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1 Important notes
Definition of the individual target groups:

Design of safe drive systems:
- Engineers and technicians

Mounting, electrical installation, maintenance and device replacement:
- Industrial electricians and service engineers

Commissioning, operation and configuration:
- Technicians and engineers
1.1 Definitions

The term PSC1 is used as the generic term for all derivatives of the PSC1 product line. If
reference is made to a specific derivative in the description, the complete identifier is used.

COM is the abbreviation for the universal communication interface of the PSCL1.

The term "safe" used in the following refers to categorisation as a safe function for usage
from PL b according to EN ISO 13849-1 or SIL1 according to EN 61508.

The programming software "SafePLC2" is used to configure and program the PSC1
modules.

1.2 Other applicable documents

Description Reference

General information on PSC1 Installation manual PSC1-C-10,

modules and their use Installation manual PSC1-C-100,
Programming manual SafePLC2

Table 1: Other applicable documents

‘A Note:

¢ Read manuals carefully before you start the installation and
commissioning of the PSC1 module.

¢ Following the documentation is a prerequisite for trouble-free
operation and the acceptance of claims under the warranty.
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1.3 Abbreviations used

Abbreviation | Meaning

AC Alternating Current

IL Instruction List

BGIA (IFA) Institute for Industrial Safety at the German statutory accident prevention
body

CLK Clock

CPU Central Processing Unit

DC Direct Current

DIN Deutsches Institut fir Normung

EDS Electronic Data Sheet - EtherNet/IP

EMC Electro Magnetic Compatibility

EN European Norm

ESI EtherCAT XML Device Description

ETG EtherCAT Technology Group

GSD General Station Description

GSDML General Station Description Markup Language

IPxx Degree of protection for housing

ISO International Organisation for Standardisation

LED Light Emitting Diode

PLC Programmable Logic Controller

POR Power on Reset

SDDC Safe Device To Device Communication

SELV Safety Extra Low Voltage

SSi Synchronous Serial Interface

VDE Verband der Elektrotechnik, Elektronik und Informationstechnik e. V.

Table 2: Abbreviations
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2 Safety instructions

2.1

Intended use

The universal communication interface COM is an extension for the modules PSC1-C-10-x-
FB1, PSC1-C-10-x-FB2, PSC1-C-100-FB1, PSC1-C-100-FB2 and their variants for non-safe
data transmission via an Ethernet, or CAN or RS485 based protocol.

The COM interface also has the following options:

Safe data transmission via safe fieldbus protocols
Safe Remote I1/O Communication (SDDC)

Safe cross communication (SMMC)

SD bus communication

These options are described in separate manuals.

The option: Memory Card (SDHC) is described in the PSC1-C-10/100 installation manuals.

2.2 General safety instructions

ASafety instructions:

To prevent injury and damage, only qualified personnel are allowed to work on the
device. Qualified personnel are personnel who have electrical engineering
apprenticeship and who are familiar with the applicable rules and standards of
electrical engineering.

The qualified person must become familiar with the operating instructions
(cf. IEC 364, DIN VDE0100).

The qualified person must have, as a minimum, detailed knowledge of national health
and safety regulations.

The usage of the devices is to be limited to their intended usage as per the list given
above. The values in the data listed in Section "3.Device description and function"
are also to be met.

The content of these installation instructions is limited to the basic function of the
devices and their installation. The programming of the devices and re-configuration of
the device parameters is further described in the "Programming manual SafePLC2".
Detailed knowledge and understanding of this information is a vital prerequisite for a
new installation or the modification of the device function or device parameters.

Commissioning (i.e. commencing operated as intended) is only
allowed on compliance with the EMC directive.

It is imperative that the wiring and connection notes from the Sections "0.
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e Equipment and settings" and "5. Connection and installation" are followed.

e The applicable VDE regulations as well as other special
safety regulations for the specific application are to be followed.

¢ Never install or place in operation damaged products. Please report damage
to the carrier without delay.

¢ Never open the housing and/or make unauthorised modifications.

¢ Inputs and outputs for standard functions and the digital and analogue data
transmitted via communication modules are not allowed to be used for safety-related
applications.

/A WARNING:

The usage of our devices contrary to the rules and conditions stated here can
result in the injury or the death of persons, as well as damage to the devices and
machines connected!

This usage will also render void any claim under the warranty or any claim for
claim damages against K.A. Schmersal GmbH & Co. KG.

2.3 Operating and service

Prior to installing and removing the module, or disconnecting the signal wires, the module is
to be electrically isolated. For this purpose, all electrically live supply wires to the device are
to be switched off and it is to be checked that there is no electrical power present on the
wires.

During the installation and removal of the module, appropriate measures are to be taken to
prevent electrostatic discharges on the external terminals and connections. Contact with
these terminals should therefore remain limited to a minimum; prior to and during this work
you should be earthed, e.g. using an earthing wrist strap.

2.4 Transport/storage

The instructions on transport, storage and correct handling are to be followed.
The climatic specifications as per the Section "8.Technical data" are to be met.
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3 Device description and function

The universal communication interface COM is permanently integrated in each basic module
with the option FB1 or FB2.

In this connection, the COM interface is responsible for non-safe data transmission via
Ethernet or CAN or RS485-based bus protocaols.

Depending on option FB1 (EtherNet/IP, PROFINET, EtherCAT) or FB2 (PROFIBUS,
CANopen), all fieldbus protocols associated with the options are stored in the COM interface.

These can be selected and configured in SafePLC2. Type and number of data are also
defined in SafePLC2. For PSC1-C-100-FBx systems, a choice of 3 different transmission
profiles is also available.

Please observe the notes in the corresponding chapters in the "SafePLC2 Programming
Manual".

The COM interface receives data from the application program running on the PSC1 and
forwards it to a higher-level standard controller via the bus protocol selected and configured
in the SafePLC2 programming system.

The data can be further processed there. The non-safe diagnostic data consist of logic data
and process data.

The process data can contain position values, speeds and other analogue values of the axis
monitoring modules, which are either integrated into the basic module (PSC1-C-10-x-FBXx) or
connected to it via the backplane bus (PSC1-C-100-FBx).

In addition, up to 32 non-safe functional inputs are available on the PSC1, via which digital
information can be received from the higher-level standard controller.

In the "SafePLC2" function diagram, these inputs must be AND-linked to a safe input and
can then be reused as required.

For a detailed breakdown of diagnostic data and pre-selectable profiles, please refer to
Section 9.Input/Output data.

The basic module equipped with a COM interface is always a slave in the network.

A corresponding device description file (EDS, GSDML, ESI, GSD) is required for
configuration within the programming system of the higher-level controller.
With EtherNet/IP, the base module can also be configured as a generic Ethernet device.
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3.1 Fieldbus-specific properties

Note: The MAC-Address printed on the devices represents the MAC-Address of the SDDC
connection ports. The MAC-Address of the fieldbus ports is derived following the example:

00:16:22:22:12:34
00:16:22:A2:12:34

3.1.1 EtherNet/IP

Response time

Processing time for incoming fieldbus protocols: min.1 ms;
Response time depends on the PSC1 system:
see installation manual PSC1

Maximum number of output | 68 bytes @

data (O - T)

Maximum number of input 192 bytes @

data (T — O)

IO connection types Exclusive Owner, Listen Only, Input Only
(implicit)

Max. number of connections

8 (sum of the connected explicit and implicit connections)

Supported standard objects

Identity Object (0x01)
Message Router Object (0x02)
Assembly Object (0x04)
Connection Manager (0x06)
DLR Object (0x47)

QoS Object (0x48)

TCP/IP Interface Object (OXF5)
Ethernet Link Object (OxF6)
Time Sync Object (0x43)

Baud rates

10 and 100 Mbps

Data transmission

Half duplex, full duplex, auto-negotiation

Data transport layer

Ethernet Il, IEEE 802.3

100 MBit/s

ACD Supported
(Address Conflict Detection)

DLR V2 Supported
(Device-Level-Ring

topology)

Quick Connect Supported
CIP sync Supported
Integrated switch Supported
Reset services Identity Object Reset Service of Type 0 and 1
DHCP Supported
BOOTP Supported

Table 3: Fieldbus-specific properties EtherNet/IP

@) Outputs 4 byte; SD bus outputs: 64 byte
@ Diagnostic inputs: 128 byte; SD bus inputs: 64 byte

Installation manual PSC1 Field buses V2.6
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3.1.2 PROFINET IO

Response time

Processing time for incoming fieldbus protocols: min.1 ms;
Response time depends on the PSC1 system:
see installation manual PSC1

Number of output data 80 bytes @
(cyclic)

Number of input data 204 bytes @
(cyclic)

Baud rates 100 MBit/s

Supported protocols

RTC — (Real time cyclic protocol (Class 1, Class 2, Class 3)
RTA — (Real time acyclic protocol)

DCP — (Discover and Configuration Protocol)

LLDP — (Link Layer Discovery Protocol)

Topology detection

LLDP, SNMP V1, MIB2, physical device

Data transmission

Half duplex, full duplex, auto-negotiation

Data transport layer
100 MBit/s

Ethernet Il, IEEE 802.3

Table 4: Fieldbus-specific properties PROFINET

(@ Outputs 4 byte; SD bus outputs: 64 byte; safe outputs: 12 byte
@ Diagnostic inputs: 128 byte; SD bus inputs: 64 byte; safe inputs: 12 byte

3.1.3 EtherCAT

Response time

Processing time for incoming fieldbus protocols: min.1 ms;
Response time depends on the PSC1 system:
see installation manual PSC1

Number of output data 95 bytes @
(cyclic)

Number of input data 219 bytes @
(cyclic)

Baud rates 100 MBit/s
Type Complex slave

Number of sync managers

4 (2 acyclic, 2 cyclic)

Distributed clock

supported, 32 bit

Supported protocols

CoE
EoE

Data transmission

Half duplex, full duplex, auto-negotiation

Data transport layer
100 MBit/s

Ethernet I, IEEE 802.3

Table 5: Fieldbus-specific properties EtherCAT

(@) Outputs 4 byte; SD bus outputs: 64 byte; safe outputs: 27 bytes ©
@ Diagnostic inputs: 128 byte; SD bus inputs: 64 byte; safe inputs: 27 bytes ©
@) 12 bytes user data + 12 bytes CRC + 2 bytes Connection ID + 1 byte Master Command
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Installation manual

3.1.4 Modbus TCP/IP

Response time Processing time for incoming fieldbus protocols: min.1 ms;

Response time depends on the PSC1 system:

see installation manual PSC1

Protocol

TCP/IP

Address range

260 Byte

Coils 1..32

Discrete Inputs -

Input Register 1..64

Holding Register 1..130

Max number of connections

1

Supported objects

0x01 - Read Coils

0x03 - Read Holding Registers
0x04 - Read Input Registers
0x05 - Write Single Coil

0x06 - Write Single Register
OxOF - Write Multiple Coils
0x10 - Write Multiple Registers

Baud rates

10 und 100 Mbits/s

Duplex modes

Half Duplex, Full Duplex, Auto-Negotiation

Data transport layer

Ethernet I, IEEE 802.3

Modbus Port 502

Tooling Port 50000

Integrated switch yes

IP-settings DHCP supported
BootP supported
Fixed IP supported

Tabelle 6: Feldbus-spezifische Kenndaten Modbus TCP/IP

Installation manual PSC1 Field buses V2.6
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3.1.5 PROFIBUS

Response time Processing time for incoming fieldbus protocols: min.1 ms;
Response time depends on the PSC1 system:
see installation manual PSC1

Number of output data 80 bytes (1)

(cyclic)

Number of input data (cyclic) | 204 bytes (2)

Device class DP Slave

Baud rates 9.6 kBit/s up to 12 MBit/s

Supported state machines FSPMS, MSCY1S, DMPMS, MSACL1S, MSAC?2S,
MSRM2S

Data transport layer PROFIBUS FDL

Freeze Mode Supported

Sync Mode Supported

Auto baud rate Supported

Table 7: Fieldbus-specific properties PROFIBUS

(@ Outputs 4 byte; SD bus outputs: 64 byte; safe outputs: 12 byte
@ Diagnostic inputs: 128 byte; SD bus inputs: 64 byte; safe inputs: 12 byte
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3.1.6 CANopen

Response time

Processing time for incoming fieldbus protocols:

min.1 ms;

Response time depends on the PSC1 system:

see installation manual PSC1

Number of output data 68 Byte M
(cyclic)

Number of input data 192 Byte @
(cyclic)

Number of RPDO 5

Number of TPDO 20
Exchange of process data | via PDO
Acyclic communication via SDO

Emergency message (producer),
Timestamp (producer/consumer)

Baud rates

10 kBit/s to 1 MBit/s

Functions

Node guarding, life guarding,
Heartbeat,
PDO Mapping
NMT Slave
SYNC protocol (consumer)
Error behavior in state operational:
¢ change to state pre-operational
e no state change
e change to state stopped

Data transport

CAN Frames

CAN Frame Typ 11 Bit

11/29 Bit Layer 2 transparent
Sync Mode Supported
Auto baud rate Supported

Table 8: Fieldbus-specific properties CANopen
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4 Equipment and settings

4.1 Ethernet-based device variants (-FB1)

The front panel of the Ethernet-based fieldbus variants displays the following equipment:

Diagnostic LEDs
(see Section "4.3 Diagnostic LEDs")

Ethernet RJ45 socket for

Ethernet-based fieldbus variants
(see Section "5.5.1 Fieldbus interface connection

socket with the FB1 option (RJ45 socket))

Figure 1: Front view device variant (-FB1); here PSC1-C-10-FB1

No settings need to be made on the device.
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4.2 CAN or RS485-based device variants (-FB2)

The front panel of the CAN or RS485-based fieldbus variants displays the following
equipment:

A11A12 A21A22 To T1  A31A32 SD FE

M2 M3 YO YI 100 101 102 103

Diagnostic LEDs
(see Section "4.3 Diagnostic LEDs")

D-SUB 9P connector for

CAN or RS485-based fieldbus variants
(see Section "5.5.2 Fieldbus interface connection
socket with the FB2 option (D-SUB- socket)")

Figure 2: Front view device variant (-FB2); here PSC1-C-10-FB2

The slave address must be adapted according to Section 5.4 "Address selector switch
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4.3 Diagnostic LEDs

The universal communication interface has 4 two-colour LEDs, independent of the device

variant, with which the signal colours orange, green and red are displayed.

] [ 8 L] [
Q
O
No. Name | Function
O 4 Run | PSC1 State SDDC/SMMC communication
3 Bus | Fieldbus status
2 XB Cross communication to the F-CPU
1 SD SD bus status

Figure 3: Diagnostic LEDs
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The following table shows the display functions:

4/Run Orange Flashing Initialisation; waiting for connection and reception of the device and
connection parameters
Continuous Wait for logical link to Master-COM
Green Flashing Waiting for reception of the device and connection parameters after a

time-out from the master run

Continuous Active process data exchange

Red Continuous No link on either port;
Timeout of the connection from the start-up or master restart state

3/Bus Green Continuous EtherNet/IP: Connected

PROFINET 10: Application relationship (AR) established; active
EtherCAT: Status operational

PROFIBUS: Connection active

CANopen: Status operational

Flashing EtherNet/IP: -

PROFINET I10: Bus Link, but no integration
EtherCAT: Status preoperational
PROFIBUS: Bus Link, but no integration
CANopen: Status preoperational

Short Pulse EtherNet/IP: Waiting for connection to the scanner (bridge)
PROFINET 10: Bus Link, but no integration

EtherCAT: Status Safe operational

PROFIBUS: -

CANopen: -

Red Continuous EtherNet/IP: Timeout

PROFINET 10: Bus error

EtherCAT: Application Controller Failure
PROFIBUS: Bus error

CANopen: Application Controller Failure

Flashing EtherNet/IP: -

PROFINET 10: Bus error

EtherCAT: Error code according to ETG.1300 EtherCAT indicator and
labelling specification

PROFIBUS: Bus error

CANopen: -

orange Flashing EtherNet/IP: Network/link error; same IP address used

PROFINET IO: -

EtherCAT: -

PROFIBUS: -

Off - EtherNet/IP: Not active; no MAC address; not initialised
PROFINET IO: inactive

EtherCAT: inactive / status initialisation

PROFIBUS: inactive

2/XB Green Continuous SPI connection to F-CPU active and ok
Red Continuous Fault: Timeout for SPI connection to F-CPU
1/SD Green Flashing SD bus scan active
Continuous Active data exchange
Red/orange Flashing Error during SD bus scan
Red Continuous SD bus error in cyclic operation
Off - No SD bus device (slave) found

Table 9: Diagnostic LEDs display functions
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5 Connection and installation

The COM interface requires no additional power supply for safe and non-safe fieldbus
communication. The interface is supplied directly by the base module.

The bus systems must be installed in accordance with the respective installation instructions
of the user organisations (ODVA, PNO, ETG, CiA).

The fieldbuses must always be connected to the RJ45 sockets marked FB2.1 / FB2.2 (option
FB1) or to the D-SUB socket marked FB2 (option FB2), as shown as an example in the
following figure.

Al1A12 A21 A22 TO0 T1 A31 A32 SD FE

Hn2 13 Yo v 100 101 102 103

SCHMERSAL
RUN @

10000
12 13 YO Y1 00 01 02 03

pRanRRNng
Status

0000 |
04 05 06 07
0000 |
08 09 10 11

PROTECT PSC

PSC1-C-10-FB1 —
. EtherNet/IP~>

Figure 4: Example for fieldbus connection to the FB2.1/ FB2.2 (EtherNet/IP) sockets

A 2-port switch functionality is integrated for TCP/IP based fieldbus.

5.1 General installation instructions
It is imperative you follow the safety instructions during installation!
Degree of protection IP20

In all circumstances separate voltages of 230 VAC from low-voltage wires,
if these voltages are used in relation to the application.

Suitable measures must be taken to exclude faults in the event of overvoltage. Suitable
measures are, for instance, lightning protection for wires outdoors, overvoltage protection for
the installation indoors, protected cable laying.
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Measures for electromagnetic compatibility (EMC):

e PSC1 modules are intended to be used with drives and meet the EMC
requirements stated above.

¢ In addition, it is a prerequisite that the electromagnetic compatibility of the overall
system is safeguarded using customary measures.

A Safety instructions:

5.2

It is to be ensured that the power supply wires for the PSC1 and "switching wires" for
the power converter are laid separately.

Signal wires and power wires for the power converter are to be laid in separate cable
ducts. The distance between the cable ducts should be at least 10 mm.

Attention is to be paid to the correct installation in relation to EMC of the power
converter technology in the area of the PSC1 module. Particular attention should be
paid to cable routing and the connection of the screen for the motor cable and the
connection of brake resistor. Here it is imperative the installation guidelines from the
manufacturer of the power converter are followed.

All contactors in the area of the converter must be equipped with an appropriate
suppressor circuit.

Suitable measures for protection against overvoltages are to be taken.

Installing PSC1 modules

The module is only installed in switch cabinets that meet degree of protection IP54 as a
minimum.

The modules must be fastened vertically on a DIN rail.

The ventilation slots must be kept adequately clear to obtain the circulation of air inside the
module.

Further information can be found in the installation manuals for the PSC1-C-10 and PSC1-C-

100.
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5.3 Assembly of modules and backplane bus

Figure 5: Assembly

The devices are fitted to the rail from above at an angle and snapped downward.

Further information can be found in the installation manuals for the PSC1-C-10 and PSC1-C-
100.

5.4 Address selector switch

For PSC1 modules with option FB2, two address selection switches are mounted on the
underside of the COM interface.

5789 A Q0
S B
4 C
“{0FE :
Address High-Nibble
6,39 A
S B
4 C
3 D
2 E
10F @ ADDR HIGH
Address Low-Nibble @ ADDR LOW

Figure 6: Address selector switch for PSC1 devices with option FB2

The switches represent the hex-Value of the device address. A a decimal 10 (Ox0A) would
be set as an ‘0’ (high nibble) ‘A’ (low nibble) and a decimal 100 (0x64) as ‘6’ (high nibble) ‘4’
(low nibble).
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5.5 Assignment of connection socket

5.5.1 Fieldbus interface connection socket with the FB1 option (RJ45 socket)

Pins

Pin | Name Description Colour
1 TX+ Transmit Data + | white-orange
2 TX- Transmit Data - orange
3 RX+ Receive Data + white-green
4 blue
5 white-blue
6 RX- Receive Data - Green
7 white-brown
8 brown

Figure 7: Fieldbus interface connection socket / FB1 option (RJ45 socket)

5.5.2 Fieldbus interface connection socket with the FB2 option (D-SUB-
socket)

. : Pin | Name Description

©06 06069 1 |nc Not used

© O O O, 2 | CAN N CAN data line negative (in preparation)
3 |PB P/CCLP Data line plus (PROFIBUS: B-line)
4 PB-CNTR_P Repeater direction control plus (OPTIONAL)
5 | GND Bus Data ground
6 +5V bus 5V supply for bus termination
7 CAN_P CAN data line plus (in preparation)
8 PB_ N/CCL_N Data line negative (PROFIBUS: A-line)
9 PB-CNTR_N Repeater direction control negative (OPTIONAL)

Figure 8: Fieldbus interface connection socket / FB2 option (D-SUB)

6 Modification / dealing with changes to the device

Repair
It is only possible to repair a device in the factory.

Warranty
The warranty will be rendered void if the module is opened or modified without authorisation.
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7 Maintenance

7.1 Replacement of a module

On the replacement of a module the following sequence should be noted:

Remove power supply

Activate power supply

A Note:

Remove fieldbus connection cable
Remove the module from the DIN rail and pack it EMC-compliant
Install new module on the DIN rail

Connect the fieldbus connection cable

In principle, no plug-in connection on the PSC1 module is allowed to be disconnected
or connected again while electrically live.

