (DH 2) (DH 2)
index high index low
100B 4107 not used (DH 2)
(0) message
100C 4108 (DH 3) (DH 3)
index high index low
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Word Word High Byte Low Byte Details
Addresses Addresses
(hex) (dec)
100D 4109 not used (DH 3)
(0) message
100E 4110 reserved

Modbus Parameter

The following table shows the XPSMCe+Z+ Modbus RTU possible parameters.

Address

1to 247

Baud Rate

1200 bit/s
2400 bit/s
4800 bit/s
9600 bit/s
19200 bit/s

Parity

even
odd
none

Fixed Parameter

RTU Mode (Remote Terminal Unit Mode)
1 start bit

8 data bits

1 stop bit with parity Even or Odd

2 stop bits with parity None
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Glossary

C
CAN:

Stands for controller area network.

The CAN protocol (ISO 11898) for serial bus networks is designed for the interconnection
of smart devices (from multiple manufacturers) in smart systems for real-time industrial
applications. CAN multi-master systems help to ensure high data integrity through the
implementation of broadcast messaging and advanced error handling mechanisms.
Originally developed for use in automobiles, CAN is now used in a variety of industrial
automation control environments.

CANopen Protocol:

An open industry standard protocol used on the internal communication bus. The protocol
allows the connection of any standard CANopen device to the island bus.

Configuration Mode:

Functional status of the XPSMC in which no valid configuration is available in the controller
and in which a configuration can be transferred.

Control Output:

An output providing a test signal, which serves exclusively to power the safety inputs of the
XPSMC. As each control output operates with another test signal, cross-connections
between safety inputs connected to different control outputs can be detected. External
voltage or ground connections can also be detected.

E
EDM:

external device monitoring

ESPE:

Stands for electro sensible protective equipment.

(0
0SSD:

output signal switching device

33003275.08 143



P
PDO:
Stands for process data object.

In CAN-based networks, PDOs are transmitted as unconfirmed broadcast messages or
sent from a producer device to a consumer device. The transmit PDO from the producer
device has a specific identifier that corresponds to the receive PDO of the consumer
devices.

Profibus DP:
Stands for Profibus decentralized peripheral.

Itis an open bus system that uses an electrical network based on a shielded two-wire line
or an optical network based on a fiber-optic cable. DP transmission allows for high-speed,
cyclic exchange of data between the controller CPU and the distributed 1/O devices.

R

Release Circuit:

Switches the control voltage for the part of the machine which generates the potentially
hazardous movement.

RUN Mode:

XPSMC functional status during which the connected circuit members are monitored and
the safety outputs are switched.

S
Safety-Related Input:

Cross circuits between inputs and cross-circuits of inputs to ground or to external supply
can be detected when the control outputs (c1...c8) are used to drive the safety-related
inputs.

Safety-Related Output:

Relay or solid-state output activated and monitored by the XPSMC logic unit, which can be
used to release safety-related circuits.

Start Inhibition:

Following power-up, operation is inhibited until the existing input signals are switched off
and then re-energized (for example, the safety guard is opened and closed again).
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Synchronization Time:

Maximum time difference allowed between the appearance of two 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 (controller,
terminals, etc....).
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M safety-related relay outputs.............cc.....oce 47
selector switCh ..........ccoooiiiii 83
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Modbus parameters ............ccccoeeviieeenneennn. 142 CANOPEN ...t 58
monitoring devices ............cccoeveeeeiinienns 76,78 Profibus DP ........oooviiiiiieiiieeee e 53
multiple lead connection ................ccceevunnn.n. 44 single lead connection ... 43
start devices .......ooeeveiiiiii 76, 81
stub length
N CANOPEN ... 61
network length Syoon 26 o T e
(0721 N o] o =Y o H 61 S 29 101. 112
. YCON 2.9 1o ,
node guarding protocol.............c........ 100, 109 synchronization 97 104
0 T
object dictionary of the XPSMC ZC technical characteristics.............ccoooeeiieeenn. 43
Safety controller..........ccoooviiiiiiiiinnn. 65 TER connection 34-35
ORfunction .........ccceeiiiiiiiiiice e 82 terminal ... 34 50
output functional elements .......................... 84 terminal connector """""""""""""""" ’ 33
terminal description..............coooiiiiiiiinnn. 42
P terminals .........ooooeiiiii 50
tMEr oo 82
parameter TSXSCY 11601 ..., 118
CANOPEN ... 58  TSXSCY 21601......ccccciiiiiiiiiiiiii 118
Profibus DP.......ccovvveieeieieiecieeieeeiene, 53  TSXSCY 21601 specifications.................. 18
POWET SUPPIY ovneieeeiei e 46
Premium PLC communication cards.......... 118
PrOfIDUS ..o 31 U
configuration ............cccoeviiii i, 112 ;
SYCON 2.9 rvooooooooooii 112 Bﬂ:g s a
ProfibUs DP ..o, 53 T T
communication port...........ccccceeeeieineennnns 53
error status.......ooooiiiiiiii 55 X
parameter ........ocooveiiii i, 53
111§ To o TS 53  XPSMC references .........cccoeeeeeuvnvnvnnnnnnnnns 15
Profibus DP connection ............ccccocevuieeenn.n. 34  XPSMCeterminals .........ccccoovveeeiiiinineennnn. 43
Profibus DP input data exchange ................ 56  XPSMC16/32.....ccciiiieiiiiiiiiee e 31
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