8 Technical data

8.1 Ambient conditions

Degree of protection IP 20
Ambient temperature 0°C...50°C
Storage temperature: -25°C...70°C

Service life

20 years in 50 °C environment

Table 10: Ambient conditions
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9 Input/Output data

The first 128 bytes of the input assignment are used for diagnostic data.

The following 64 bytes are used for SD bus data; see chapter 9.3.

Currently, 128 bytes of diagnostic data are always sent, regardless of how much data the
higher-level standard control system actually requires.

Data that are not required by the base device are set with the value O.

Diagnostic data is composed in SafePLC2.

Irrespective of the device and selected profile, 68 bytes of output data are available. The
upper 64 bytes of this are used for the SD bus.

9.1 PSC1-C-10-x-FB1/2
9.1.1 Input data (PSC1 -> PLC)
Structure of the overall frame:

Total diagnostic data size: always 128 bytes, of which 16 bytes can be used for diagnostics

Byte Bit "Run" mode (2, 3, 4) Error case (A, F)
Byte 0 0..3 PSC1 mode 1, 2, 3, 4, 5, 6 = Fatal error, 7 = Alarm
4 1
5.7 Alive counter (3 Bit)
Byte 1 0..7 Logic data (Bit ID: 48...55)
Byte 2 0..7 Logic data (Bit ID: 40...47)
Byte 3 0..7 Logic data (Bit ID: 32...39)
Byte 4 0..7 Logic data (Bit ID: 8...15)
Byte 5 0..7 Logic data (Bit ID: 0...7)
Byte 6* 0..6 Logic data (Bit ID: 24... 30) Error code: high Byte
7 | 0 1
‘ Byte 7* 0.7 ‘ Logic data (Bit ID: 16..23) Error code: low Byte

Table 11: PSC1-C-10-x-FB1/2 logic data

The bits ‘PSC1 mode’ show the status of the control. The states 1-5 are issued on the 7-
segment display in parallel. Status 6 indicates an error, status 7 an alarm. The explanation of
the respective error codes can be found in the SafePLC2 manual.

*Note:

In normal operation, the logic data is transmitted in byte 6 and byte 7. In the event of
an error or alarm logic data is overwritten with the corresponding code until the
alarm/error is cleared. Bit 7 of Byte 6 can be used to distinguish between the two
modes.

Please take this into account when using the respective bits for visualization or
process control.

Installation manual PSC1 Field buses V2.6 Page 25 of 171



Installation manual

SCHMERSAL

THE DNA OF SAFETY

The process data follow the logic data with a byte offset of 7; byte 0 of the process data is
byte 8 of the total frame/input assignment.

Overview
Byte Assignment
Byte O Status
Byte 1 Logic data (Bit ID: 48...55)
Byte 2 Logic data (Bit ID: 40...47)
Byte 3 Logic data (Bit ID: 32...39)
Byte 4 Logic data (Bit ID: 8...15)
Byte 5 Logic data (Bit ID: 0...7)
Byte 6 Logic data (Bit ID: 24...30) / Error code
Byte 7 Logic data (Bit ID: 16...23) / Error code
Byte 8 Process data (Bit: 56...63)
Byte 9 Process data (Bit: 48...55)
Byte 10 | Process data (Bit: 40...47)
Byte 11 | Process data (Bit: 32...39)
Byte 12 | Process data (Bit: 24...31)
Byte 13 | Process data (Bit 16...23)
Byte 14 | Process data (Bit: 8...15)
Byte 15 | Process data (Bit: 0...7)
Byte 16 | not used
Byte 127 | not used
Byte 128 | SD-Gateway - Diagnostic
Byte 129 | SD-Gateway - Data
Byte 130 | SD-Slave 1 - Data
Byte 131 | SD-Slave 1 - Diagnostic
Byte 132 | SD-Slave 2 - Data
Byte 133 | SD-Slave 2 - Diagnostic
Byte 190 | SD-Slave 31 - Data
Byte 191 | SD-Slave 31 - Diagnostic

Table 12: PSC1-C-10-x-FB1/2 logic and process data
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9.1.2 Output data (PLC -> PSC1)

Byte Assignment

Byte O Logic data (Bit ID: 0...7)
Byte 1 Logic data (Bit ID: 8...15)
Byte 2 Logic data (Bit ID: 16...23)
Byte 3 Logic data (Bit ID: 24...31)
Byte 4 SD-Gateway - Instruction
Byte 5 SD-Gateway - Address
Byte 6 SD-Slave 1 - Request
Byte 7 SD-Slave 1 - Reserved
Byte 8 SD-Slave 2 - Request
Byte 9 SD-Slave 2 - Reserved
Byte 66 | SD-Slave 31 - Request
Byte 67 | SD-Slave 31 - Reserved

Table 13: PSC1-C-10-x-FB1/2 output data
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9.2 PSC1-C-100-x-FB1/2

Three different profiles can be used; they are selected in SafePLC2.

9.2.1 Profile O (= free assignment)

9.2.1.1 Input Data (PSCL1 -> PLC) Profile 0 with axis extension modules

Total size of diagnostic data: always 128 bytes

Byte offset |Description Data size
0 Bit data type "1" 8 byte
(Logic data bit IDO to bit ID55)
8 Process data Slave module Addr. 1 12 byte
20 Bit data type "1" 8 byte
(Logic data bit ID56 to bit ID111)
28 Process data Slave module Addr. 2 12 byte
40 Bit data type "1" 8 byte
(Logic data bit ID112 to bit ID167)
48 Process data Slave module Addr. 3 12 byte
60 Bit data type "1" 8 byte
(Logic data bit ID168 to bit ID223)
68 Process data Slave module Addr. 4 12 byte
80 Bit data type "1" 8 byte
(Logic data bit ID224 to bit ID279)
88 Process data Slave module Addr. 5 12 byte
100 Bit data type "1" 8 byte
(Logic data bit ID280 to bit ID335)
108 Process data Slave module Addr. 6 12 byte
120 Bit data type "1" 8 byte
(Logic data bit ID336 to bit ID391)
128 SD-Gateway - Diagnostic 1 byte
129 SD-Gateway - Data 1 byte
130 SD-Slave 1 - Data 1 byte
131 SD-Slave 1 - Diagnostic 1 byte
132 SD-Slave 2 - Data 1 byte
133 SD-Slave 2 - Diagnostic 1 byte
1 byte
190 SD-Slave 31 - Data 1 byte
191 SD-Slave 31 - Diagnostic 1 byte

Table 14: Structure for device profile O (= free assignment) with extension modules

Offset for error number of the slave module: Offset bit data + 6

Please see 9.2.1.1.3 for explanation of data types

Installation manual PSC1 Field buses V2.6

Page 28 of 171



Installation manual

SCHMERSAL

THE DNA OF SAFETY

9.2.1.2 Input Data (PSC1 -> PLC) Profile O without axis extension modules

Structure of the overall frame:

Total size of diagnostic data: always 128 bytes

Byte offset | Description Data size
0 Bit data type "1" 8 byte
(Logic data bit IDO to bit ID55)
8 Bit data type "2" 7 byte
(Logic data bit ID56 to bit ID111)
15 Bit data type "2" 7 byte
(Logic data bit ID112 to bit ID167)
22 Bit data type "2" 7 byte
(Logic data bit ID168 to bit ID223)
29 Bit data type "2" 7 byte
(Logic data bit ID224 to bit ID279)
36 Bit data type "2" 7 byte
(Logic data bit D280 to bit ID335)
43 ...127 Not assigned
128 SD-Gateway - Diagnostic 1 byte
129 SD-Gateway - Data 1 byte
130 SD-Slave 1 - Data 1 byte
131 SD-Slave 1 - Diagnostic 1 byte
132 SD-Slave 2 - Data 1 byte
133 SD-Slave 2 - Diagnostic 1 byte
1 byte
190 SD-Slave 31 - Data 1 byte
191 SD-Slave 31 - Diagnostic 1 byte

Table 15: Structure for device profile O (= free assignment) without extension modules

Offset for error number of the master module: Offset bit data + 6 (only in bit data type "1")

Please see 9.2.1.1.3 for explanation of data types
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9.2.1.3 Profile O - Data types

¢ Bit data type "1"

Byte Bit "Run" mode (2, 3, 4) Error case (A, F)
Byte 0 0..3 PSC1 mode 1, 2, 3, 4,5, 6 = Fatal error, 7 = Alarm
4 1
5.7 Alive counter (3 Bit)
Byte 1 0..7 Logic data (Bit ID: 48...55)
Byte 2 0..7 Logic data (Bit ID: 40...47)
Byte 3 0..7 Logic data (Bit ID: 32...39)
Byte 4 0..7 Logic data (Bit ID: 8...15)
Byte 5 0..7 Logic data (Bit ID: 0...7)
Byte 6* 0..6 Logic data (Bit ID:24.. 30) Error code: high Byte
7 | 0 1
‘ Byte 7* 0.7 ‘ Logic data (Bit ID: 16..23) Error code: low Byte

Table 16: Bit data type "1"

The bits ‘PSC1 mode’ show the status of the control. The states 1-5 are issued on the 7-
segment display in parallel. Status 6 indicates an error, status 7 an alarm. The explanation
of the respective error codes can be found in the SafePLC2 manual

*Note:

In normal operation, the logic data is transmitted in byte 6 and byte 7. In the event of
an error or alarm logic data is overwritten with the corresponding code until the
alarm/error is cleared. Bit 7 of Byte 6 can be used to distinguish between the two
modes.

Please take this into account when using the respective bits for visualization or
process control.

¢ Bit data type "2"

Byte Bit Assignment

Byte O 0...7 Logic data (Bit: 48...55)

Byte 1 0..7 Logic data (Bit: 40...47)

Byte 2 0..7 Logic data (Bit: 32...39)

Byte 3 0..7 Logic data (Bit: 8...15)

Byte 4 0..7 Logic data (Bit: 0...7)

Byte 5 0..6 Logic data (Bit: 24...30)
7 0

Byte 6 0.7 Logic data (Bit: 16...23)

Table 17: Bit data type "2"
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e Process data

Byte Data

Byte O Process data bit 0...7

Byte 1 Process data bhit 8...15
Byte 2 Process data bit 16...23
Byte 3 Process data bit 24...31
Byte 4 Process data bit 32...39
Byte 5 Process data bit 40...47
Byte 6 Process data bit 48...55
Byte 7 Process data bit 56...63
Byte 8 Process data bit 64...71
Byte 9 Process data bit 72...79
Byte 10 |Process data bit 80...87
Byte 11 | Process data bit 88...95

Table 18: Process data

9.2.1.4 Output data (PLC -> PSC1) Profile 0

Byte Assignment

Byte 0 Logic data (Bit ID: 0...7)
Byte 1 Logic data (Bit ID: 8...15)
Byte 2 Logic data (Bit ID: 16...23)
Byte 3 Logic data (Bit ID: 24...31)
Byte 4 SD-Gateway - Instruction
Byte 5 SD-Gateway - Address
Byte 6 SD-Slave 1 - Request
Byte 7 SD-Slave 1 - Reserved
Byte 8 SD-Slave 2 - Request
Byte 9 SD-Slave 2 - Reserved
Byte 66 | SD-Slave 31 - Request
Byte 67 | SD-Slave 31 - Reserved
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9.2.2 Profile 1 (= only logic data)

9.2.2.1 Input data (PSC1 -> PLC) Profile 1

Byte Bit "Run" mode (2, 3, 4) Error case (A, F)
Byte O 0.3 PSC1 mode 1, 2, 3, 4, 5, 6 = Fatal error, 7 = Alarm
4 1
5.7 Alive counter (3 Bit)
Byte 1 7 0 Device address at which an error
occurred
Byte 2 0..7 Reserved
Byte 3 0..7 Error code high byte
Byte 4 0.7 Error code: low byte
Byte 5 0.7 Logic data (Bit ID: 0...7)
Byte 6 0.7 Logic data (Bit ID: 8...15)
Byte 7 0.7 Logic data (Bit ID: 16...23)
Byte 8 0.7 Logic data (Bit ID: 24...30)
Byte 55 0..7 Logic data (Bit ID: 400...407)
Not used
Byte 128 0.7 SD-Gateway - Diagnostic
Byte 129 0.7 SD-Gateway - Data
Byte 130 0..7 SD-Slave 1 - Data
Byte 131 0..7 SD-Slave 1 - Diagnostic
Byte 132 0.7 SD-Slave 2 - Data
Byte 133 0.7 SD-Slave 2 - Diagnostic
Byte 190 0.7 SD-Slave 31 - Data
Byte 191 0.7 SD-Slave 31 - Diagnostic

Table 19: Structure for device profile 1 (= only logic data)

The bits ‘PSC1 mode’ show the status of the control. The states 1-5 are issued on the 7-
segment display in parallel. Status 6 indicates an error, status 7 an alarm.

Note:

The meaning of the error codes in decimal notation can be found in the programming

manual.

The following logic data bit IDs are reserved for compatibility reasons and cannot be used

(value always 0):
e BitID31
Bit ID 87
Bit ID 143
Bit ID 199
Bit ID 255
Bit ID 311
Bit ID 367
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9.2.2.2 Output data (PLC -> PSC1) Profile 1

Byte Assignment

Byte O Logic data (Bit ID: 0...7)

Byte 1 Logic data (Bit ID: 8...15)

Byte 2 Logic data (Bit ID: 16...23)

Byte 3 Logic data (Bit ID: 24...31)

Byte 4 SD-Gateway - Instruction

Byte 5 SD-Gateway - Address

Byte 6 SD-Slave 1 - Request

Byte 7 SD-Slave 1 - Reserved

Byte 8 SD-Slave 2 - Request

Byte 9 SD-Slave 2 - Reserved

Byte 66 | SD-Slave 31 - Request

Byte 67 | SD-Slave 31 - Reserved
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9.2.3 Profile 2 (=logic data + process data for each slave)

9.2.3.1 Input data (PSC1 -> PLC) Profile 2

Byte Bit "Run" mode (2, 3, 4) Error case (A, F)
Byte O 0.3 PSC1 mode 1, 2, 3, 4, 5, 6 = Fatal error, 7 = Alarm
4 1
5.7 Alive counter (3 Bit)
Byte 1 0.7 0 Device address at which an error
occurred

Byte 2 0..7 Reserved

Byte 3 0.7 Error code: low byte

Byte 4 0..7 Error code high byte

Byte 5 0.7 Logic data (Bit ID: 0...7)

Byte 6 0.7 Logic data (Bit ID: 8...15)

Byte 7 0.7 Logic data (Bit ID: 16...23)

Byte 8 0..6 Logic data (Bit ID: 24...30)

7 0

Byte 9 0.7 Logic data (Bit ID: 32...39)
Byte 10 0.7 Logic data (Bit ID: 40...47)
Byte 55 0..7 Logic data (Bit ID: 400...407)
Byte 56 0.7 Process data axis modules slave 1 bit 0...7
Byte 57 0.7 Process data axis modules slave 1 bit 8...15
Byte 58 0.7 Process data axis modules slave 1 bit 16...23
Byte 59 0.7 Process data axis modules slave 1 bit 24...31
Byte 60 0.7 Process data axis modules slave 1 bit 32...39
Byte 61 0.7 Process data axis modules slave 1 bit 40...47
Byte 62 0.7 Process data axis modules slave 1 bit 48...55
Byte 63 0.7 Process data axis modules slave 1 bit 56...63
Byte 64 0.7 Process data axis modules slave 1 bit 64...71
Byte 65 0.7 Process data axis modules slave 1 bit 72...79
Byte 66 0.7 Process data axis modules slave 1 bit 80...87
Byte 67 0..7 Process data axis modules slave 1 bit 88...95
Byte 68 0.7 Process data axis modules slave 2 bit 0...7
Byte 79 0.7 Process data axis modules slave 2 bit 88...95
Byte 80 .7 Process data axis modules slave 3 bit 0...7
Byte 91 .7 Process data axis modules slave 3 bit 88...95
Byte 92 .7 Process data axis modules slave 4 bit 0...7
Byte 103 0..7 Process data axis modules slave 4 bit 88...95
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Byte 104 0.7 Process data axis modules slave 5 bit 0...7
Byte 115 0.7 Process data axis modules slave 5 bit 88...95
Byte 116 0.7 Process data axis modules slave 6 bit 0...7
Byte 127 0.7 Process data axis modules slave 6 bit 88...95
Byte 128 0.7 SD-Gateway - Diagnostic

Byte 129 0.7 SD-Gateway - Data

Byte 130 0.7 SD-Slave 1 - Data

Byte 131 0.7 SD-Slave 1 - Diagnostic

Byte 132 0.7 SD-Slave 2 - Data

Byte 133 0.7 SD-Slave 2 - Diagnostic

Byte 190 0.7 SD-Slave 31 - Data

Byte 191 0.7 SD-Slave 31 - Diagnostic

Table 20: Structure for device profile 1 (= logic data + process data for each slave)

The bits ‘PSC1 mode’ show the status of the control. The states 1-5 are issued on the 7-
segment display in parallel. Status 6 indicates an error, status 7 an alarm.

Note:
The meaning of the error codes in decimal notation can be found in the programming
manual.

The following logic data bit IDs are reserved for compatibility reasons and cannot be used
(value always 0):
e BitID 31
Bit ID 87
Bit ID 143
Bit ID 199
Bit ID 255
Bit ID 311
Bit ID 367
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9.2.3.2 Output data (PLC -> PSC1) Profile 2

Byte Assignment

Byte O Logic data (Bit ID: 0...7)

Byte 1 Logic data (Bit ID: 8...15)

Byte 2 Logic data (Bit ID: 16...23)

Byte 3 Logic data (Bit ID: 24...31)

Byte 4 SD-Gateway - Instruction

Byte 5 SD-Gateway - Address

Byte 6 SD-Slave 1 - Request

Byte 7 SD-Slave 1 - Reserved

Byte 8 SD-Slave 2 - Request

Byte 9 SD-Slave 2 - Reserved

Byte 66 | SD-Slave 31 - Request

Byte 67 | SD-Slave 31 - Reserved

Table 21: PSC1-C-100-FB1/2 output data
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9.3 SD-Bus data

The universal communication interface (option -FB1/2) behaves like a gateway with regard to
the SD bus data. Communication from the SD bus to the fieldbus works in both directions.

9.3.1 Fieldbus data SD-Bus Gateway

For the Gateway diagnostics and for the acyclic data request of the SD slaves, 2 bytes are
reserved in the request and the response of the fieldbus protocol.

Request: Byte 00 instruction byte, acyclic data request
Byte 01 SD slave address for the acyclic data request
Response:  Byte 00 diagnostic byte Gateway (refer to table 19)
Byte 01 data byte, acyclic data request

The detailed description of the acyclic data request of SD slaves can be found in chapter
9.3.4.

9.3.2 Fieldbus data SD slave

For each SD slave, 2 bytes are reserved in the request and the response of the fieldbus
protocol.

- SD slave 01 uses byte 02 and 03 of the fieldbus

- SD slave 02 uses byte 04 and byte 05 of the fieldbus
... etc.

- SD slave 31 uses byte 62 and byte 63 of the fieldbus

In the request, only the first byte is needed in the fieldbus as request byte for an SD slave.
The second byte is not used.

In the response, first the response byte and subsequently the diagnostic byte of each SD
slave is transmitted to the fieldbus.
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9.3.3 Structure of the SD bytes in the fieldbus protocol

Request for all fieldbus systems (OUTPUT byte control, transmission of the request data to the SD slave)

Byte no. Byte 00 Byte 01 Byte 02 Byte 03 Byte 62 Byte 63
SD device Gateway Gateway Slave 01 Slave 01 Slave 31 Slave 31
Content Instruction byte | SD-Addr. (O, 1- Request Request
31) byte byte
Response for all fieldbus systems (INPUT byte control, reception of the response data of the SD slave)

Byte no. Byte 00 Byte 01 Byte 02 Byte 03 Byte 62 Byte 63
SD device Gateway Gateway Slave 01 Slave 01 Slave 31 Slave 31
Content Diagnostic Date byte Response byte | Diagnostic Response byte | Diagnostic

byte byte byte

The content of the diagnostic byte of an SD slave depends on the status of the warning and the error bits in the corresponding response byte

(Bit 6 = error warning and Bit 7 = error).

The meaning of the individual bits of the SD bytes is explained in the mounting instructions of the SD devices
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9.3.4 Reading acyclic data from the SD slave

In a permanently defined cycle, acyclic data of the individual SD slave can be requested
through the 2 request bytes (fieldbus request byte 00 and byte 01) and the data byte
(fieldbus response byte 01).

The instruction byte defines, which data will be requested from a slave. The SD device, from
which the data are requested, is defined in the SD interface by means of the SD address
byte. The response data of the SD slaves are saved in the fieldbus response byte 01.

The data request cycle is defined as follows:

1. The control deletes the data byte before or after each command. A feedback signal is
generated through the response byte, indicating whether the data have been deleted
or not.

Hex FF: Data deleted, acyclic data service ready

2. The control first writes the SD address into the fieldbus request byte 01.
Then, the control writes the instruction byte into the fieldbus request byte 00

3. The response data are made available in the fieldbus response byte 01 of the control.
The data byte can also include an error message as response:
Hex FE: Instruction error, undefined instruction requested
Hex FD: Address error, invalid slave address for the selected instruction
or slave address of a unavailable SD slave selected
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Instructions, Instruction SD address Data byte Data description
acyclic data request byte fieldbus byte | fieldbus byte 01
fieldbus 01 (response)
byte 00 (request)
(request)
Delete data byte Hex: 00 Hex: xx Hex: FF Data deleted, ready for new instruction
Read number of projected SD slaves Hex: 01 Hex: 00 Hex: 01 to Hex: 1F Number of projected SD slaves 1 — 31
Read device category of the SD slave Hex: 02 Hex: 01 to Hex: 30 to Hex: F8 SD slave device category (see below)
Hex: 1F
Read hardware revision of the SD slave Hex: 03 Hex: 01 to Hex: 41 to Hex: 5A Hardware revision A —Z as ASCII
Hex: 1F characters
Read software version of the SD slave Hex: 04 Hex: 01 to Hex: 00 to Hex: 63 Software version, high byte: 0-99
(high byte) Hex: 1F
Read software version of the SD slave Hex: 05 Hex: 01 to Hex: 00 to Hex: 63 Software-Version, Low-Byte: 0 - 99
(low byte) Hex: 1F

Table 22: Overview of the instructions and response data

The device category of a SD slave can be found in the mounting instructions of the device concerned.
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The following device categories are defined:

Hex:
Hex:
Hex:
Hex:
Hex:
Hex:
Hex:
Hex:
Hex:
Hex:
Hex:
Hex:
Hex:
Hex:
Hex:
Hex:
Hex:

30
31
32
33
34
35
36
37
38
39
3A
3D
3E
3F
40
41
43

CSS 34, Safety sensor

AZM 200, Solenoid interlock ,Z*-variant
MZM 100, Solenoid interlock ,Z“-variant
AZ 200, Safety sensor

CSS 30S, Safety sensor

MZM 100 B, Solenoid interlock ,B“-variant
AZM 300B, Solenoid interlock ,B“-variant
RSS 36, Safety sensor

AZM 300Z, Solenoid interlock ,Z*-variant
RSS 16, Safety sensor

RSS 260, Safety sensor

MZM 120 B, Solenoid interlock ,B“-variant
MZM 120 BM, Solenoid interlock ,B“-variant
AZM 201Z, Solenoid interlock ,Z“-variant
AZM 201B, Solenoid interlock ,B“-variant
Operator panel BDF200-SD

AZ 201, Safety sensor

The individual bits in the diagnostic byte for the SD-Gateway have the following meaning:

BIT | Error Description

Bit 0 | Failure SD-Interface SD Interface centralized alarm, message 1 sec. delayed,
invalid SD data.

Bitl | —

Bit2 | —

Bit3 | —

Bit 4 | SD initialisation error Reinitialization of the SD chain required! Shut down
operating voltage of the gateway and SD Slaves. Possibly
no SD slave connected!

Bit 5 | SD Teach error SD chain structure has changed.

Bit 6 | SD short circuit Short-circuit on the SD interface wires. Switch off and
eliminate error.

Bit 7 | SD communication error One or more SD slaves unavailable. Invalid data from the
SD slaves.

Check SD installation.

Table 23: SD Master Diagnose, SD System error / Content Response byte 00, Diagnostic byte Gateway
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10 Assigning IP address (-FB1 option only)

On delivery, the fieldbus Profinet is activated for devices with the -FB1 option. An IP address
can be assigned to such a device via the IP Administrator tool.

When using the Ethernet/IP interface, please refer to

Chapter 12: Commissioning and configuration EtherNet/IP in SafePLC2 and RSLogix500

Start the tool via the IP-Administrator button in the Connection tab.

(== Verbindung Fenster

& L 8 B DL @B Jagmm K~ §

Verbinden Unisrbrechen Start Stoppsn  CRC  Konfigurstion Kenfiguration  Bericht  Senden PRF Senden SMF Netzwerk Konfiguration Verbindung Diagnose Scope | Block  Verbindungseinstellungen 1P
aberprafen  senden sperren  generieren tabelle matrix senden Diagnosis Administrator
PSC1-C-10-SDM1-FB1 (Master)

Figure 9: executing IP-Administrator via the connection tab

X

SchlieBen

At startup, the system checks whether a WinPcap driver is installed on the computer.
WinPcap is also used by tools such as Wireshark and is used to receive IP packets for
network analysis. If WinPcap is not installed, this driver can be downloaded from the website
Www.winpcap.org.

Note:
The compatibility mode of Npcap (https://nmap.org/npcap/) must not be used. However, a
parallel installation can exist.

Hint
WinPcap is not installed. WinPcap is necessary for ProfiNet. Install WinPcap > 4.1.3
6 You can download WinPcap under the following Link:
Www . winpcap .org

Ok

Figure 10: missing WinPcap driver message

First select the network card which is connected to the respective PSCL1.

Note: Only network cards are listed that are connected to an active network. The IP address
of the selected network card must be in the same IP address range (subnet mask) as the
PSC1.
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PSCL IP-Administrator =] & =)
Networkcards:
IP-Adcress Subnet Mask
152.168.0.1 255.255.256.0

PROFINET | EtherNET/P.

Scan Network

Device List:

IP-Address Mac-Address Name

s permanent
s [E2168.02 P
permanent

Set Name

--- Bytes/s

Figure 11: Select network card

The Scan Network button runs the search. All devices found will be listed in the Device list

(S PSC1 IP-Administrator - X

Networkcards:
|P-Address Subnet Mask
152.1680.1 255255 255.0

PROFINET  EtherNET/IP

Sean Networkc

Device List

IP-Address Mac-Address Name
192.168.0.2 00-16-22-a2-01-04 pscl<om

MAC-Address: | 001622220104 [ permanert
IP-Address:  [192.168.0.2 [ P
Subnet Mask:  [255.255.265.0
[ pemanert
Gateaway:  [192.168.0.1
Set Name

0,000 kBytes/s
Figure 12: List of found devices

In this list the parameters for IP-Address and/or Name of Station can be modified here for the
selected device. Changes were taken over by pressing the respective buttons Set IP and Set
Name.

Note: The MAC-Address printed on the devices represents the MAC-Address of the SDDC
connection ports. The MAC-Address of the fieldbus ports is derived following the example:

00:16:22:22:12:34
00:16:22:A2:12:34
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11 Commissioning and configuration PROFINET in SafePLC2 and
TIA Portal (from Step 7 V10)

PROFINET is available for all PSC1 base devices with the "-FB1" option.
The "-FB1" option is always permanently integrated in the base device and represents the
gateway from the CAN-based backplane bus of the PSC1 series to PROFINET.
It enables the user to exchange data bidirectionally via PROFINET with a higher-level
controller.
In the properties of the PSC1 base device, the:

e Local Network - the property fieldbus

is activated,

and in the fieldbus properties (Fieldbus PROFINET) under:

e TYPE - PROFINET
as well as under

o Network Patterns (network prototype) - non-safe

for non-safe data transmission

must be selected.

Properties
&9 PSC1-C-10-SDM1-FB1 (Master)

4 Device =
Firmware

O
Logical Device Ad... OO 0

O

O

Cycle Time & ms
PP Safety Output [
4 Local Network

Fieldbus &*

Figure 13: Properties PSC1 basic device - PROFINET
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Properties

B Fieldbus ProfiNet

4 Metwork
Type O | ProfiNet
Metwork Prototype [ | Mon-Safe
Protocol O  ProfiMet
4 Mon-5afe
Functional Inputs... [
Logic Data Input O |32 bits
Logic Data Qutput [ | 56 bits
Process Data Outp... O | 64 bits
4 Mame
Mame [ Fieldbus ProfiMet

Figure 14: Properties fieldbus (Fieldbus PROFINET) - non-safe

Parametrisation for safe data transmission (PROFlsafe)

Properties

| Fieldbus ProfiNet

Type O | ProfiNet
Metwork Prototype # | Safe
Protocol L (ProfiMet) ProfiSafe
4 Safe
Logic Data Input O |40 bits
Logic Data Qutput O |40 bits
Process Data Output O |96 bits - used Logic Data output bits
Size of /O Data Segments Cd | 98 bits
Bus Slave Address (1..65534) O 10 :
Scalefactor Position O | not used
4 Mame
Mame [d  Fieldbus ProfiNet

Figure 15: Properties fieldbus (Fieldbus PROFINET) - safe
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Parametrisation for non-safe and safe data transmission (PROFlIsafe)

Properties

B Fieldbus ProfiNet

MNetwork Prototype
Protocol

4 Safe
Logic Data Input
Logic Data Qutput
Process Data Output
Size of I/ Data Segments
Bus Slave Address (1..65534)
Scalefactor Position

“ Mon-5afe
Functional Inputs Activation
Logic Data Input
Logic Data Qutput
Process Data Cutput

4 Mame

Mame

% [ I R | &

0 o oaQn

7|

ProfiNet

Both

Profiet / Profisafe

40 bits

40 bits

86 bits - used Logic Data output bits

96 bits

10

| not used

32 bits

56 bits

64 bits

Fieldbus ProfiMet

Figure 16: Properties fieldbus (Fieldbus PROFINET) - both

4
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The functional inputs and outputs must still be inserted in the "Functional scheme" and
logically connected.

This non safe information will be sent to superordinate system (for example to S7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

~ Cenfirm Butten 1 I Functional Cutput 1

{ o
& = e O

This non safe information will be received from superordinate system (for example from S7)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1 ik

o o
—
W13 0 @ N mam o el

This safe information will be sent to superordinate system (for example to 57)
The Data is decoded in Bit 0 of Byte O (in according of profil 0)

F-Bus Output 1

L oy
M 1930

This safe information will be received from superordinate system (for example from S7)
The Data is decoded in Bit 0 of Byte 0 (safety data block)

F-Bus Input L Relay 2

The project and the network configuration must be transferred:
"Click the "Device Interface" icon
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Click the "Connect" icon in the new dialogue.

The successful connection to PSC1 is displayed in the following dialogue ("Connect icon"
faded out /"Disconnect icon" faded in).

The transfer status (progress bar) is displayed in the lower information bar.

M1-FB1 (Master) Compiled ' Sending Configuratio 3%) = Connected | Upload | Stop

After transmission, the PSC1 may have to be restarted ("Green arrow icon").

I
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11.1 Parameter configuration
The parameters are set using the "TIA Portal" program from Siemens AG.
11.1.1 Installing the XML file

Click on "Tools" => "Manage device description files (GSD)".

A Siemens

Project Edit WView Insert Online  Options Tools Window Help

F (% | save project ﬁ M ig| 7Y semings

Support packages

Devices
Start Automation License Manager
o L
FHO@

ﬂ Show reference text

: Global libraries
» i Online access L :

J rL_w Card Reader/USE memary

Select "Source path" and confirm the selection with "Install”.

Manage general station description files

Source path: |D:'._IIIIII_SEmmelsurium'.EID_F'SC1 \Feldbus|Profinet | E

Content of imported path

E File Version Langu... |Status | Info
E GSDMLY2 31-KAS-PSCT-CxooeFB1-PNPS-20161117 xml V231 English Alrea... PROFINETI...

<] i |

Delete H Install H Cancel |
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The device catalogue is updated.

Manage general station description Tiles

Source path: |D:I_EIEI_SEmmelsuriumlDD_F‘EUIFEIdhule‘rDﬁnEt | E

Content of imported path

D File Yersion Langu... | Status |Info
=Ry Updating hardware catalog WOFIMET |

Z U pdating the hardware catalog

The update may take some time.

[ <] i | (]

Delete !| Install || Cancel |

The installation result of the XML file is displayed.

Manage general station description Tiles

Installation result

I Message

e Installation was completed successfully.

Save log | | Install additional files | | Clase
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11.1.2 Create project and insert PSC1 with PROFINET

Create a new project with "Project" => "New".

T4 Siemens

|F'r-:|jE|:t |Ed|'t View Insert Online Opticns

[
+

e ]

7% open... Cerl+0
Migrate project..

.J-I,.._. .d--.l 1A}
'\'\_'\_F_'E '\'\_.I_ v

H

=1}

+r C
JE Crrl+5 ]

- ] i b C
VE B5 .. Crrl+5hift+5

lz:),

[T ¥l

=1}

Delete project... Ctrl+E
Archive...
Retrieve...
¥ Card Reader/USB memory ]
T vemorycard file ]

Assign a project name.

Create a new project

Project name: | PSC1-C-10-5DM1-FB1 First steps |

Path- |C:IL.IsErleTschu:uplDu:ucumentslﬁutumatisierung ||

Authar: |E't5EhI:l|:l |

Cormment: L)

Installation manual PSC1 Field buses V2.6 Page 51 of 171



Installation manual SCHMERSAL

THE DNA OF SAFETY

Call up the hardware catalogue in the "Network overview".

|5'? Topology view ||gﬁh Network view |[|'f Device view | Options
% Network '“] Connections | HI connection |'| i’ = [ Network | 4 | » =
E 9 Device V|Cata|og
- s7iso.. || | ] ]
PLC_1 L D Fle [ Filter
CPU 1516-3 PNL.. 1 » (il Controllers
» [ Hw
» rj. FCsystems

» [32 Drives & starters

» [l Network compenents
» [l Detecting & Monitoring
» [ Distributed 10

» [l Power Supplies

» [ Field devices

» [ Other field devices

Enter "PSCL1" in the search field of the hardware catalogue and confirm with "Enter".

Options

C

w | Catalog

[sc: iy | it |
@ Filter

] FE Drives & starters
v [l Network compenents

v (i Detecting & Monitoring
v [ Distributed /0 =
] ﬁ Power Supplies
] ﬁ Field devices
- ﬁ Other field devices
« [l FROFINETIO
b E Drives
b E Encoders
¥ E Gateway
vm General
¢ [ HMS Industrial Networks
- h K.A. Schmersal GmbH + Co.KG
w [ 1 PSC1-CacocFB1-PNPS
[l P&C1-C2o0c REIPNS W3.5.35 -
] ﬁ Ident Systems
b ﬁ Sensors
v [ valves
» (1 PROFIEUS DP

(<] M ]
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Confirm the selection by double-clicking.

b 5 HMS Industrial Netwarks
~ [ KA. Schmersal GmbH + Co.KG
+ [ PSC1-CaooeFB1-PNPS
[l PSC1-Coooc REIFMS W
[ h Ident Systermns

.5.35-V3.

3

4 5 Sensors
v [ valves
v (Il FROFIBUS DF

<]

+ | Information

Device:
-
. =l
PSC1-Co0c REIPNS
V3.535-W35x
Article o |0000.000 |
Version: | (GSDMLv231-KAs-PS] |
Description:

Firmware version ¥3.535-V3.5x
Supports FastStartup, [dentification &
Maintenance 1-5, Shared Device, RTand
IRT Communication, Advanced startup.

The inserted device is displayed in the "Network Overview".

PSC1-C-10-SDM1-FB1 First steps » Devices & networks

|E-F Topology view ||h—ﬂ1, Network view I

[‘] Metwork '“] Connections |Hl.'| connection P :
]

P5C1-Coom-FB_. [
PSC1-C-aooc REP.. DP-NORM

Mot assigned

PLC 1
CPU 1516-3 PNL.
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The PSC1-C-xxx-FB must still be assigned. Click on "not assigned" and select the master
control.

t steps\PSC1-C-10-SDM1-FB1 First steps

line ¥ Go offline & (A= x — ]

10-SDM1-FB1 First steps » Devices & networks

|; Topology view ||Eg'h Netwo

Connections | HMI connection

PSC1-CooocFB... [
PSC1-Cooxx REIP... DP-NORM

Mot assigned

PLC_1
CFU 1516-3 FNL...

Select IO controller
PLC_1.PROFINET-5chnittstelle_1

The successful assignment is indicated by a connection line.

PLC_1 PSCI1-Cxxx-FB._. |
CFU 1516-3 PNI... PSC1-C-occ REIP... DP-NORM
PLC_1

Double-click on PSC1-C-xxx-FB... to access the "Device overview".

PSC1-C-10-SDM1-FB1 First steps » PLC_1[CPU 1516-3 PN/DP] » Distributed /O » PROFINET 10-System (100): PN/IE_1 » PSC1-Co0oc-FB1-PNPS

|; Topology view ”Eﬂ‘n Network view ‘mf Device view L
dr [Psocmrmiees 7] B[Rl | = | | Device overview
~
[ 'ﬂ' Module Rack Slot | address |Q address Type Article num...
¥ PSC1-CoooeFB1-PNPS o o PSC1-C2o0c REIFNS ...  0000.000 ~
b PHHO o 0FB2 PSC1-C-o0e-FB1-PN...
Device Diagnosis_1 o 1 256..383 Device Diagnasis
5 Qutputs_1 o 2 256..259 Outputs =
r SD Bus Input_1 o 3 384._447 D Bus Input
— SD Bus Output_1 o 4 260..323 5D Bus Output
| o 5
= DP-NORM e &
o 7
o 8
o 9
o 10
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11.1.3 Setting up safe data transmission

If you do not want to set up safe data transfer, proceed with
"11.1.4 Setting up an online connection".

A safe communication module "F modules" from the device catalogue must be inserted in the
device overview.

|; Topology view ”EEU Network view “Ef Device view | Options
» M 5 =
FINPS =S = Device overview
~ )
e ] ¥ Module Rack |Slor |address | Qandress | Type anic ||| Catalog
W
&  PSC1-CoooeFB1-PHPS [ 0 20427 PSCI-Coou REIFNS ... 000... [ |[<Search>
S;*"& = » PNHO o OFB2  2041* PSC1-CoacFB1-PN... L EF”‘E'
N R - . 3
Q"L Device Diagnosis_1 o 1 256..383 Device Diagnosis » Ei Headmodules
Outputs_1 o 2 256..259 Outputs - Ei Module
5D Bus Input_1 o 3 384..447 5D Bus Input » [E Input Madules
5D Bus Output_1 o 4 260..323 5D Bus Output » [E Output Modules
F-Module 110 (12 Bytes)_1 o 5. 12_327 1227 F-Module 110 (12 B__. - [E Safety Modules
o 5 [ Fvodule 10 (12 Bytes)
o 7
o 8
i o )
.
= o 10

Click on the safe communication module to access the properties of the security module. The
"PROFIsafe" tab must be used to adjust the target address and the monitoring time.

The destination address must correspond to the address preset in SafePLC2 (in the example
the address 10)

|§. Properties ||"_i.l|nfo "ﬁ Diagnostics

J General || 10 tags || System constants || Texts
* General M
Catalog information PROFlsafe
PROFlsafe 0
S F_sIL: [sI3 =]

IO addresses F_CRC_Length: [3-ByteCRC [~ "L

F_Block_ID: [0

F_Par_Version: |1

F_Source_Add: | 1

TDest Add: (10 N |
F_Par_CRC_WithoutAddreszes. | 51932 | |

Q Manual assignment of F-monitoring time

WD_Time: (220 N ms| |

F_Par_t N 3

D F-i0 DB manual number assignment

Properties

dbus ProfiNet

4 Network
Type O | ProfiNet
Metwork Prototype # | Both -]
Protocol O ProfiNet / ProfiSafe

4 Safe
Logic Data Input L3 |40 bits
Logic Data Qutput Cd | 40 bits -]
Process Data Qutput O | 96 bits - used Logic Data output bits
Size of I/O Data Segments 1 | 96 bits

Qus Slave Address (1.65534) o 10 ) b

Scalefactor Position LI 'not used
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A program call must be defined in the Safety Administration Editor of the program.

Devices
HoQ

$7_315F_PSC1_10_SDM1_Profisafe » 6ES7 315-2FJ14-0ABO0 [CPU 315F-2 PN/DP] » Safety Administration

General
= [ 57_315F_PSC1_10_SDM1_Profisafe

B Add new device
gy Devices & networks.
~ ([l 6ES7 315-2F)14-0ABO [CPU 315F-2 PN/DF]
IIY Device configuration
) online & diagnostics

~ Fruntime group
F-Ablaufgruppe 1 [RTG1]
Fblocks
Protection
Settings.

& safety Administration o
» gl Program blocks

b [ Technology objects.

» [ External source files.

» L@ PLCtags

» [ PLC data types

» 52 Watch and force tables

» [ig online backups

F-Ablaufgruppe 1 [RTG1]

Calling block i
calls

s Je] [

1-DB for main
Main safety block '
g safetyblock

[~ [Fe1_os [pe1] [=]

F-runtime group parameters:

Exccution time of the calling block: |Netavailable. | ms
e s

DB for Fruntime group communication: [(one) [~
Delete F-runtime group

To reintegrate the safe module after an F-peripheral/channel error, an acknowledgement
must still be programmed. The acknowledgement request for reintegration is detected via the
variable "ACK_REQ" and the acknowledgement for reintegration is sent via the variable

"ACK_REI".

Devices

$7_315F_PSC1_10_SDM1_Profisafe » 6ES7 315-2FJ14-0AB0 [CP|

EOQ

~ | ] 57_315F_PSC1_10_SDMI_Profisafe
EF ~dd new device
EE,J Devices & networks
~ [ 6ES7 315-2FJ14-0ABO [CPU 315F-2 PN/DP]
Y pevice configuraticn
% Online & diagnestics
@ Safety Administration
= ';5. Program blocks
[ Add new block
i OB1 [0B1]
48 RACK_FLT[DES6]
4L FB1 [FB1]
@ FB1_DB [DB1]
@ Main_Safety RTG1_DE [DE3]
¥ |8 System blocks
b g Program resources
~ [g STEP 7 Safety
48 F_GLOEDE [DBS000]
¥ | FO data blocks
S FO0002_F-DI24xDC24V_1 [DBES009]

4§ FO0012_FModuleliO(12Bytes) 1 [DBS00S]

¢E G o3 6

"Tag_4" — —_

¥  Network 3: 1=ACKNOWLEDGEMENTFOR REINTEGRATION

Comment

= %DB8008.DEXD.2
“FO0012_F-
%DBB00E DBX2.2 1“;;:‘?32(._
“FOD012_F- et
MaduleliOf =
12Bytes)_1". =

ACK_REQ — 5.

. |~ Network4: .

Comment
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11.1.4 Setting up an online connection

To establish an online connection to the master control, click on "Connect Online" and start
the search for compatible devices.

Window Help

T MG E R coonline| F cooffiine > A [ 3 ||

PSC1-C-10-5DM1-FB1 First steps » Devices & networks

a0 online m

Configured access nodes of "FLC_1"

Device Device type Slot Type Address Subnet
PLC_1 CPU 1516-3 PN/IDP 1 %3 FROFIEUS 2
CPU 1516-3 PNIDP 1 X1 PMIIE 152.168.01 PMIE_1
CPU 1516-3 PNIDP 1 X2 PMIIE 15216811
Type ofthe PGIPCinterface: | FHIE [~]
PGIPC interface:  [Rll ASIX AX88179 USE 3.0 to Gigabit Eshernet A... |+ | )
Connection to interface/subnet: |Direct atslot'l X1' |v| @
Istgateway. | |'|®
Compatible devices in target subnet: D Show all compatible devices
Device Device type Type Address Target device
plc_1.profinetschnittst... 57-1500 FMNIIE 192.168.0.1 =

[ | Flash LED

Startsearch

Online status information:
»'2 Retrieving device infarmation
€3 Scanning and information retrieval completed. 1 problem found.

[« N2 ]

[ Display enlyerror messages

Go online | | Cancel |
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The IP address of the preselected communication card of the PC/PG may still have to be
adapted.

Go online

Configured access nodes of "FLC_1"

Device | Device type Slot Type Address Subnet
FLC_1 CPU1516-3 PNIDF 1 X3 FROFIBUS 2
CPU1516-3 PNIDF 131 PMIIE 19216801 FMIE_1
CPU1516-3 PNIDP 1 X2 PHIIE 192.168.1.1
Type ofthe PGIPCinterface: B PHIIE [~
PGIPC interface: [l ASIX AX88179 USE 3.0 to Gigabit Ethernet 4... || €[]
Connection to interfacelsubnet: | Directatslot'1 X1 m @
I ~ Assign IP address ble devices
- :
To execute this function the PGIPC requires an additional IP address in the |T‘3"'*JEt device

zame subnetas the PLC.

Startsearch

Online status infermation:

Y2 Retrieving device information._..

€3 Scanning and infarmation retrieval completed. 1 problem found. 0

[ Display enly error messages ‘
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Go online

Configured access nodes of "PLC_1"

Device | Device type slot Type Address Subnet
FLC_1 CPU 1516-3 PNIDP 1 X3 PROFIEUS 2
CPU 1516-3 PNIDP 1 X1 FMIIE 192.168.0.1 PMIE_1
CPU 1516-3 PNIDP 1 X2 FMIIE 192.168.1.1
Type ofthe PGIFC interface:  |B_PHIIE [~]

PGIFC interface: |l ASIX AX88179 USE 3.0 to Gigabit Ethernet A_.. |+ | €G]

Connection to interfacelsubnet: | Directatslot" X1

- ®©

An additional IP address was added.

The IP address 192.168.0.241 was added to the interface ASIX AX88179
USB 3.0 to Gigabit Ethernet Adapter.

Online status information:

=% Retrieving device information...

€3 scanning and information retrieval completed. 1 problem found.

[] Display only error messages

ble devices

Target device

EINEY

" Gognine
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Before a PROFINET 10 Device can be addressed by a PROFINET 1O Controller, a device
name must be assigned to the PROFINET 10 Device. Double-click on the desired device in
the "Device Overview" and then right-click to open the menu dialogue shown below.

-FB1 First steps » PLC_1 [CPU 1516-3 PN/DP] » Distributed FO » PROFINET I0-System (100): PN/IE_1 » PSC1-Cooo-FB1-PN

|,._5’ Topology view ||Eﬁh Network view ||—[|'|‘ Device view \_ I
B1-FN : ) R 55 Q = =] Device overview
E t{ Module Rack slot | address | Q address | Type Article num... N
> PSC1-CooocFB1-PM o o PSC1-C20xRE/PNS ... 0000.000 A [
= » FN-O o 0FE2 PSC1-CooocFB1-FN_ [
Device Diagnosis_1 ] 1 256..383 Device Diagnosis =
OQutputs_1 o 2 256..259 OQutputs
5D Bus Input_1 o 3 384..447 5D Bus Input
5D Bus QOutput_1 o 4 260..323 5D Bus Output
o 5.
DP-HORM e &
rha evice o 7
Write 10-Device name to Micro Memory Card o 8
Start device tool o 9
¥ oan Carl+x e a
{g Copy Ctrl+C : 2 ::;
LIg| Paste crrlev | |-
m o 13
¥ Delets Del L 0 12
fename - 0 15
E-F Go to topology view o 16
&, Go to network view 0 17
Compile 3 o 18
Download to device 3 o 12
& Go online crrl+k 0 20
N Go offline Cerl+ o 21
| Online & diagnostics Crrl+D o 7
1" Assign device name ] 23
Recei s ] 24
0 25 B
. 0 26
o 27
[ Properties Alt+Enter
a o 28 u
_-]-b Export module labeling strips...
h el ] [<] i

Select the "Assign device name" function.
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In the following dialogue, accept or edit the PROFINET device name and confirm the
selection with "Assign name".

prcicundbion =)
PSC1-C20x REIPMS W3.5.35-V3.5x

B _PHIE |~
Rl A51X AX88179 USE 3.0 to Gigabit Ethernet 4. | = | &)]8

Search completed. 1 of 2 devices were found.
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After a successful change, the status changes to "OK".

psci-coceth1-pn
PSC1-Cxo0c REIPNS V3.5.35 -W3.5x

B_PNIE
I ~50% AX88179 USE 3.0 to Gigabit Ethernet A...

_‘ _

Assugn name

Search completed. 1 of 2 devices were found.
The PROFINET device name "psci-c2eocfb1-pn® was successfully assigned to MAC address "00-16-22-8A-00-727.

L

L e I L =

==

O 000000000000

=
=}
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11.1.5 Examples of non-safe data transmission

In the following example, the switching state of the button "Confirm Button 1" is written to
SafePLC2 in bit O (functional output) and can be read in byte 5 (bit 0) of the configuration tool

(TIA Portal).

Confirm Button 1

This information will be sent to superordinate system (for example to S7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

Functional Output 1

MX1:1 =l @

This information will be received from superordinate system (for example from $7)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1

0 0 1
MX1-1 WX 2T 0 =y

i Name | Address
EB256
%EB257
IEB258
%EB259
EE260
%EBZ61
WEB262
%EB263

Bow k=

o o~ @

Tal XY K

Display format Monitor value Modify value # Comment

Bin 2#0001_0100 Byte O [l Status of PSC1 and alive counter

Bin 2#0000_0000 Byte 1 [l Logicdata [Bit ID 48..55]

Bin 2%0000_0000 Byte 2 [l Logicdata [Bit ID 40..47]

Bin 2#0000_0000 Byte 3 [l Logicdata [Bit ID 32..39]

Bin 2%0000_0000 Byte 4 [l Logicdata [Bit ID 08..15]

Bin 2#0000_003 Byte 5 Il Logicdata [Bit ID 00..07]

Bin 2#0000_0000 Byte 6 [l Logicdata [Bit ID 24..30] +error code [high byte]
Bin 2#0000_0000 Byte 7 [l Logicdata [Bit ID 16..23] +error code [low byte]

In addition, up to 32 non-safe functional inputs are available on the PSC1, via which digital
information can be received from the higher-level standard controller.

In the "SafePLC2" function diagram, these inputs must always be AND-linked to a safe input
and can then be reused as required.
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In the following example, the functional output (ByteO, Bit 0) is written in the higher-level
standard control and AND-linked to a safe input in PSC1 (Confirm Button 1). Both have a
high signal, relay 1 is activated.

9 %AB256
10 %AB257
11 %AB258
12 %AB259

Confirm Button 1

@ MX1:1

Bin 280000_0001
Ein 2%0000_0000
Bin 280000_0000
Ein 2%0000_0000

280000_0001

=

Byte 1 /i Functional Output [Bit ID 00.07]
Byte 2 /i Functional Output [Bit ID 08.15]
Byte 3 Il Functional Output [Bit ID 16.23]
Byte 4 /i Functional Output [Bit ID 24_31]

This information will be sent to superordinate system (for example to $7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

M¥1:1

Functional Qutput 1

O

This information will be received from superordinate system (for example from S7)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1

MX1:1

Installation manual PSC1 Field buses V2.6

Page 64 of 171



Installation manual

SCHMERSAL

THE DNA OF SAFETY

In the following example, the functional output (ByteO, Bit 0) is written in the higher-level
standard control and AND-linked to a safe input in PSC1 (Confirm Button 1). "Confirm Button
1" has a low signal, the functional output from the standard control has a high signal, Relay 1

is not activated.

9 %AB256
10 %AB257
11 %AB258
12 %AB259

Confirm Button 1

2#0000_0001
2%0000_0000
2#0000_0000
2%0000_0000

2%0000_0001

~

Byte 1 /f Functional Output [Bit ID 00.07]
Byte 2 Il Functional Qutput [Bit ID 08..15]
Byte 3 Il Functional Output [Bit ID 16.23]
Byte 4 /i Functional Qutput [Bit ID 24.31]

This information will be sent to superordinate system (for example to S7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

MA

ME10

&

Functional Output 1

This information will be received from superordinate system (for example from S7)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1
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11.1.6 Examples of safe data transmission

In the following example, the switching state of the button "Confirm Button 1" is written to
PSC1 in bit 1 (f bus output 1) and can be read in byte 0 (bit 0, F bus 00..07) of the
configuration tool (TIA Portal).

This non safe information will be sent to superordinate system (for example to S7)
The Data is decoded in Bit O of Byte 5 (in according of profil 0)

Confirm Button 1 Functional Qutput 1

:

This non safe information will be received from superordinate system (for example from 57)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1 Relay 1

0 o 1
ez @ b [T =

This safe information will be sent to superordinate system (for example to 57)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

F-Bus Output 1

;
a

i Name Adresse Anzeigeformat Beobachtungswert | Steuerwert 7

1 *F-Bus 00.07" H%EB12 Bin [+] 2#0000_o001
2 "F-Bus IN 08.15" %EB13 Bin 2%0000_0000
3 "F-Bus IN 16..23" %EB14 Bin 2%0000_0000
4 "F-Bus IN 24.32" %EB15 Bin 2%0000_0000
5 "F-Bus IN 32..39" %EB16& Bin 2%0000_0000
6 "F-Bus IN 40..47" %EB17 Bin 2%0000_0000
7 "F-Bus IN 48..55" %EB18 Bin 2%0000_0000
8 "F-Bus IN 56.63" %EB19 Bin 2%0000_0000
9 "FBus IN 64.71" %EB20 Bin 280000_0000
10 "F-Bus IN72.79" %EB21 Bin 2%0000_0000
1 “F-Bus IN 80..88" %EB22 Bin 280000_0000
12 "F-Bus IN 89..96" %EB23 Bin 2%0000_0000
13 "F-Bus CRC Byte 1" %EB24 Hex 16820

14 "F-Bus CRC Byte 2" %EB25 Hex 16869

15 "F-Bus CRC Byte 3" %EB26 Hex 16814

16 "F-Bus CRC Byte 4" %EB27 Hex 16804

The last four bytes are intended for CRC control.
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In addition, up to 96 safe functional inputs are available on the PSC1, via which digital
information can be received by the higher-level safety controller.

In the following example, the functional output (F_Bus byte 0. bit 0) is written in the safety
controller and read in the PSCL1 in bit O (F bus input 1) and output to relay 2.

W12.0
“F_Bus ByteD.
Bit 0°
TRUE
WEOQ.O
*Tag_12"
| 17 *F-Bus OUT 00.07" %AB12 Bin 2#0000_0001

This safe information will be received from superordinate system (for example from 57)
The Data is decoded in Bit 0 of Byte 0 (safety data block)

F-Bus Input 1 Relay 2

] I
@ WOCIAE - 1 = 1
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12 Commissioning and configuration EtherNet/IP in SafePLC2 and
RSLogix500

EtherNet/IP is available for all PSC1 base devices with the "-FB1" option.

The "-FB1" option is always permanently integrated in the base device and represents the
gateway from the CAN-based backplane bus of the PSC1 series to EtherNet/IP.

It enables the user to exchange data bidirectionally via EtherNet/IP with a higher-level
controller.

In the properties of the PSC1 base device, the:
e Local Network - the property fieldbus is activated,
and in the fieldbus properties (Fieldbus EtherNet/IP) under:
e Type — EtherNet/IP

must be selected.

Properties
& PSC1-C-10-SDM1-FB1 (Master)

4 Device =
Firmware

O
Logical Device Ad... O 0

O

O

Cycle Time & ms
PP Safety Qutput o
4 Local Network

Fieldbus *

Figure 17: Properties PSC1 basic device - EtherNet/IP
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Eigenschaften
Bd Feldbus Ethernetip

4 Metzwerk
Netzwerktyp # | EthernetIP l
MNetzwerk-Muster 2 | Nicht Sicher .

Protokoll [ EthernetlP
4 Nicht Sicher

Funktionale Eings... [l

Logikdaten Eingang [3 | 32 bits

Logikdaten Ausgang [ | 56 bits

Prozessdaten Ausg... [ ‘ &4 bits

4 Mame
MName [  Feldbus EthernetlP

Figure 18: Properties fieldbus (Fieldbus EtherNet/IP) - non-safe
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The functional inputs and outputs must still be inserted in the "Functional scheme" and
logically connected.

This information will be sent to superordinate system (for example to 57)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

Functional Output 1

“ o

This information will be received from superordinate system (for example from S7)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1

The project and the network configuration must be transferred:
"Click the "Device Interface" icon

Window Filter
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Click the "Connect" icon in the new dialogue.

The successful connection to PSC1 is displayed in the following dialogue ("Connect icon"
faded out /"Disconnect icon" faded in).

The transfer status (progress bar) is displayed in the lower information bar.

M1-FB1 (Master) Compiled Sending Co 3%) : Connected | Upload | Stop

After transmission, the PSC1 may have to be restarted ("Green arrow icon").
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12.1 Parameter configuration

The parameters are set using the RSLogix5000 program from Rockwell Automation, Inc.

12.1.1 Create project

On the menu, click File > New > Project and create a new RSLogix5000 project.

| New Controller {;
Vendor: Allen-Bradley
Revision: 20 v
Redundancy Enabled
Name:
Description: -
1k <none> v
0 = Safety Parther Slot: <internal
Create In: C:\RSLogix 5000\Projects
Security Authority: No Protection v]
Use only the selected Security Authority for Authentication and Authorization
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In the tree view, right-click on "... Bus" and in the context menu on "New Module".

File Edit View Search Logic Communications Tools Window Help

aeEdE & & B2 oo v ARG @ ME &q Select a Language... - 2
Path: I(none) v
= - B g
Offiine 0. FRUN @ |« H ool R AR O »
= ok ‘
No Forces | =
e cil= :E;ST i 1. &Favomes 4
Safety Unlocked e
=
w - -
8 EI@ Controller PSC1_Konfiguration
;15 -[& Controller Tags
Q 2 Controller Fault Handler

J Power-Up Handler
=3 Tasks
=168 MainTask
I #-5% MainProgram
SafetyTask
. @03 SafetyProgram
.03 Unscheduled Programs / Phases
=& Motion Groups

.3 Ungrouped Axes
44444 Add-On Instructions
=3 Data Types
-0 User-Defined
Strings

----- (% Add-On-Defined

<-@ Predefined

----- C% Module-Defined

----- (3 Trends
=3 /O Configuration

< LN

Create a module
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Select the desired communication card and click on "Create".

Katalog | Modulerk g | Favoriten
Suchtext fir Modultyp eingeben... Filter Loschen Filterausbblenden 2
Module Type Category Filters Module Type Vendor Filters
i - yP! gory yp
~Communication v Allen-Bradley
Motion
Other
Catalog Num... Description Vendor Category
1768-CNB 1768 ControlNet Bridge Allen-Bradley Communication
1768-CNBR 1768 ControlNet Bridge, Redundant Media Allen-Bradley Communication
1768-ENBT 1768 10/100 Mbps Ethemet Bridge, Twisted-Pair Media Allen-Bradley Communication
1768-EWEB 1768 10/100 Mbps Ethemet Bridge w/Enhanced Web Services Allen-Bradley Communication
1768-M0O4SE 4 Axis SERCOS Interface Allen-Bradley Motion
1768-MOD... Generic 1768 Module Allen-Bradley Other
< | [T | »
6 von 6 Modultypen Gefunden [ Zu Favoriten hinzufiigen ]
Beim Erstellen schlieien | Erstellen | [ Schiieen | | Hife |

Then enter the IP address of your network card and confirm with "OK".

Type: 1768-ENBT/A 1768 10/100 Mbps Ethernet Bridge, Twisted-Pair
Media
Yendor: Allen-Bradley
Parent: Local
S Bridge Address / Host Name
Description: | = @ IP Address: 192 . 188 . 1 . 101
- () Host Name: ‘ ’ !

Slot: 1 {—a\

Revision: ‘4 | 1 Ei Electronic Keying: [Compatible Keying v]
Open Module Properties [ oK ] [ Gongal ] [ Help ]
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12.1.2 Installing the EDS file

Click on "Tools" => "EDS Hardware Installation Tool".

File View Search_LogicCommunications (Tools) Window  Help

[ew@ & s2e o Options.. GHMN s oo <1
Security » -
Offline 0. B RUN oty
o I. Documentation Languages... 1wy 4
lo Forces » " S e
NoEds & o 3’;" Import
Sofety Unlocked L] Export
- 22 DS Hardware nstallation Tool_|
}g & Controller PSC1_Konfiguration -
iz B Controller Tags Motion »
{8 3 Controller Fault Handler Monitor Equipment Phases
23 Power-Up Handler —_—
= 9 Tasks Custom Tools...
(=@ MainTask
| 58 MainProgram B ContolfLASH
= SafetyTask
| 43 safetyProgram
-3 Unscheduled Programs / Phases
= & Motion Groups.

23 Ungrouped Axes
£ Add-On Instructions.
@ Data Types

24 User-Defined
658 Strings

|5 Add-On-Defined

458 Predefined

-5 Module-Defined
-1 Trends
£ /0 Configuration
881768 Bus

BBY o e o]

8 (0] 1768-L435 PSC1_Konfiguration
& 8 1769 Bus
£ [0] 1768-L435 PSC1_Konfiguration

« m
Launch Installation Tool

If necessary, confirm that you want to start the installation tool.

Welcome to Rockwell
Automation's EDS Wizard ‘

The EDS Wizard allows you to:
- register EDS-based devices.
- unregister a device.
- change the graphic images associated with a device.

- create an EDS file from an unknown device.
-upload EDS file(s) stored in a device.

To continue click Next

Weiter > I Abbrechen I
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Select "Register to EDS file(s)" and click "Next".

Rockwell Automation's EDS Wizard

Options %
Whattask do you wantto complete? (s

9
&

Bt el

® Register an EDS file(s).
This option will add a device(s) to our database.

(" Unregister a device.
This option will remove a device that has been registered by an EDS file from our
database.

("~ Create an EDS file.
This option creates a new EDS file that allows our software to recognize your device.

< Zuruck | Weiter > |

Abbrechen

=

Select the EDS file and click "Next".

Rockwell Automation's EDS Wizard

Y

Registration
Electronic Data Sheetfile(s) will be added to your system for use in Rockwell Automation
applications.

(@ Register a single file
(" Register a directory of EDS files [ Lookin subfalders

Named:

Browse...

* Ifthere is an icon file (.ico) with the same name as the file(s) you are registering then this
image will be associated with the device.

©

To perform an installation test on the file(s). click Next

< Zuriick | Weiter > |

Abbrechen
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The EDS file is checked.

This test evaluates each EDS file for errors in the EDS file. This test does not guarantee EDS e
file validity.

EDS File Installation Test Results ﬂ

Elfg Installation Test Results
i EI c\users\wstetinger\desktop\neuer ordner\rockwell_prog\ethemetip\schmersal psc1-c-ox-fb1 v1

< | il | 3

Viewfile... I

< Zurick | Weiter > | Abbrechen I

In the following, it is possible to change the graphical image of the slave (not recommended).
Click on "Next".

Change Graphic Image
You can change the graphic image thatis associated with a device. <
Product Types
Change icon... I E@ Communications Adapter

- ﬁ PSC1-C-ox-FB1-EIP

< Zurick I Weiter > I Abbrechen
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The following window gives a short summary of the installation. Click on "Next".

Final Task Summary
This is a review of the task you wantto complete. <

E] You would like to register the following device.

PSC1-C-ox-FB1-EIP

< Zuruck I Weiter > | Abbrechen

Then click on "Finish".

You have successfully completed the EDS Wizard.

Fertig stellen
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12.1.3 Insert PSC1

In the tree view, right-click "Ethernet" and then "New Module" in the context menu.

Eﬁ RSLogix 5000 - PSC1_Konfiguration [1768-L43S 20.11]* - [Controller Tags - PSC1_Konfiguration(controller)]
File Edit View Search Logic Communications Tools Window Help

’ aedE & ¢ B2 > o Vr FE R R ME & ‘ !Nselefralanguage,“ - 9 ‘

Path: I(nor;e> v l ‘

Offline 0. F RUN E
No Forces » ™ ok @

ol i i "
No Edits a = EAST » <« + \ Favorites £ Add-On £ Safety A Alarms A Bit k.
Safety Unlocked L5

< H I = AF W ) Aur Ay »

Controller Organizer -3 x
=3 Controller PSC1_Konfiguration
Controller Tags
-3 Controller Fault Handler
.63 Power-Up Handler
=3 Tasks
=68 MainTask
5% MainProgram
2-&7 SafetyTask
‘ #-28 SafetyProgram
.31 Unscheduled Programs / Phases
-3 Motion Groups

(3 Ungrouped Axes
-3 Add-On Instructions
=-&3 Data Types

CA—% User-Defined

E Gg Strings

.0 Add-On-Defined

(-G Predefined

0 Module-Defined
-3 Trends
=-£3 I/O Configuration

=-@3 1768 Bus
=] 5 [1] 1768-ENBT/A Bridge
B [0]1768-14J New Module..
8B 1769 Bus
.68 [0] 1768-L.

Scope:  EIPSC1_Konfiguratior v Show: All Tags

[[Name =zl2] value «|Fc

ECEREH |

Discover Modules...

2 Paste Ctri+V

Print 4

Bus Size

< T * ||| </ » )\ Monitor Tags { Edit Tags /
Create a module
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Select PSC1-C-xxx-FB1-EIP in the device catalogue and click on "Create".

Katalog | Modulerk g | Favoriten
psc Filter Loschen Filterausbblenden 2
= Module Type Category Filters = Module Type Vendor Filters &
E - E
Analog v Allen-Bradley

Communication Cognex Corporation
Communications Adapter Endress+Hauser
Controller - FANUC CORPORATION v

Catalog Num... Description Vendor Category

PSC1-C-xx.. PSC1-C-xo-FBI1-EIP KA Schmersal G.. Communications Adapter

< | 1 | »
1 von 399 Modultypen Gefunden [ Zu Favoriten hinzufiigen ]
Beim Erstellen schlieSen Erstellen | | Schiieien | | Hife |
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Then enter the IP address of the slave. Afterwards click on "Change" to set the
communication area of the slave.
The Rockwell Automation BOOTP-DHCP tool can be used to assign the IP address (for
more information see 12.2Assigning IP addresses with the BOOTP-DHCP tool

[ | New Module
General | Connection | Module Info | Intemet Protacol | Port Configuration | Network |
Type: PSC1-C-xxx-FB1 PSC1-C-xo-FB1-EIP
Vendor: KA. Schmersal GmbH Co.KG
Parent: Bridge
Name: PSC1_155 Ethernet Address
. (©) Private Netwc  192.168.1.
Description: Die 155 istim diesem Beispiel auch die letzte Zahl der IP-Addresse um )
bei mehreren Geraten diese besser unterscheiden zu kénnen) Q) IP Address: 192.168 . 1 . 155
(") Host Name:
Module Definition
Revision: 1.005
Electronic Keying: Compatible Module
Connections: <none>
Status: Creating OK ] [ Cancel ] [ Help J

Select "Exclusive Owner" and click "OK".

B ' Module Definition*

[

Revision: 1 v 005! -
Electronic Keying: Compatible Module v
Connections:
Name Remote Data  |Size
Input: |Input CP| 101 [192
| Ow = SINT
| Exclusive Owner Output Output__q 100 &8
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If necessary, click "Yes" to confirm your selection.

RSLogix 5000 5|

. These changes will cause module data types and properties to change.
__!_5, Data will be set to default values unless it can be recovered from the existing module properties.
Verify module properties before Applying changes.

Change module definition?

[ Yes ][ No ]
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12.1.4 Setting up an online connection

Transfer your project by selecting "Communications" => "Go Online" in the menu.

E.f} RSLogix 5000 - PSC1_Konfiguration [1768-143S 20.11]* - [MainProgram - MainRoutine]
B File Edit View Search Logic [Communications| Tools Window Help

TR L

Offline 1. F RUN
No Forces | 3 :: OK

: BAT
No Edits =y 10
Safety Unlocked 8.3

Controller Organizer

[aBed el

=3 Tasks
=-£8 MainTask

=-&3 Controller PSC1_Konfigurati

- ®% MainProgram
=& SafetyTask
- [ SafetyProgram

|

Who Active

rrg ErE aa

Select Recent Path...

Go Online
Upload...

Download

Program Mode
Run Mode
Test Mode

Si

H bl = 4k 4 () < 4

1\192.1 68.1.1014\Backplane\0* I‘

} "\ Favorites { Add-On £ Alarms A Bit

Lock Controller

Clear Faults

Go To Faults

(End)

------ 3 UInscheduled Proarams / Phases
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RSLogix5000 compares the online and offline projects. Confirm the data transfer with
"Download".

7

Connected To Go Online

Options lGeneral I Date/Time I Major Faults | Minor Faults ] File ] Nonvolatile Memory

[=]

Condition:

The open project doesn't match the project in the controller.

Connected Controller:

Controller Name: Eisenmann

Controller Type:  1768-L43S/B CompactlLogix5343S Safety Controller

Controller Name: PSC1_Konfiguration

Comm Path: AB_ETHIP-1\192.168.1.101\Backplane\0
Serial Number: 405F7A54
Security: No Protection

Offline Project:

Controller Type:  1768-L43S CompactLogix5343S Safety Controller

File: C:\RSLogix 5000\Projects\PSC1_Konfiguration. ACD
Serial Number: <none>
Security: No Protection
Download } l SelectFile... l [ Cancel l l Help

If necessary, also confirm the following warning with "Download".

Download

A

Download offline project 'PSC1_Konfiguration' to the controller.

Connected Controller:

&

D

Name: Eisenmann

Type: 1768-L435/B CompactlLogix534335 Safety Controller
Path: AB_ETHIP-14192.168.1.1014Backplane}d

Serial Number.  405F7A54

Security: No Protection

DANGER: This controller is the system time master. Servo axes in

synchronized caontrollers, in this chassis or other chassis, may be tumed off.

DANGER: Unexpected hazardous motion of machinery may occur.

Some devices maintain independent configuration settings that are not
loaded to the device during the download of the controller.

Verify these devices (drives. network devices, 3rd party products) have
heen propetly loaded before placing the controller into run mode.

Failure to load proper configuration could result in misaligned data and
unexpected equipment operation.

Anon-recoverable safety fault will occur in the safety controller.

No designated Coordinated Systermn Time (CST) master exists.

["]Enable Time Synchronization

Download J [ Cancel J [ Help J
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Signal states can be observed in the "Controller Tags" dialogue.

B Fite-Edit View Search- Logic. Communications Tools - WindowHelp {-]e]=
2FE & s2@ - o AAR BN Q| |socasiamor. 18]

Peth: | HIP-11192.168 1.107\Beckplane\0* vl

Rem Prog

o e AR A R »
NoFarces
NoEdits

Safety Urlocked 3

Controller PSC1_Konfiguration
- Controller Tags
-2 Controller Fault Handler
23 Power-Up Handler
= @ Tasks
% MainTask

| 288 MainProgram
- program Tags

. - MainRoutine
Lﬁ-ﬁ SafetyTask

| 2B SafetyProgram

-2 Unscheduled Programs / Phases
£ & Motion Groups

{2 Ungrouped Axes
£ Add-On Instructions.
- &3 Data Types

-G User-Defined

@-E Strings

-5 Add-On-Defined

08 Predefined

154 Module-Defined
Trends
£ /0 Configuration
588 1768 Bus

] [1] 1768-ENBT/A Bridge
# Ethernet

[9Bed s

§ 1768-ENBT/A Bridge
PSC1-C-o0r-FB1 PSC1 155
£ (0] 1768-L43S PSC1_Konfiguration
© 8 1769 Bus
B [0] 1768-L435 PSC1_Konfiguration

Downloading program ‘MainProgram’
Download o

progrem
Downloading all ‘MainProgram' Tegs...
nlo: all “Mai 1z

Text to Filter
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12.1.5 Examples of non-safe data transmission
In the following example, the switching state of the button "Confirm Button 1" is written to
SafePLC2 in bit 0 and can be read in byte 5 (bit 0) of the configuration tool (RSLogix5000).

This information will be sent to superordinate system (for example to S7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

Functional Output 1

i1 Y w1 P ®

Confirm Button 1

This information will be received from superordinate system (for example from S7)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1

In addition, up to 32 non-safe functional inputs are available on the PSC1, via which digital

information can be received from the higher-level standard controller.
In the "SafePLC2" function diagram, these inputs must always be AND-linked to a safe input

and can then be reused as required.
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In the following example, the functional output (ByteO, Bit 0) is written in the higher-level
standard control and AND-linked to a safe input in PSC1 (Confirm Button 1). Both have a
high signal, relay 1 is activated.

This information will be sent to superordinate system (for example to $7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

Confirm Button 1 Functional Output 1

na1 Y w1 P @

This information will be received from superordinate system (for example from 57)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1

MX1:1

In the following example, the functional output (ByteO, Bit 0) is written in the higher-level
standard control and AND-linked to a safe input in PSC1 (Confirm Button 1). "Confirm Button
1" has a low signal, the functional output from the standard control has a high signal, Relay 1
is not activated.

This information will be sent to superordinate system (for example to S7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

Confirm Button 1 Functional Output 1

— WA
MX1:0

This information will be received from superordinate system (for example from 57)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1
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12.2 Assigning IP addresses with the BOOTP-DHCP tool

Start the "BOOTP-DHCP Tool" and select "Tools" => "Network Settings".

2| BOOTP/DHCP Server 2.3 o @ [
File |Tools Help
[ Z
~Re Network Settings
\ Request History ¥ A List
— Relation List ’
| {remep——m———————_ 1 0 1£:5 S (MAC) IP Address | Hosthame | -
11:47:44 DHCP  00:16:22:A2:00:9A [
11:47:42 DHCP 00:16:22:A2:00:94 \7:
11:47:40 DHCP  00:16:22:A2:00:94
11:47:38 DHCP  00:16:22:A2:00:9A
11:47:36 DHCP  00:16:22:A2:00:9A
11:47:34 DHCP  00:16:22:A2:00:9A
11:47:32 DHCP  00:16:22:A2:00:9A S
11-47-20 NS NNAR-22-A2-0NN0-Q4
—Relation List-
Ethernet Address (MAC) | Type | IP Address | Hosthame | Description
:—Status' -+ Entries -
Unable to service DHCP request from 00:16:22:A2:00:94, 0 of 256

Enter the "Subnet Mask" and the IP address of the gateway.
Confirm your entries with "OK".

Network Settings @
—Defaults -
b atha_ 255 . 255 . 255 .
0 .0

0

0
0.0 .0 .0
PimeryDI™ ™ "9 0 . 0

Gatewsan:

Secondary Dﬂ

Domain Name:

i1 3

0K | Cancel
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In the "Request History" select the desired slave and click on "Add to Relation List"
(Alternatively you can double-click on the desired slave).
Enter the IP address of the slave and confirm your entries with "OK".

5| BOOTP/DHCP Server 2.3 ol @ | =]
File. Tools Help
-Request History
Clear History Add to Relation List
{hrmin:sec) | Type | EthernetAddress (MAC) IP Address Hostname | -
11:48:18 DHCP  00:16:22.A2:00:9A (=
11:48:16 DHCP  00:16:22:A2:00:9A il
11:48:14 DHCP  00:16:22:A2:00:9A
11:48:12 DHCP  00:16:
11:48:10 DHCP  00:16: NeW Entry =X
11:48:08 DHCP  00:16:
11:48:06 DHCP  00:16:d  Ethemet Address (MOOZ]GZZZZAZIUOIQA 2
11-42-04 [T Ty = nn1e: l—'
IPAdd..-\-m .0 .0.0
Relation List
MNew | Delet | Enable BC HUbtn-]
Ethemet Address (MAC) | Description:
oK I Cancel
—Status i — Entries
Unable to service DHCP request from 00:16:22:A2:00:9A. 0 of 256
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The slave is now displayed with the corresponding IP address in the "Relation List". To

assign the address permanently, click on "Disable BOOTP/DHCP".

] BOOTP/DHCP Server 2.3 ol @ (=
File Tools Help
—Request History
Clear History Add to Relation List
{hrmin:sec) | Type Ethemet Address (MAC) IP Address | Hosthame -
11:43:00 DHCP  00:16:22:A2:00:9A 192.168.1.155 E
11:49:00 DHCP  00:16:22:A2:00:9A =
11:48:59 DHCP  00:16:22:A2:00:94
11:48:58 DHCP  00:16:22:A2:00:9A 192.168.1.155
11:48:58 DHCP  00:16:22:A2:00:94
11:48:56 DHCP  00:16:22:A2:00:9A
11:48:54 DHCP  00:16:22:A2:00:9A o
11-A2-E2 nUre NN-AR22-A2-NN-Q4
—Relation List
o | o | | Erseovee | |
Ethernet Address (MAC) I Type | IP Address | Hosthame I Description
00:16:22:A2:00:94 DHCP  192.168.1.155
~Status ~Entries
Sent192.168.1.155 to Ethernet address 00:16:22:A2:00:9A 1 of 256
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12.3 Assigning IP addresses using the IP administrator

Start the tool via the IP-Administrator button in the ‘Connection’ tab.

(== Verbindung Fenster
0 - B A a
+
& @ b o E B J az o J X
Verbinden Unierbrechen Start Stoppen  CRC  Konfigurstion Konfiguration  Bericht  Senden PR Senden SMF Netzwerk Konfiguration Verbindung Diagnose Scope | Block  Verbindungseinstellungen [ SchlieBen
dberprafen  senden speren  generiersn  tabelle matrix senden Diagnosis Administrator
PSC1-C-10-SDM1-FB1 (Master) Werkzeuge Verbindung

executing IP-Administrator via the connection tab

At startup, the system checks whether a WinPcap driver is installed on the computer.
WinPcap is also used by tools such as Wireshark and is used to receive IP packets for
network analysis As WinPcap is not necessary for Ethenet/IP you may ignore the message.

Note:
The compatibility mode of Npcap (https://nmap.org/npcap/) must not be used. However, a
parallel installation can exist.

Hint
WinPcap is not installed. WinPcap is necessary for ProfiNet. Install WinPcap > 4.1.3
6 You can download WinPcap under the following Link:
www winpcap org

Ok

missing WinPcap driver message

First select the network card which is connected to the respective PSC1.

Note: Only network cards are listed that are connected to an active network. The IP address
of the selected network card must be in the same IP address range (subnet mask) as the
PSC1.

PSCL IP-Administrator ==

Networkcards:

|P-Address Subnet Mask
192.168.0.1 2552552550

PROFINET | EtherNET/IP

Scan Network

Device List:

|P-Address Mac-Address Name

s permanent
s [18216802 St P

permanent

Set Name:

- Bytes/s

Select network card
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The Scan Network button runs the search. All devices with activated DHCP, but without
assigned IP address, are then listed in the DHCP Requests list. The desired IP address can
now be entered in the IP-Address text field and is transferred via DHCP to the connected
PSC1 via the Set IP Address via DHCP button. This process may take a moment.

(S PSC1 IP-Administrator

Networkcards:

IP-Address
192.168.0.1

Subnet Mask
255.255255.0

PROFINET { EiherNET/IP
Scan Netwark

PSC1 Devices with no IP-Address
DHCP-Requests

PSC1 Devices with IP-Address
Device List

X

00-16-22-a2-01-04

IP-Address Productname

MAC-Address:

0,670 kBytes/s

Set IP Address via DHCP

Selected Device

(S PSC1 IP-Administrator

Networkcards:

|P-Address
192.168.0.1

Subnet Mask
255.255.255.0

PROFINET EtherNET/IP

Scan Network

PSC1 Devices with no IP-Address
DHCP-Requests:

PSC1 Devices with IP-Address
Device List

|P-Address
152.168.0.2

Productname
PSC1-Caox-FB1-El

MALC-Address:

0,000 kBytes/s

Set IP Address via DHCP

Selected Device

IP-Address: |192.168.0.2 Enable DHCP on selected device |P-Address:  [192.168.0.2 Enable DHCP on selscted device
. 255.255 2550 . 255,285 2550
Subnet Mack: | Disable DHCP on selected device Subnet Mask: | 2552552550 Disable DHCP on selected device
Gateaway: |192.163.0.1 Notfications: Gateaway: |152.168.01 Netifications:

PSC1 without assigned IP-Address and
DHCP activated

PSC1 with assigned IP-Address

The device now appears automatically in the Device List. All PSC1 devices already having
an IP address assigned are listed here.

Note: The MAC-Address printed on the devices represents the MAC-Address of the SDDC
connection ports. The MAC-Address of the fieldbus ports is derived following the example:

00:16:22:22:12:34
00:16:22:A2:12:34

If the IP address is to be permanently assigned, the DHCP service must be deactivated via
Disable DHCP on selected device. Message about the successful deactivation is displayed in
the Notifications area.

Changing an IP address

To assign a new IP address to a PSC1 device, the device first must be selected in the
Device List and then via Enable DHCP on selected device DHCP must be activated for this
device. After the message about successful execution a power-on reset is recommended.
Afterwards the device is accessible via DHCP and can be found in the DHCP Requests list.
Please then follow the procedure described above.
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12.4Explicit Messaging

Reading/Writing of fieldbus data is also possible via Explicit Messaging objects.

There are two different Assembly Objects (class ID: 04h) available:

Instance 64h(100d) / (PLC -> PSC1)

4 Byte Functional Inputs and 64 Byte SD Bus request

Instance 65h(101d) / (PLC <- PSC1)

128 Byte Functional Outputs and 64 Byte SD Bus response

With the services

Get Attribute Single (0OEh/14d)
Set Attribute Single (10h/16d)

the data (attribute 03h) and the data length (attribute 04h) can be read or written.

"Run" mode (2, 3, 4) ‘ Error case (A, F)

P3C1mode 1,2, 3|E| 5, 6 = Fatal error, 7 = Alarm

always 1"

}y(ve counter (3 Bit)

LO}ﬁC data (Bit ID: 48...55)

L,égic data (Bit ID: 40...47)

Logic data (Bit ID: 32...39)

Logic data (Bit ID: 8...15)

Logic data (it 10} 0.[7)

Logic data (Bit \y 24 30) / Error code: high Byte

U o

Logic data ;élt ID: 16.23) Error code: low Byte

Byte Bit
Byte 0 0.3
4
5.7
Byte 1 0.7
Byte 2 0.7
Byte 3 0.7
Byte 4 0.7
S R Byte 5 0.7
Functional Ourput 1
o Byte 6 0.6
FIxa 7
Emesgency S Byte 7 0.7
e [ )
@ MX1:1 -—.
= Conform Tools
Functional...

Send CIP Message

<p|> Paddess | 182 /188 . 0 . 2 /]
Service |14 V| Class ‘4 | Instance ‘lﬂl ‘

Attribute |

: |

(hex e.g. 0a)

Service data | 41000000 ‘

Conform Toels

Send CIP Message

P Address | 192 .

68 . 0 . 2

Reply sefvice:
Generdl status:
Datz/(192 bytes;

8e,
0 Additional status:
)

4ajoo 0000 00

Service | 16

| class |4

@D 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 AC

Service data
(hex e.q. 0a)

[T |

Close

Response (45):

Byte 0

Logic daaattte]o].7)

Byte 1

Logic data (Bit ID: 8...15)

- Request

Reply service: 90 Byte2 | Logic data (BitID: 15...23)

General status: 00  Additional status: Byte3 | Logicdata (5iLD: 24..31)
Byted | SD-Gateway - Instruction

Data (0 bytes): Byte 5 | SD-Gateway - Address
Byte6 | SD-Slave 1 - Request
Byte 7 | SD-Slave 1 - Reserved
Byle 8 | SD-Slave 2 - Request
Byte 9 SD-Slave 2 - Reserved

Cloze Byte 66 | SD-Slave 31

Byle 67 | SD-Slave 31

- Reserved
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13 Commissioning and configuration EtherCAT in SafePLC2 and
TwinCat 3

EtherCAT is available for all PSC1 base devices with the "-FB1" option.

The "-FB1" option is always permanently integrated in the base device and represents the

gateway from the CAN-based backplane bus of the PSC1 series to EtherCAT.

It enables the user to exchange data bidirectionally via EtherCAT with a higher-level
controller.

In the properties of the PSC1 base device, the:
e Local Network - the property fieldbus
is activated,
and in the fieldbus properties (Fieldbus) under:
e Type- ETHERCAT
and under
o Network Patterns (network prototype) - non-safe
for non-safe data transmission

must be selected.

Properties
£ PSC1-C-10-SDM1-FB1 (Master)

4 Device <
Firmware

O
Logical Device Ad... O 0

|

|

Cycle Time & ms
PP Safety Qutput [

4 lLocal Network
Fieldbus *

Figure 19: Properties PSC1 basic device - EtherCAT
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Eigenschaften

B Feldbus EtherCAT

Metzwerktyp # | EtherCAT
Metzwerk-Muster 2 | Micht Sicher

Protokoll [ EtherCAT

4 Micht Sicher
Funktionale Eing&... O

Logikdaten Eingang O | 32 bits
Logikdaten Ausgang O | 56 bits
Prozessdaten Ausg... O | 64 bits

4 Mame
Mame [l Feldbus EtherCAT

Figure 20: Properties fieldbus (Fieldbus EtherCAT) - non-safe
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Parametrisation for safe data transmission (FSoE)

Properties
Feldbus EtherCAT

Type # | EtherCAT
Metwork Prototype # | Safe

Protocol 0  (EtherCAT) FSoE
4 Safe
Logic Data Input #* | 96 bits
Logic Data Output  # | 95 bits
Process Data Outp... [d | 96 bits - used Logic Data output bits
Size of YO Data Se.. 0 | 95 bits
Bus Slave Address... # 123 s
Scalefactor Position [ | not used
4 Name
Marme @ Feldbus EtherCAT

Parametrisation for non-safe and safe data transmission (FSoE)

Type # | EtherCAT

Metwork Prototype  # | Both

Protocol O EtherCAT f FSoE
4 Safe

Logic Data Input 96 bits

Logic Data Output 96 bits

Size of /O Data Se... 96 bits

Bus Slave Address... 123

Scalefactor Position
4 Mon-5afe

Functicnal Inputs...

L

*
*
Process Data Outp... [ | 96 bits - used Logic Data output bits
[P
*
O

| not used

O
Logic Data Input O | 32 bits

O

=

Logic Data Output 56 bits
Process Data Outp... 64 bits
4 MName
Name 0  Feldbus EtherCAT
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The functional inputs and outputs must still be inserted in the "Functional scheme" and
logically connected.

This information will be sent to superordinate system (for example to S7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

Functional Qutput 1

° o

This information will be received from superordinate system (for example from S7)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1

The project and the network configuration must be transferred:
"Click the "Device Interface" icon
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Click the "Connect" icon in the new dialogue.

The successful connection to PSC1 is displayed in the following dialogue ("Connect icon”
faded out /"Disconnect icon" faded in).

The transfer status (progress bar) is displayed in the lower information bar.

M1-FB1 (Master) Compiled Sending Co 3%) : Connected | Upload | Stop

After transmission, the PSC1 may have to be restarted ("Green arrow icon").
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13.1 Parameter configuration

The parameters are set using the "TwinCAT 3" program from Beckhoff Automation GmbH &
Co. KG

13.1.1 Create project and search for target system

Before you can work with the devices, you must connect your local computer to the target
device.

Then you can search for devices by IP address or host name.

The local PC and the target devices must be on the same network or connected directly via
an Ethernet cable.

All devices can be searched for and subsequently configured in TWinCAT 3 in this way.

Prerequisites for this step:
e TwinCAT 3 must be in Config mode
e [P address or host name of the device known

Search for the devices as follows:

e Click in the menu on File => New => Project and create a new "TwinCAT XAE
project".

e Click on "SYSTEM" on the left side of the tree view and then on "Choose Target".

w CX9020-0115 - Micresoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT  TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

io-o|B-o-% W | - < | p Attach.. - |Release -| [ TwincaT RT (64) -|
B2 8 @ [ooccm | | | | |
Solution Explorer MR C/9020-0115 & X
far | ©-a | & = Version (Local) |Vefsion (Target) | Settings | C¥ Settings | Data Types | Irterfaces I Fundicn5|
Search Selutien Explorer (Ctrl+) P~
fad Selution 'CX9020-0115' (L project) TwinCAT System Manager
4 g CX9020-0115 v3.1 (Build 4142)
[ b [ svsTEm
MOTION
PLC v3.1 [Build 4020.14)
] saFETY
C++ Copyright BECKHOFF & 1996-2014
4 L‘O http./Aww beckhoff .com
4"’% Devices
ﬁg Mappings
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Click on "Search (Ethernet)".

Choose Target System 29
Bn <Local> {(10101.13.39.1.1) ’ Ok, l

----- [2] Cx-18DAGE (5.24.218.102.1.1)
o B CX-32CCA4  (5.50.204.164.1.1) I Cancel l

’ Search (Ethernet)... l

Search (Fieldbus)..

[[1Set as Default

Connection Timeout (3); b =

Click on "Broadcast Search".

7 Add Route Dialog &
Enter Host Mame / IF: Eefresh Status ] l Broadcast Search
Host Mame Connect.. Address AMES Netld TwinCAT OS5 Version Comment
Route Name (Targef): Route Name (Remaote): IUWWP-LAPZ1516
ArnsMNetld: Target Route Remote Route
Transport Type: ’TCP_IP - P = NEme
@ Static @ Static
Address Info: O Temparary ) Temporary
@ HostMame 0 IP Address
Cannection Timeout {s): 2 =
Add Route Close
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Select the device found and then click on "Add Route".

i Add Route Dialog £
Enter Host Name / IF: Befresh Status l l Broadcast Search
HaostMame Connect.. Address TwinCTAT O3 Version Comment
CH-32CCA4 * 169.254.169... 314020 WinCE (7.
WP-LAFZ1516 169.264.1649... 314020 Windows 7
Foute Mame (Targef): Fioute Mame (Remote): LWWP-LAP21516
AmsNetld: Target Route Femate Route
Transport Type: [TCP_IP © Project © None
@ Static @ Static
Address Info: &) Temparary 0 Temporary
@ Host Name O IP Address
Connection Timeout (5): 5
Add Route Close

Enter the user name in the "User Name" field and the password for the user in the

"Password" field.

L [ T e T B C o e I € B L

Logon Information

R

Enter & user name and password that is valid for the I

remote system.

User name: Administrator

Password: .

Encrypt Password (TwinCAT 3 only)

][ Cancel ]
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13.1.2 Find connected I/O devices

Import EtherCAT XML Device Description (ESI):

The files should always be unpacked completely into the ESI directory of the EtherCAT
Master. The directory can be found in TwinCAT 3.x under
"\TwinCAT\3.x\Config\lo\EtherCAT".

Activate in the upper navigation bar "Config Mode".

w Cx9020-0115 - Microsoft Visual Studio
FILE EDIT WIEW  PROJECT  BUILD DEBUG  TWIMNCA

ol tud|XAa|D-C
iny H| W O] @ Fs || cx-32ccm g
Solution E:{pl::| Restart TwinCAT (Config Mode) i
N o-a &=

Search Solution Explorer (Ctrl+ )

fa] Solution 'CX9020-0115' (1 project)
. CX¥9020-0115

b SYSTEM
MOTION
PLC

% Devices

ﬁ:l Mappings

If necessary, confirm the mode switch.

P

Microsoft Visual Studio 28

:I Restart TwinCAT System in Config Mode

oK | | Abbrechen
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Right-click I/O Devices in the tree view on the left and "Scan" in the context menu.

w CX9020-0115 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT

io-o|B-D-Uk M| - Q-
w8 R 2RE| WL [ocom -|
Solution Explorer

B o-| & =

Search Solution Explorer (Ctrl+)

fa] Selution 'CX9020-0115' (1 project)
4 oJ Cx9020-0115
b @l SYSTEM
MOTION

Add New tem... Ins
Add Existing Item... Shift+Alt+ 4

Export EAP Config File
Scan

Paste Ctrl+V
Paste with Links
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Select the devices you want to use and confirm the selection with "OK".
Only the devices that are actually present are available.

2 new [/O devices found &
[¥|Device 2 (EtherCAT)  [FECT] oK.
[V Device 1 (NOW-DF-Rak)
Select All
Unzelect All

Confirm the query with Yes to search for "Boxes".

i '

Microsoft Visual Studio

Ja [ [ Nein

Confirm the request with "Yes" to activate "Free Run".

i '

1 Microsoft Visual Studio

:I Activate Free Run

Ja [ | Nein
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The PSC1 is displayed in the tree view as Box x (KAS ComX).

Solution Explorer
@& o-a@ &=
Search Solution Explorer (Ctrl+ Q) P

fad Solution 'CX9020-0115' (1 project)
4 o] CX8020-0115
B SYSTEM
MOTION
PLC
[ SAFETY
E C++
4 Vo
4 "L Devices
4 == Device 2 (EtherCAT)
"E Image
"E Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
4 Box1 (KAS ComX)
Diagnosis
5D Bus Response
W Functional Inputs
@ 5D Bus Request
# Modulel (FSOE)
& WeState
& InfoData
b §d Devicel (NOV-DP-RAM)
ﬁ:l Mappings

A v v VvV

A A A A
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13.1.3 EoE

EoE (Ethernet over EtherCAT) tunnels standard Ethernet communication over EtherCAT
without interfering with normal EtherCAT communication. The EOE mechanism allows to
access the PSC1 in an EtherCAT environment via SafePLC2.

Depending on the system settings, the following error message may appear

IQ 1 06122018 12:08:18 094 ms | 'Box 6 (KAS ComX)' (1005) TP": Eck init crnd type 2 failed with result (0001 - Unspecified error: "eoe init'.

This is caused by missing entries for the EOE communication.

Click on the Ethercat Slave in the tree view, then select the 'Ethercat’ tab and click on
'‘Advanced Settings'

Gl o-d| &= EheCAT [DC | Process Dats | Starup | CoE -Oriin | Oriine |

Search Solution Explorer (Ctrl+) P
Tyee: KAS Com
5] Solution 'Eo_2' (L project)
2 ez ProductfRevision: 3130/ 13D
4 @ svsTEm Auto e Addr FFFC
1
Licenze EHCAT Addr: [ 1005 Advanced Seffings
> @ Resl-Tim, :
B Tasks 0

Previous Port: Tem 5(EK1110)- B X10UT

=F= Routes

4 = Device 1 (EtherCAT)

*% Image
#9 Image-Info Hiio //wwn schmersal com
b 2 SyncUnits
b L Inputs
b Outputs
b B InfoData Name Online Type Size  >Addr. In/Out UserlD Linked t =
4 [§ Term1 (EK1200)
b B Term 2 (EL6300) #1 Diagnosis Data 0 ARRAV[D... 160 550 Input 0
b % Temn3 (ELL904) #! Diagnosis Data 1 ARRAV[D.... 160  7L0 Input 0
b B Term 4 (EL2904) #I Diagnosis Data 2 ARRAY[0... 160  §70 nput 0
4 "] Term 5 (EKI110) #I Diagnosis Data 3 ARRAV[D... 160 1030  Input 0
4 @ InfoDsts #1 Diagnosis Data 4 ARRAV[D... 160 1190  Input 0
1 State #1 Diagnosis Data 5 ARRAV[0... 160 1350  Input 0
b S Box6 (KAS ComX) 1 Diagnosis Data 6 ARRAV[D... 160 1510  Input O
b =% Device 2 (EtherCAT Automation Protocal) #! Diagnosis Data 7 ARRAV[D... 160 1670  Input 0
4 ' Device 3 (NOV-DR-RAM) #1 5D Response Ma... UINT 20 18320 Input O
%% Image #1 5D Response Sla.. UINT 20 1850 Input 0
Inputs #1 5D Response Sla. UINT 20 1870 Input 0
. I Outputs 1 5D Response Sla.. UINT 20 189.0 Input 0
7 Mappings #1 5D Response Sla. UINT 20 1910 Input O
#1 5D Response Sla. UINT 20 1930 Input 0
#1 5D Response Sla.. UINT 20 1950 Input 0 &

The settings for EoE then can be found under the entry 'Mailbox’.

If TCP/IP communication is desired, enter the
respective settings for your environment, i.e.

Advanced Settings

(- General EoE .
o Mailbox ’ either DHCP or enter an IP-address.
.. CoE [¥] Virtual Ethemet Port
EoE Virtual MAC Id: 0201051003 ed

:; E:ctrr;t:icmck Swich Port If EOE shall not be used, deactivate the
® 1P Pot 'Virtual Ethernet Port' selection

@© DHCP

@ IP Address 152.168. 10 .219
Subnet Mask: 255255 0 . 0
Default Gateway:  192.168. 10 . 10
DNS Server: P

DNS Name: Box_6__KAS_ComX

[*] Time Stamp Requested
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13.1.4 Examples of non-safe data transmission

In the following example, the switching state of the button "Confirm Button 1" is written to
SafePLC2 in bit 0 and can be read in byte 5 (bit 0) of the configuration tool (TwWinCAT 3).

This information will be sent to superordinate system (for example to S7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

Confirm Button 1

]
@J MKIT T

Functional Output 1

®

MX1:1

This information will be received from superordinate system (for example from $7)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1

Q
MX1-1

M 208 2- 0

CX9020-0115 + X

b=
Search Solution Explerer (Ctrl+d)

a1 Solution 'CX9020-0115' {1 project)
4 gl €x49020-0115
b (@l SYSTEM
MOTION
PLC
43| SAFETY
C++
4 [F 1o
4 %L Devices
4 == Device 2 (EtherCAT)
*B Image
*B Image-Info
2 SyncUnits
Inputs
B Outputs
& InfoData
& Box1 (KAS ComX)
4 Diagnosis

“ F

[

Diagnosis Data 0

# Diagnosis Data 0[0]
#! Diagnosis Data 0[1]
# Diagnosis Data 0[2]
#| Diagnosis Data 0[3]
#1 Diagnosis Data ([4]
< Diagnosis Data 0[5]

Variable | Aags | Cnline

Value:

MNew Value: Force Felease Wihite....

Comment:

In addition, up to 32 non-safe functional inputs are available on the PSC1, via which digital
information can be received from the higher-level standard controller.
In the "SafePLC2" function diagram, these inputs must always be AND-linked to a safe input

and can then be reused as required.
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In the following example, the functional output (ByteO, Bit 0) is written in the higher-level
standard control and AND-linked to a safe input in PSC1 (Confirm Button 1). Both have a
high signal, relay 1 is activated.

Solution Explorer Ll CX9020-0115 &= X
fa | o-g | A = Variable | Fags | Online
Search Solution Explorer (Ctrl+) o~
Value: 1
&1 Solution 'CX9020-0115' (1 project)
a Ha C¥0020-0115 New Value: Force... Release Write...
b @ SYSTEM
MOTION Comment:
PLC
(43 SAFETY
E C++
4« Fvo
4 % Devices
4 == Device 2 (EtherCAT)
*B Image 1

"E Image-Info
2 SyncUnits
Inputs
B Outputs
& InfoData
# Box1 (KAS Comi)

4 Diagnasis

[

Diagnosis Data 0
Set Value Dialog

Diagnosis Data 1

Diagnesis Data 2
Diagnosis Data 3 Dec: 1 (]9
Diagnosis Data 4

Diagnosis Data 5 Hex: 0x00000007

Diagnesis Data &

II 83

v vV Vv Y Y v
TR TR T TR TR TR Y

: 1.4012985e-045
Diagnosis Data 7 Float: =
[ SD Bus Response
4 [ Functional Inputs

- Functional Inputs Bool: 1] ] ’ 1

I+ [ SD Bus Request

¥ Modulel (FSOE) Binary: 01000000 4
[ WeState o ) ) i ) ) )

b @ InfoData Bit Size: 91 ©8 @16 @32 264 O°

b "Rl Devicel (NOV-DP-RAM)

BF Manninac
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This information will be sent to superordinate system (for example to S7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

Confirm Button 1 Functional Output 1

11 * MX1:1 m @

This information will be received from superordinate system (for example from S7)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1

[ o 1
MX1:1 MX.200X 2 1 =y
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In the following example, the functional output (ByteO, Bit 0) is written in the higher-level
standard control and AND-linked to a safe input in PSC1 (Confirm Button 1). "Confirm Button
1" has a low signal, the functional output from the standard control has a high signal, Relay 1
IS not activated.

Selution Explorer Pl CX9020-0115 + X
@ | o-d | RS Variable | Fags | Orline
Search Selution Explorer (Ctrl+d) P~
Value: 0
] Solution 'CX8020-0115' (1 project)
4 “a CX9020-0115 New Value: Farce... Releass Write...
b | SYSTEM
MOTION Comment:
PLC
(2| SAFETY
E C++
4 Fvo
4 L Devices
4 == Device 2 (EtherCAT)
+B Image D
"E Image-Info
b 2 SyncUnits
3 Inputs
b [ Outputs
b [ InfoData
4 @ Boxl (KAS ComX)
4 Diagnosis
boF D?agnosisDataU Set Value Dialog ES
B # Diagnosis Datal
b #| Diagnosis Data 2 1 B
b Diagnosis Data 3 Dec: 0
[ -2 DfagnosHSData4 Hex: Ix00000000
B # Diagnosis Data5
b # Diagnosis Data b Float oa
b 1 Diagnosis Data7
[ 5D Bus Response
4 [ Functional Inputs
- Functional Inputs Boaol: 0 ] ’ 1
I [ SD Bus Request .
e Modulel?FSOEJ Binary: 00 00 00 00 g
b B Westate Bit Size: ®1 ©®8 ©16 @32 O ©7
P [ InfoData
il Device 1 (NOV-DP-RAM) h J

b
&’ Mappings
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This information will be sent to superordinate system (for example to S7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

Confirm Button 1 Functional Output 1

( — i A
@ MXL:D MX1:0 @

This information will be received from superordinate system (for example from S7)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1

0 I
@ MY ZMRE 0 =)
(=
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13.1.5 Create safety project
Right-click "SAFETY" in the tree view on the left and "Add New" item in the context menu.

w CX9020-0115 Safety_PSCI - Microsoft Visual Studic
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT  TWINSAFE

ie-o|BR-b-au | - @ - » Attach. -
i E B2 @) @Y | [oxsaccm - o
Solution Explorer

@ o-a| &=
Search Solution Explorer (Ctrl+ )

f] Solution 'CX9020-0115 Safety_ PSC1' (1 project)
4 ] Cx9020-0115 Safety_PSC1
4 [ sysTEM
[® License
b @ Real-Time
B Tasks
=f= Routes
TcCOM Objects
MOTION

[ed c++ ‘O Add New Item... Ins
- o %] Add Existing fem... Shift+ Alt+A
4 " Devi

4 BEED Hide SAFETY Configuration

*8 Image
"5 Image-Info
- e
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Select "TwinCAT Default Safety Project” and specify the project name. Confirm your entries
with "Add".

Add New Item - CX9020-0115 Safety_ PSC1 l ?
4 Installed Sort by: |Defau|t -| i |i= Search Installed Templates (Ctrl+E) P~
[lveinCA N Sately Brofech ﬁ TwinCAT Default Safety Project TwinCAT Safety Project Type: TwinCAT Safety Project
F Online Creates a new default safety project.
@ TwinCAT Empty Safety Project TwinCAT Safety Project
Click here te go online and find templates.
I MNarne: PSC1-C-10-FB1-ECFS
Location: [ C:\Users\ETschop\Documents\Visual Studio 2013\Projects\CX8020-0115 Safety_PSCI\CX3020-011 |
[ Add [ cancel
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If necessary, please select the "Target System" and the "Programming Language". Confirm
your selection with "Ok".

TwinCAT Safety Project Wizard 1 . -

Target System [Hardware Safety PLC ']
Programming Language [Graphical Editor 'I
Author etschop

Internal Project Name PSC1-C-10-FB1-FSoE

Communication between the Safety Logic and the 1/O level is implemented via an alias level.
In this alias level (sub-node \ alias devices), corresponding "Alias Devices" are created for all
safe inputs and outputs, but also for standard signals. This can also be done automatically
for the safe inputs and outputs using the

I/O configuration.
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Right-click on "Alias Devices" in the tree view on the left and select "Import Alias Device(s)"

in the context menu.

w (CX9020-0115 Safety_ PSCI - Microsoft Visual Studic
FILE EDIT WIEW PROJECT BUILD DEBUG  TWINCAT  TWINSAFE P
| EJICH ‘e~
B EE 2O W -] =% [Untitled1
Solution Explorer
@ o-a|& =

Search Solution Explorer (Ctrl+ )

CRCs: One---- | Oxe---- | Ox----

[Cx-32¢Cs

8] Solution 'CX9020-0115 Safety_ PSCL' (1 project)

4 ] €x9020-0115 Safety PSC1-10-FB1-ECFS
bl SYSTEM

MOTION

@ Untitled] Instance
4 |5 SAFETY
4 |43 PSC1-C-10-FB1-ECFS
4 PSC1-C-10-FB1-ECFS Project
#8 Target System
4 5 TwinSafeGroupl

Twin5a Add

@ PSC1-C-10-FB Scope to This

@ Cos Mew Solution Explorer View
4 o P
4 " Devices Add multiple standard variables
4 == Devicel (Ethe Import Alias-Device(s)
*B Imane

If the automatic import from the I/O configuration is started, a selection dialogue is opened
via which the individual terminals that are to be imported automatically can be selected.

Select from IO tree

4 Device 1 (EtherCAT)
4 Term 1 (EK1200)
4 Term 3 (EL1904)
Module 1 (FSOES)
4 Term 4 (EL2904)
Module 1 (FSOES)
4 Device 3 (EtherCAT)
4 Box 6 (KAS Com¥)
Module 1 (FSOE)

Select All

] [ Select None OK

] [ Cancel
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After closing the dialogue, the Alias Devices are created in the safety project.

Solution Explorer = 0 X
& o-a s =
Search Selution Explorer (Ctrl+ Q) P~

fa] Solution 'CX9020-0115 Safety_ PSCL' (1 project)
P “a C¥9020-0115 Safety PSC1-10-FB1-ECFS
b @l SYSTEM
MOTION
Fi PLC
4 Untitledl
[ ;Fj Untitledl Project
@ Untitledl Instance
4 |0 SAFETY
4 |3 PSC1-C-10-FB1-ECFS
i PSC1-C-10-FB1-ECFS Project
'*.._E Target System
4 ;% Twin5afeGroupl
4 |57 Alias Devices
'E Box 6 (KAS ComX) - Module 1 (FSOE).=ds
i Errorfcknowledgement.sds
ﬂm Term 3 (EL1904) - Modulel (FSOES).sds
@ Term 4 (EL2904) - Module 1 (FSOES).=ds
Twin5afeGroupl.sal
@ P5C1-C-10-FB1-ECFS Instance

The Target System is permanently set to TwWinCAT Safety PLC in the drop-down list and is
linked to the task with which the TwinCAT Safety PLC is to be executed via the "Link" button
next to "Append to Task". Left-click on "Target System" in the tree view and then click on
"Physical Device" in the context menu.

Box 6 (KAS ComX) - Modulel (FSOE).sds Twin5afeGroupl.sal [=ton Bl [ B 223 T S Sl (C{0020-0115 Safety PSC1-10-FB1-ECFS

Target System™

User Administration

Backup/Restore
Target System: ELGS00 v] TwinCAT System Manager Process Imag
Physical Device: not available 4 Connection Info Data

m Show Input/Output Data as byte ar
Software Version: not available {eld configuration)
Serial Number: not available
Project CRC: not available
Map Serial Number: [ Map Project CRC: =
Wersion Number: 1 (L]
Safe Address: 1
Hardware Address: not available IR
. . Oon

Teminal View: off IIIIIIIII
AmsNetld: not available
AmsPort: not available
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Select the master device in the context menu and confirm your entry with "OK".

-

Choose physical terminal for mapping

Search:

Choose local device

Teminal:

= Devices

& Device 1 (EtherCAT)
- Term 1(EK1200)
‘... Term 2 (EL6300)

] Bxtemal device

¢

After closing the dialogue, the Master Device is linked to the task.

e Een [ E 2 BEe e s C}9020-0115 Safety PSC1-10-FB1-ECFS

User Adrinistration

Backup/Restore

Box 6 (KAS ComX) - Module 1 (FSOE).sds TwinSafeGroupl.sal MAIN
MN/A N/A
Target System: ELE300 v] TwinCAT System Manager Process Imag
Physical Device: Temm 2 (EL6S00) Connection Info Data
Device is an exte Show Input/Output Data as byte ar
Software Version: 05 (old configuration)
Serial Number: 613235
Project CRC: <01BF
Map Serial Number: [T Map Project CRC: =
Version Number. 1
Safe Address: 1
Hardware Address: 1 @
. . on
Teminal View: off HHHHHHHHH
AmsNetld: 5.50.204.164.2.1
AmsPort: 1001
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The hardware address of the target system may have to be checked and set if necessary. If
the address is known to you, enter it in the "Safe Address" tab. If the address is unknown, it
can be read out. Activate the Config Mode: "TWINCAT => Restart TwWinCAT (Config Mode)".

M C¥9020-0115 Safety_ PSC1 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG | TWINCAT | TWINSAFE PLC TOOLS SCOPE  WINDOA
o B | ok Cﬁﬁ | & | - . CRCs: 0x01F % Activate Configuration
: E' n | ) ._| CX-3ICCAL ﬂ Restart TwinCAT System |
E7  Restart TwinCAT (Config Mode) H

Reload Devices

@ o-8 &=
Search Solution Explorer (Ctri+ Q)

fa] Solution 'CX0020-0115 Safety_PSCI' (1 project) | o)
4 o7 Cx9020-0115 Safety PSC1-10-FB1-ECFS

Scan

Toggle Free Run State

Show Online Data

b ﬂ SYSTEM G Show Sub Items
MOTION d&  Security Management...
p PLC s : :
= ) gz  Access Bus Coupler/IP Link Register...
4 [F Untitledt == S |
b I-I_;J Untitled1 Project Update Firmware/EEPROM r
@ Untitled] Instance Show Realtime Ethernet Compatible Devices...
4 [8 SAFETY File Handling v
4 |3 PSC1-C-10-FB1-ECFS Selected It ,
4 [ PSC1-C-10-FB1-ECFS Project SecEe e
EtherCAT Devices ]

#8 Target System
4 -Z TwinSafeGroupl About TwinCAT
4 |57 Alias Devices

Confirm your selection with "OK".

' ™

Microsoft Visual Studio P

:I Restart TwinCAT System in Config Mode

oK ] [ Abbrechen
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Confirm the readout of the I/O peripherals with "Yes".

Microsoft Visual Studio |
I:: :I Load /O Devices
la l ’ Mein

Confirm activation of the "Free Run" mode.

Microsoft Visual Studio |
I:: :I Activate Free Run
la l ’ Mein

Read out the hardware address by clicking on the icon shown below.

[ e e [N B ez i CX0020-0115 Safety PSCL-10-FB1-ECFS 6 (KAS ComX) - Module 1 (FSOE).sds TwinSafeGroupl.sal MAIN
Target System™
e v
User Adrinistration
Backup/Restore
Target System: ELGS00 ,] TwinCAT System Manager Process Imag
Physical Device: Tem 2 (ELES00) Connection Info Data
Device is an extemal device DShowIanﬁfOutpLﬂDataasbytearr
Software Version: 05 (old corfiguration)
Serial Number: 613235
Project CRC: OD1BF
Map Serial Number:  [] Map Project CRC: =
Version Number: 1
Safe Address: 1
Hardware Address: 1 m
. On ﬁzﬁﬁﬁﬁﬁ'ﬁ]‘iﬁ
Teminal View: off HHHHHH!HH
AmsNetld: 5.50.204.164.2.1
AmsPort: 1001

Installation manual PSC1 Field buses V2.6

Page 119 of 171




Installation manual

SCHMERSAL

THE DNA OF SAFETY

Enter the hardware address read out into the "Safe Address" tab.

PSC1-C-10-FB1-ECF5*

User Administration

Backup/Restore

H X

N/A

Module 1 (FS

Target System:
Physical Device:

Software Version:
Serial Number:
Project CRC:

Map Serial Number:
Version Number:
Safe Address:
Hardware Address:

Teminal View:

AmsNetld:
AmsPort:

[EL6300 -
Tem 2 (ELB300)
05

613235

01BF

= Map Project CRC: E
1
11

n
LI
550.204.164.2.1

1001

Groupl sal MAIN

TwinCAT System Manager Process Imag

Connection Info Data

m Show Input/Output Data as byte am
(old configuration)
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The safe FSoE address of the PSC control must correspond to the address preset in
SafePLC2 (in the example the address 123). The automatic readout of the DIP switch
addressing switch is not supported for PSC1 and is signalled by the system by the message
shown below.

€31 19.12.201713:39:00 962 ms | 'Box 6 (KAS ComX)' (1001): Cok (InitUp’ 0xf980:01) - SDO
Abort ('Object does not exist in the object dictionary.’, 0:06020000].

Left-click on "Box xx (KAS ComX) - Module x" in the tree view and set the FSoE address
manually in the context menu.

P5C1-C-10-FB1-ECF5* C¥0020-0115 Safety PSCL-10-FB1-ECFS Box 6 (KAS ComnX] - Medule 1 (FSOE).sds® + X I

Linking | Connection | Safety Parameters | Process Image |
FSoE Address: 123 Linking Mode:
Physical Device:  TlID"Device 3 (EtherCAT)"Box 6 (KAS ComX)"Module 1 (FSOE)
Dip Switch: na.
Full Name (input):  TID"Device 1 (EtherCAT)"Term 1 (EK1200)"Term 2 (EL6900)"C:
Full Name {output): TIID"Device 1 (EtherCAT)"Term 1 (EK1200)"Term 2 (EL6900)"C:

Properties

Fieldbus EtherCAT

4 Network
Type # | EtherCAT
Network Prototype 4 | Both
Protocol 0 EtherCAT / FSoE
4 Safe
Logic Data Input # | 96 bits
Logic Data Qutput  # | 96 bits
Process Data Outp... [ | 96 bits - used Logic Data output bits
Size of YO Data Se... O | 96 bits
Bus Slave Address... # 123
Scalefactor Position O | not used
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Left-click on "TwinSafeGroupX.sal" in the tree view to create a safety-related program. Insert
logical links and assign the required variable names.

twinsatecrouzt.sa = |

= | MNetworkl

a safeDecouple ™ ‘\1
FBDecouplel

PSC1_F_Bus_Bit_0_Input E' Declnl ———————— DecOutl || Beckhoff_Safety_Output_1
Beckhoff_Safety_Input_1 El Decln2 —————————————— DecOut2 || PSC1_F_Bus_Bit_0_Output

9] Decln3 ———————— DecOut3 [D]

f3] Decinid ————————— DecOutd [D]

9] Decln§ —————— DecOut5 [D]

}9] Declng ———————————— DecOuté [D]

3] Decln? ———— DecOui7 [D]

}2] Declng ————————————— DecOut8 [D]

The variables created are displayed in the lower navigation window under "Variables =>
Variable Mapping".

|
Variable Mapping v Ix

Variables | Group Ports | Replacement Values | Max Start Deviation

Assigned Variable Direction  Alias Port Port Mame Instance Mame Function Name
PSC1_F_Bus_Bit 0 Input input E] DecInl FBDecouplel  safeDecouple

Beckhoff_Safety_Output_1 . output E] . DecOutl . FBDecouplel . safeDecouple .
Beckhoff_Safety_Input_1 . input E] . Decln2 . FBDecouplel . safeDecouple .
P5SC1_F_Bus_Bit 0_Output . output E] . DecOut2 . FBDecouplel . safeDecouple .

Safety Project Online View [LEUELIAFENTIE Error List Qutput
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Click on "Alias Port" in the "Variable Mapping" window to link the desired variable with
previously imported I/Os.

Variable Mapping v x
Variables | Group Ports | Replacement Values | Max Start Deviation |
Assigned Variable Direction Alias Port Port Mame Instance Name Function Name
PSC1_F_Bus_Bit_0_Input input E“ Box 6 (KAS Comx) - Module 1 (FSOE).Data Byte 0.0 (TwinSafeGroupl) | Declnl FBDecouplel safeDecouple
Beckhoff_Safety_Output_1 output E“ Term 4 (EL2904) - Module 1 (FSOES).OutputChannell (TwinSafeGrou.. | DecOutl FBDecouplel safeDecouple
Beckhoff_Safety_Input_1 input E“ Term 3 (EL1904) - Module 1 (FSOES).InputChannell (TwinSafeGroupl) | Decln2 FBDecouplel safeDecouple
PSC1_F Bus Bit 0_Qutput output E] DecOut2 FEDecouplel safeDecouple
Map to @
4 PSC1-C-10-FB1-ECFS + | Safe /Os
4 6| TwinSafeGroupl Local group
4 Alias Devices B = Other groups
4 Box 6 (KAS ComX) - Medule 1 (FSO
ox 6 { om¥) - Module 1 (FSOE) Standard I/Os
4 Channel 1

% Data Byte 0.0 Local group

% DataByt=01 [C] Other groups

% Data Byte 0.2 Usage

% DataByte 0.3 Unused only

# Data Byte 04 - Used and unused

% Data Byte 0.5 ——

% Data Byte 0.6 Direction

% Data Byte 0.7 In

% Data Byte 1.0 Out

@ Data Byte 1.1

% Data Byt= 1.2

% DataByte 1.3

% Data Byte 1.4

% DataByte 15

% DataByte 1.6

% Data Byte 1.7 g

Safety Project Online View [KEUEICINETTIUIY Error List Output

In the group configuration, mapping must still be performed for Error Acknowledge (e.g. for
reintegration after a communication interruption). This signal is linked via the "ERR Ack" link
in the navigation window under "Variable Mapping => Group Ports".

Command :
Map to @

Com Startup  output

FE Deactive  output

FB Run output

Variable Mapping 4 PSC1-C-10-FE1-ECFS Safe /Os -
Variables | Group Ports | Replacement Values | M| 4 6| TwinSafeGroupl Local group
o . 4 Alias Devices [7] other groups
Group Port Direction  Alias Port 4 ErorAcknowledgement
o E] 4 Channel 1 Standard [/Os
frac input & Local group
Run/Stop input E] [C] Other Epzaes
u
Meodule Fault | input E] ";al.lg:used oty
Com Err output E] ) Used and unused
FB Err output E] Dir;zction
n
Qut Err output E] Out
Other Err output E]

In Run output

Safety Project Online View |REUEIIEQNETTIT-R Error List Output
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For simplicity, this signal is linked to a global variable in the following example. Right-click on
"PLC" in the tree view on the left and click on "Add New Item" in the context menu.

m C¥9020-0115 Safety_ PSCL - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT  TWIMSAFE PLC

| | | ® _% [ CRCs: 001BF |0 |0 =5 @ = © |

TOOLS SCOPE W

- m-e

ndl - |l W 00| w5 | | cx-32cch4 -]

Solution Explorer
@ o-a| &=
Search Solution Explorer (Ctrl+ )
fa] Solution 'CX9020-0115 Safety_ PSC1' (1 project)

4 o] Cx8020-0115 Safety PSC1-10-FB1-ECFS
bl SYSTEM

=) PLC
4 |E saFETY ‘O Add Mew Item...

4 |#3 PSC1-C-10-FE1-ECFS 0 Add Existing Item...
4 P5SC1-C-10-FB1-ECFS Project

Paste
#8 Target System -
4 3 TwinSafeGroupl Paste with Links
4 |57 Alias Devices O HidePLC Configuration

Conr

P - Index
- 4 3000:0

28000:01
2000:02
2000:03
200004

Ins

Shift+Al+A

Ctrl+V

iy Box 6 (KAS Comi) - Module 1 (FSUETES

Bl Crrnrftrlrmmdadacmnant cde

B i

Select "Standard PLC Project” in the following dialogue and confirm your selection with

IIAddII
Add New Item - CX9020-0115 Safety PSC1-10-FB1-ECFS ‘ ? =

4 Installed Sort by: it = Search Installed Templates (Ctrl+E) P~

Plc Templat: .
e Standard PLC Project Plc Ternplates Type: Plc Templates
b Online Creates a new TwinCAT PLC project
E!I Empty PLC Project Plc Templates centaining a task and a program.
Click here to go online and find templates.
Marme: MonSafeProject
Location: |C:\Users\l:—l'schop\Documents\Vi;uaI Studio 2013\Projects\Cx8020-0115 Safety_ PSC1VCK9020-011 -|
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Right-click on "GVLs" in the tree view on the left, then click on "Add" in the context menu and

then on "Global Variable List...".

w (C¥9020-0115 Safety_ PSC1 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

| | é |

CRCs: D:O1BF | Ox— [Ox—— =5 @ =

[B-a-20ddd

| G 2 | [cx-32cchs

H E 2 <

g |NUHSEfEPIDJECt

-] 3 |

Solution Explorer
@ o-a &=
Search Solution Explorer (Ctrl+)
Fa] Solution 'CX9020-0115 Safety_PSC1' (1 project)
4 ol ©X9020-0115 Safety PSC1-10-FBL-ECFS

b @l SYSTEM
MOTION

MNonSafeProject Project
b [ External Types
I .31 References

[J DUTs

Add

Export to ZIP
Import from ZIP
Import PLCopenXML...

b [ POUs
[ VISUs

b Gh PlcTask (P

[&] NenSafeProje
4 [ saFeTy M
4 [ psc1-c-10-FBI-E X
4[] PSC1-C-10-FE (9]
#8 Target Sys x

4 4T TwinSafeG
4 [i7 MiasD| ™
Ii] Boxl & Properties

Cut

Copy
Delete

Rename

Ctrl+X
Ctrl+C
Del

Alt+Enter

m ErrorAcKngwIedgement.sds
m Term 3 (EL1904) - Module 1 (FSOES).sds
Term 4 (EL2904) - Module 1 (FSOES).sds
TwinSafeGroupl.sal
[ PSC1-C-10-FB1-ECFS Instance

[l Co+

Vo

4 %L Devices

4 == Devicel (EtherCAT)

ARl Term 4 (EL2904) - Module 1 (FSOES).sds™

'R i LDFXPBERESEBE

v

Connection | Safety Paramete

£- Index Name
- 4 8000:0 FSOE Settings

8000:01 Standard outputs activ
8000:02 Current measuremen
8000:03 Testing of outpuls ach
8000:04 Error acknowledge ac

POU...

POU for implicit checks...

DUT...

Global Variable List...

Referenced Task...

Visualization...

Visualization Manager... I

Recipe Manager...

Image Poal...

Interface...

Parameter List...

Text List...

Class Diagram...

Existing Item... Shift+Alt+ A

Mew Folder —

Existing Folder Content...

Select "Open" in the following dialogue.

Add Global Variable List

=

@ Creste anew global variable list

MName:
GEVL

[ Open

J l Cancel

]
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Enter the following instruction in the GVL: "bReset AT %Q*: BOOL;

CU/ N I Term 4 (EL2904) - Module 1 (FSOES).sds*

VAR GLOBAL
bRezet AT %(Q*: BOOL;
END VAR

Lo I T

Compile your project: "Build => Build Solution".

w Cx9020-0115 Safety_ PSC1 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT | BUILD | DEBUG TWINCAT  TWINSAFE PLC

TOOLS SCOPE Wl

: | | 6o | ¥ Build Solution Ctrl+Shift+B [ |
crngl - N | e Rebuild Solution
Clean Solution —
afet
. |:,| Build CX9020-0115 Safety PSC1-10-FB1-ECFS —
@ o-@| &= . -
Rebuild CX9020-0115 Safety PSC1-10-FE1-ECFS LN
Search Solution Explorer (Ctrl+ ) :
Clean Selection
fa] Solution 'CX9020-0115 Safety_ Batch Build...
4 Iila C#9020-0115 Safety PSC1-1 ] )
b ﬂ SYSTEM Configuration Manager...
= MOTION I
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Click on "NonSafeProject Instance => PlcTask Outputs” on the left side of the tree view

=> GVL.bReset".

Solution Explorer
@ o-a &=
Search Solution Explorer (Ctrl+a)

fal Solution 'CX9020-0115 Safety_ PSCL' (1 project)
4 Iila CX9020-0115 Safety PSC1-10-FB1-ECFS
b4 SYSTEM
MOTION
4 PLC
F] MNonSafeProject
P [ External Types
I [+g] References
3 DUTs
4 [ GVLs
5B GvL
b 3 POUs
3 VISUs
2_'3 MonSafeProject.tme
4 75 PlcTask (PlcTask)
=L MAIN
4 El MonSafeProject Instance
4 [l PlcTask Qutputs
- GVL.bReset

Select "Linked to" in the following dialogue.

CX9020-0115 Safety PSC1-10-FB1-ECFS + X el

Term 4 (EL2904) - Module 1 (FSOES).sds

| Variable [Fiags | Onine
Name: GV0LbReset
Type: BOOL
Group: PlcTask Outputs Size- 10
Address: 512508 (x7DTFC) User ID: 0
Commert: -
ADS Info: Port: 350, 1Grp: (1010020, 10ffs: (x8107D1FC, Len: 1
Symbal Info: Port: 851, GVLbResst’
Full Name: TIPC"MonSafeProject "MonSafeProject Instance™PlcTask Outputs"GVL bR
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Add a shortcut to the "ERR Ack" signal link.

B ' Attach Variable GVL.bReset (Output)

Search:

: Devices

2-7% Device 1 (EtherCAT)

=% Tarm 2 (ELBE00
- Standard In Yar1

=% Term 4 (EL2304)
- Output Channel 1
Output Channel 2
B Dutput Channel 3
- Cutput Channel 4

Q% 78.0, BIT[0.1]

(X 93.0, BIT [0.1]
QX 931, BIT[01]
QX932 BIT[01]
0933, BIT[01]

Show Variakles

@ Unused

2 Used and unused

[[] Exclude disabled
Exclude other Devices
Exclude same Image
|9 Show Tooltips

[[1Sont by Address

Show Yariable Types
[CIhdatching Type
[¥Ihatching Size
140 Types
Avray Mode
Offsets
[ Cantinuous
[7] Show Dialog
“ariahle Mame / Comment

i/ Hand cwer
/ Take over

Cancel ] ’ oK
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Now the safety-related program can be compiled. Click on "PSC1-C-10-FB1-ECFS Project
(your project name)" in the tree view on the left and on the "Verify Safety Project” icon in the
upper navigation bar.

Da CX9020-0115 Safety_ PSC1 - Microsoft Visual Studio
FILE EDIT VIEW  PROJECT BUILD DEBUG  TWINCAT  TWIN:

| Pl e | 0 - CRCs O 0k | OxC12C

LR Werify Safety Project (Project Level) [X-32CCA4 '| = IE

If your safety-related project has been compiled without errors, the project can be transferred
to the EtherCAT-FSoE-capable master controller. To do this, click on "Download Safety
Project” in the upper navigation bar.

Da Cx0020-0115 Safety_ PSC1 - Microsoft Visual Studic
FILE EDIT VIEW  PROJECT BUILD DEBUG

R A W | éra” | _ - ] crCs: 0x----

sl - | | E| Download Safety Project X-32CCAd

Please enter the stored user name, the serial number of the target system and the password
and then click "Next".

Download Project Data (Term 2 (EL6S00)) @

Steps Login

Logi
ogin Username:

Sernal Mumber:

Passwaord:

Cancel
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The serial number of the target system can be read out on the left in the tree view under
"PSC1-C-10-FB1-ECFS (your project name) => Target System".

TwinSafeGroupl.sal Term 4 (EL2904) - Module 1 (FSOES).sds

Target System™

User Administration

Term 3 (EL1904) - Module 1 (FSOES).sds

psar-cao-ret-ecrs = x [T

Backup/Restore
Target System [ELGSDD v] TwinCAT System Manager Process
Physical Device Term 2 (ELG900) Connection Info Data
Device is an extemal devies DShow\anrthutputDataasbyt
Software Version: 05 {old corfiguration)
I Serial Number: 613235 I
Project CRC: =01BF
Map Serial Numbar: [ Map Project CRC: (]
Version Number: 1
Safe Address: 1l
Hardware Address: 11
L8]
Teminal View: Ofnr HHHHHH!HH
AmsMNetld: 5.50.204.164.2.1
AmsPort: 1001
After the "Download"” click on "Next".
Download Project Data (Term 2 (EL6900)) | (=]
Steps Download

Download

Groups

Functionblocks

Configuration Datasets

Qutput Mappings

TwinSAFE Connections

Download Result

(L ¢

Mext

| | Cancel |
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After "Final Verification" click on "Next".

Download Project Data (Term 2 (EL6S00))

Final Verification

Steps
Configured Online
Datasets CRC
Output Mappings OxCDEB
Final Verification Groups 0xC611

TwinSAFE Connections | OxCFO3

Functionblocks OxB298

Calculated
CRC

OxCDEB
OxCE11
xCFO3

0xB298

Verification

Result

(LIS

I have manually verified the data shown here and I am aware,
that the correct functionality must be tested manually!

Mext ] [ Cancel ]
Click on "Finish" to end the "Activation".
Download Project Data (Term 2 (EL6S00)) I @
Steps Activation
Username: q
Serial Mumber: 613235
Activation

Password: T

Finsh | | Cancel |
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By confirming the CRC with the Finish button, the safety application is activated and
executed. During the start-up of the safety application, the CRC is distributed to the safe
communication devices configured within the CRC distribution. If the TwinCAT system is
restarted, the safety application is now started without reactivation. After activation, the
TwinSAFE CRC toolbar displays the identical online and offline CRC.

FLE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC  TOOLS
LW us P e | 0 i CRCs 0xC12C | 0xC12C | 0xC12C L@ - O | -7
gl 1N | | T || cx-32ccme ~| = | NonSafeProject -|

Now only the hardware must be acknowledged via the previously defined "bReset- Variable"
(NonSafeProject Project[your project name] => PlcTask Outputs => GVL.bReset.

Solution Explorer * I x| TwinSafeGroupl.sal Term 4 (EL2904) - Module 1 (FSOES).sds PSC1-C-10-FB1|
A | -a | L= Variable | Aags | Online
Search Selution Explorer (Ctrl+ i) o~
Value: (00 (0)
Fa] Selution 'CX9020-0115 Safety_ PSCL' (L project) = )
4 ] C¥8020-0115 Safety PSC1-10-FE1-ECFS New Value: Release Viite...
b (@l SYSTEM )
MOTION Comment

LC
| NonSafeProject
] MonSafeProject Praoject
a @ MNenSafeProject Instance
4 [l PlcTask Outputs
- GVL.bReset
4 |4 SAFETY
4 |3 PSC1-C-10-FB1-ECFS
4 |3 PSC1-C-10-FB1-ECFS Project
'g Target System
4 [Z TwinSafeGroupl

o
4

4 |47 Alias Devices
m Box 6 (KAS ComX) - Module 1 (FSOE).sds
WE Errorfcknowledgement.sds

Click on Force and set the value in the following dialogue to "1" and then to "0".

TwinSafeGroupl.sal Term 4 (EL2904) - Module 1 (FSOES).sds PSC1-C-10-FB1-ECFS™ CX9020-0115 Safety PSC1-10-FB1-ECFS -

Variable I Flags | Online

Value: 00 (T)

New Value [ Force. . ] [ Release White...

Comment:

| Set Value Dialog =
Dec 1
Enum: [ ']
Binany: o 1
Bit Size: @1 @8 © 18 ©3 ©bd ©O7
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If you want to observe your variables, click on the "Show Online Data of Safety Project" icon
in the upper navigation bar.

Dd CX9020-0115 Safety_ PSCI - Microsoft Visual Studio
FILE EDIT VIEW  PROJECT BUILD DEBUG  TWINCA

sv uh | 6o | 0 i I CRCs oxc12C | 0xC12(C

Il _a -
n Show Online Data of Safety Project

In the following example, the switching state of the button "Confirm Button 1" is written to
SafePLC2 in bit 0 (F-Bus Output 1) and can be read in byte 0 (bit O,
PSC1_F_Bus_Bit_0_Input) of the configuration tool (TC3).

This non safe information will be sent to superordinate system (for example to 57)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

Confirm Button 1 | Functional Qutput 1
< a
'@ﬁ w1 MI18E 1 gre] @

This non safe information will be received from superordinate system (for example from 57)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Relay 1

Functional Input 1

0 0 1
S eama @ b T o

This safe information will be sent to superordinate system (for example to 57)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

[ F-Bus Outputl

[\
hoCEE 1 [ @

& safeDecouple
L FBDecouplel

PSC1_F_Bus_Bit_0_Input i] Decinl

Beckhoff_Safety Input_1 0] DecIn2
§59] Decin3
f0) Decind
#5] Decln5
$0] Deciné
#0] DecIn7
#0] Declng

State: 0x01
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In addition, up to 96 safe functional inputs are available on the PSC1, via which digital
information can be received by the higher-level safety controller.

In the following example, the functional output (PSC1_F_Bus_Bit_0_Output byte 0. bit 0) is
written in the safety controller and read in the PSCL1 in bit O (F bus input 1).

g safeDecouple 1
L FBDecouplel

PSC1_F_Bus Bit_0_Input EI Declnl ———————— DecOutl [D] Beckhoff_Safety Output 1
Beckhoff_Safety Input_1 Decln2 = DecOut2 [[¥] PSC1_F_Bus Bit 0_Cutput
}o] Decdn3 —————————— DecOut3 O]
¥0] Decln4 ————————— DecOutd D]

}] Decdn5 ———————————— DecOuts O]
$0] Declnf —————————— DecOuth [0
¥ Decin7 ———————— DecOut7 D]

}0) Decln8 ———————————— DecOutd
State: Ox01

This safe information will be received from superordinate system (for example from 57)
The Data is decoded in Bit 0 of Byte 0 (safety data block)

F-Busz Input 1 Relay 2

Installation manual PSC1 Field buses V2.6 Page 134 of 171



Installation manual SCHMERSAL

THE DNA OF SAFETY

14 Commissioning and configuration Modbus TCP/IP in SafePLC2
Modbus TCP/IP is available for all PSC1 base devices (starting from COM-Firmware-

Release 1.15.1) with the "-FB1-MT" option. It allows to exchange data bidirectionally via
Modbus TCP/IP with a superordinated control.

In the properties of the PSC1 base device:

e Local Network - the property Fieldbus must be activated,...

Properties
= PSC1-C-10-FB1 (Master)

4 Device -

Logical Device Ad... [ 0

Cycle Time 0 8ms

PP Safety Qutput 0 [
4 Local Network

Fieldbus *
4 Global Network

SMMC Serial Qo s
4 Miscellaneous

Comment a
“ Program Info

CRC Device Config.. @ 0

D Narmmnndae m n

...and in the fieldbus properties
e Type — Modbus/TCP

must be selected.

Properties X
[ Feldbus TCPAP Modbus

4 Network ~

[ Type # | TCP/IP Modbus
MNetwork Prototype [0 | Non-Safe EI
Protocol O TCP/IP Modbus
Enable DHCP oo
IP # 102168112
Gateway 0O 0000
Subnetmask # 2552552550

4 Non-Safe

Functional Inputs...

Logic Data Cutput 56 bits
64 bits

[

Logic Data Input 0 |32 bits
O
]

Pracess Data Cutp...
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Here the following TCP/IP parameters can be set

o DHCP If the option is selected the PSC1 receives its IP -address from a
DHCP server in the respective network. If the option is not
selected the IP Address is set to the value given in the row ,IP*

e |IP TCP/IP-Address of the PSC1

e Gateway IP-Address of the router. If communication in other subnets is not
needed, the parameter can be left unset.

e Subnet mask Here the subnet mask can be selected based on a list of
preconfigured settings

This configuration is then transferred via

Device Interface -> Connect -> Send Network Configuration

L=l Connection Window
2 B ) BB R n “ 5
& » - [ A L4 8 4 .
Connect Disconnect Start  Stop  Verify Send Lock Generate Send PRF Send SMF |Send Metwork | Connection Diagnostics Scope | Bleck  Connection P Close
CRC Configuration Configuration Report  Table Matrix |Canigurat\on‘ diagnosis  Settings  Administrator
PSC1-C-10-5DM1-FB2 (Master) Tools Connection

to the device.
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14.1 Memory Layout

Slave 30

Byte | Content Holding Input Coil Access | Supported Function Codes
Register | Register
0 Functional Inputs 1 - 1..8 r/w Read Coils (0x01),
0..7 Read Holding Registers (0x02),
1 Functional Inputs 9...16 r/w Write Single Coil (0x05),
8..15 Write Single Register (0x06),
2 Functional Inputs 2 - 17..24 | r/w Write Multiple Coils (OxOF),
16...23 Write Multiple Registers (0x10)
3 Functional Inputs 25..32 | r/w
24..31
4 Device Diagnosis¥ | 3 1 r Read Holding Registers,
Device Diagnosis r Read Input Registers
Device Diagnosis 4..66 2..64 r
131 Device Diagnosis r
132 SD Bus Request 67 r/w Read Holding Registers,
Master Write Single Register,
134 SD Bus Request 68 r/w Write Multiple Registers
Slave 0
SD Bus Request 69...97 r/w
Slave n
195 SD Bus Request 98 r/w
Slave 30
196 SD Bus Response 99 r Read Holding Registers
Master
198 SD Bus Response 100 r
Slave O
SD Bus Response 101...129 r
Slave n
259 SD Bus Response 130 r

(Msee chapter 9 for further details

Note:

Due to the Modbus limitation of 260 Bytes per PDU a maximum of 125 registers can be read
or written per single request.
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14.2 Examples with QModMaster

14.2.1 Reading functional outputs

Lagech 1. Funktionaler Ausg._.
sla in- =
pr 5 >
[P

Funktionaler Ausg._.

tui
tarooml >
w

& OModMaster - x
File Dptions Commands View Help
FE OB C LB AHE TEED O
Modbus Mo [FGRE] Siave Ader [1_[E] Scanate re) |
Function Code [Read Input Registers (9x04) | Start Address [0 £] [pec ~ ‘
NUMFCOHS 28 | DataFormat Hex ~ ‘
——{-ln4m0 : 0 0 o o o 0o 0 0
0 B 0
0 x
© TCP:192.160.001.12:502 Base Addr:D Packets 1 1 Errors 10

Read back functional outputs from the PSC1 using ‘Read Input Registers (0x04)’

[T ogch 1. Funktionaler Ausg_
R
e, am]
S
] @ L Funktionaler Ausg_
[Te-rra|
v B
e A

(]
- OModMaster — x
File Options Commands View Help
FE OB C D DAEH EQ 200

Modbus Mede | TP © Slave Addr [1_ 12 Scan Rate (ms) [1000 1% |

\I\Funmon Code |Read Holding Registers (0x03) ~ | Start Address |2 3| |Dec * |
Nt P (3] owta ot i~ |

o [

1400

o
2

:192.168.001.12:502 Base Addr: 0 Packets : 9 Errors : 0

Read back functional outputs from the PSC1 using ‘Read Holding Registers (0x03)
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14.2.2 Writing functional inputs

_— — a1 Funkcionaler Ausg
E Laal T L 3‘ ol s
b
[ ey L0

Funkrionaler Ausg._.
.

]
5w O
]

& OModMaster _ %
File Options Commands View Help
FEIOBC LDAH TER 00
Modbusvode. [FGRIIE] sove A [|_ ] Scan Rate ) |
Function Code [Write Multiple Cols (0x0f) ___~ | Start Address [0 [2] [pec ~ |
Nmber of Cote Data Format [fex_ 7 |
03 04 03 o7 08 09
0 0
0 0
0 0
X x
@ TCP:192.168.001.12:502 Base Addr: 0 Packets : 13 Errors : 4

Set functional inputs of the PSC1 using Write Multiple Coils (OxOF)’

T Telaks 1 Lagech T Funktionaler Ausg._
. 1
| g T e ]

8
s O
S

Funktiongler Ausg_

&* QModMaster _
File Options Commands View Help

F E IO C LB A D W ER

Modbus Mode [TRIE] Save A Scanate () |
Function Code | Write Multiple Registers (0x10) ~ | Start Address |0 3] Dec ~ ‘
R — ot Forrer [ ‘

o 0 02 03 04 05 06 07 08 09

—ree0180 % % % % % % % %

@ TCP:192.168.001.12:302 Base Addr: 0 Packets : 18 Errors: 4

Set functional inputs of the PSC1 using ‘Write Multiple Registers (0x10)’
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15 Commissioning and configuration PROIFBUS in SafePLC2 and
TIA Portal (from Step 7 V10)

PROFBUS is available for all PSC1 base devices with the "-FB2" option.

The "-FB2" option is always permanently integrated in the base device and represents the

gateway from the CAN-based backplane bus of the PSC1 series to PROFIBUS.

It enables the user to exchange data bidirectionally via PROFIBUS with a higher-level
controller.

In the properties of the PSC1 base device, the:
e Local Network - the property fieldbus is activated,
and in the fieldbus properties (Fieldbus PROFIBUS) under:
e Type - PROFIBUS
and under
e Network Patterns (network prototype) - non-safe
for non-safe data transmission

must be selected.

Properties
75 PSC1-C-10-SDM1-FB1 (Master)

4 Device -
Firmware O 4107
Logical Device Ad... O 0
Cycle Time LI 8ms
PP Safety Output 0O [
4 lLocal Network
Fieldbus *

Figure 21: Properties PSC1 basic device - PROFIBUS
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Properties
Feldbus ProfiBus

Type O | ProfiBus
Metwork Prototype [ | Non-Safe
Protocal O ProfiBus
4 MNon-5afe
Functional Inputs... [
Logic Data Input O |32 bits
Logic Data Output [ | 56 bits
Process Data Qutp.. O | 64 bits
4 MName
Mame [ Feldbus ProfiBus

Figure 22: Properties fieldbus (Fieldbus PROFIBUS) - non-safe

Parametrisation for safe data transmission (PROFlsafe)

Properties
Feldbus ProfiBus

Type [ | ProfiBus
Metwork Prototype  # | Safe

Protocol 0 (ProfiBus) ProfiSafe
4 Safe
Lagic Data Input 0 | 40 bits
Logic Data Output [ | 40 bits
Process Data Qutp... [d | 96 bits - used Logic Data output bits
Size of /O Data Se... I3 | 96 bits
Bus Slave Address... 0 10 -
Scalefactor Position [ | not used
4 Mame
Mame O Feldbus ProfiBus

Figure 23: Properties fieldbus (Fieldbus PROFIBUS) - safe
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Parametrisation for non-safe and safe data transmission (PROFIsafe)

Properties
Feldbus ProfiBus

Type O |ProfiBus
Metwork Prototype 4 | Both
Protocal O ProfiBus / ProfiSafe
4 Safe
Logic Data Input O | 40 bits
Logic Data Qutput [0 | 40 bits
Process Data Outp... 0 | 96 bits - used Logic Data output bits
Size of /O Data Se... O |96 bits
Bus Slave Address.. O 10 -
Scalefactor Position [ | not used
4 Mon-5afe

Functicnal Inputs... [

Logic Data Input Cd |32 bits
Logic Data Qutput [ | 56 bits
Process Data Qutp.. O |64 bits

4 Mame
Mame [ Feldbus ProfiBus

Figure 24: Properties fieldbus (Fieldbus PROFIBUS) - both

Note:
The bus slave address is only relevant for safety related communication. For setting the
Profibus address see also chapter 5.4
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The functional inputs and outputs must be inserted in the "Functional scheme" and logically
connected.

This non safe information will be sent to superordinate system (for example to S7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

~ Cenfirm Butten 1 I Functional Cutput 1

{ o
& = e O

This non safe information will be received from superordinate system (for example from S7)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1 ik

o o
—
W13 0 @ N mam o el

This safe information will be sent to superordinate system (for example to 57)
The Data is decoded in Bit 0 of Byte O (in according of profil 0)

F-Bus Output 1

L oy
M 1930

This safe information will be received from superordinate system (for example from 57)
The Data is decoded in Bit 0 of Byte 0 (safety data block)

F-Bus Input L Relay 2

The project and the network configuration must be transferred:
"Click the "Device Interface" icon
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Click the "Connect" icon in the new dialogue.

The successful connection to PSC1 is displayed in the following dialogue ("Connect icon”
faded out /"Disconnect icon" faded in).

The transfer status (progress bar) is displayed in the lower information bar.

M1-FB1 (Master) Compiled Sending Co 3%) : Connected | Upload | Stop

After transmission, the PSC1 may have to be restarted ("Green arrow icon").
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15.1 Parameter configuration
The parameters are set using the "TIA Portal" program from Siemens AG.
Installing the XML file

Click on "Tools" => "Manage device description files (GSD)".

T4 Siemens

Project Edit View Insert Online Options Tools Window Help

[3F % | save project i M o= O Y seings

. Support packages

JWI— Manage geneal sttin:nn description files (G5D)
B Start Automation License Manager

CiQ Q@

ﬂ Show reference text

: Global librari
4 % Online access LLJ Globa _I ranes

] ﬁ Card Reader/USE memaory

Select "Source path" and confirm the selection with "Install”.

Manage general station description files %

Source path: |D:‘._IJIJ_Sammelsurium‘.DD_PSU \Feldbus!\Profibus | E

Content of imported path

[ File Version Langu. Status | Info

D kas0Ofdd.gsd Default Alrea.. PSC1-C-10-FB2 and PSC1-C-100-FB2 Profibus DPV1 e...

[] kasofds.gsd Default Moty.. |PSC1-C-102FB2 and PSC1-C-100-FB2 Profibus DPV1 extension with ProfiSAFE support
<] ]

| Delete || Install ” Cancel 1

The device catalogue is then updated.

Kanage general station description tiles

Source path: |D:‘._I]D_SammelsuriumlDD_PSO IFeldbus!Profinet | E

Content of imported path

[ File Wersion Lanou... | Status _Info
[EREH Updating hardware catalog

8 Updating the hardware catalog

The update maytake some time.

(<] i ]

! Delete H Install || Cancel |
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15.1.1 Create project and insert PSC1 with PROFIBUS

Create a new project with "Project” => "New".

T Siemens

Froject [Edit View Insert Online Options

e
K rew
N E Open... Ctrl+0
Migrate project...

L =
. _

F - T T ki
Close Crl+W

T Ctrl+S
Sd% LM+

o= - = el Tl T
>ave a5 ... Ctrl+S hift+5

m

|:1,

Delete project... Cerl+E
Archive...
Retrieve...
T Card ReaderiUSE memary »
T Memorycard file »

Assign a project name.

Lreate a new project

Project name: | PSCI1-C-10-5DM1-FB1 Firststeps |

Path: |E:IUserleTschnpancumentslﬁutumatisierung ||

Author: | etschop |

Cormment: L

Create 1 | Cancel
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Call up the hardware catalogue in the "Network overview".

|5'? Topology view ||gﬁh Network view |[|'f Device view | Options

% Network '“] Connections |Hl.'| connection |V| T‘«j !g L ’ = Network | 4 | » =
9 Device V|Cata|og
- siso. || | ] ()
D e [ Filter
» I—;_[|Cc|ntrcullers
» [ Hw
» rj. FCsystems

PLC_1
CPU 1516-3 PNI...

» [32 Drives & starters

» [l Network compenents
» [l Detecting & Monitoring
» [ Distributed 10

» [l Power Supplies

» [ Field devices

» [ Other field devices

Enter "PSCL1" in the search field of the hardware catalogue and confirm with "Enter".

Options
C
w | Catalog
[psc ] )
[ Fileer
» rj. Controllers
b [ HW

r rj. PCsystems
¢ [ Drives & starters
v (i Netwaork companents
v [ijj Detecting & Maonitaring
v (i Distributed li0
v (il Fower Supplies
v [ Field devices
~ [ Other field devices
» (il FROFINETIO
« ([ FROFIBUS DF
4 I'“_!. Drives
» I'“_!. Encoders
r I'“_!. Gateways
4 I'“_!. General
» [ 1o
B |
¢ (i Ident systems
~ [ PLCs
« [ K. A Schmersal GmbH & Co. KG
~ (i Kas
=
[ com
» (il PSC1-C200:FB2-DF
] 5 FsC1-Caom-FB2-DFFS
» (il SIEMENS AG
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Confirm the selection by double-clicking.

« [ KA. Schmersal GmbH & Co. KG

~ [ kas
~ [ com
v (I PSC1-CaoocFR2-DP

~ [ PSC1-Cao0eFB2-DFFS
[l FsC1-CacocFB2-DPPS

v [ SIEMENS AG

« | Information

Device: —

o B

P& C1-Cooo-FB2-DPPS
Article no: | |
Version: |‘u"er5iu:ur| 15 |v|
Description:

PSC1-C-10-FB2 and PSC1-C-100-FB2
Frofibus DPY1 extension with ProfiSAFE
support (kasofds.gsd)

The inserted device is displayed in the "Network Overview"

S7F_PSC1_10_SDM2_PBPS » Devices & networks

|E Topology view uﬁg'h Network view

E;" Network uu Connections | HMI connection ﬂtj

6ES7 315-2F)1... §
CPU 315F-2 PN/

Slave_1
PSC1-C-oox-FB2- O

Not assigned ®

PROFIBUS_1

Installation manual PSC1 Field buses V2.6

Page 148 of 171



Installation manual SCHMERSAL

THE DNA OF SAFETY

The PSC1-C-xxx-FB must still be assigned. Click on "not assigned" and select the master
control.

g% Metwork| 3§ Connections |HI Il connection |v| i

6ES7 315-2F)1... {
CPU 315F-2 PMI...

Slave 1

PSCT-Coox-FB2- ... O

Mot assigned @
Select master:
B6ESY 315-2F114-0ARBD MPIDP-Schnittstelle_1

=

PROFIBUS_1

The successful assignment is indicated by a connection line

S7F_PSC1_10_SDMZ_PBPS » Devices & networks

% Metwork| ¥ Connections |HI Il connection |V| o
GES7 315-2F11_. Slave_1 —
CPU 315F-2 PNI.. PSC1-CooocFB2-... ' W
L] G6ES7 315-2.. @ —

=—={6ES7 315-2FJ14-0AB0.DP-._.|

Double-click on PSC1-C-xxx-FB... to access the "Device overview".

S7F_PSC1_10_SDM2_PBPS » 6ES7 315-2F)14-0ABO [CPU 315F-2 PN/DP] » Distributed /O » DP-Mastersystem (1): PROFIBUS_1 » Slave_1

‘; Topology view ||ﬁg'b Network view |m'f Device view L
it o B w|H | S| | Device overview |
E w ... |Module Rack Slot | address | Q address | Type Article...
Slave_1 o o 2041 PSC1-CxooeFB2-DF...
N Diagnosis (16 Byte)_1 o Diagn... 384..399 Diagnosis (16 Byte}
é,s\ef = Diagnosis (16 Byte}_2 o Diagn... 400..415 Diagnosis (16 Byte}
Diagnosis (16 Byte)_3 0 Diagn... 416..431 Diagnosis (16 Byte)
Diagnosis (16 Byte)_4 o Diagn.. 432447 Diagnosis (16 Byte)
— Diagnosis (16 Byte)_5 o Diagn.. 512..527 Diagnosis (16 Byte)
L Diagnosis (16 Byte} 6 ] Diagn... 528..543 Diagnosis (16 Byte)}
Diagnosis (16 Byte)}_7 o Diagn.. 544..559 Diagnosis (16 Byte}
" Diagnosis (16 Byte)_8 o Diagn... 560..575 Diagnosis (16 Byte}
E Functional Qutputs_1 o Functi... 260..263 Functional Outputs
5D Bus Input_1 o SDBu... 576..639 SD Bus Input
5D Bus Outpur_1 o SDBu.. 264327 SD Bus Output
PROFlsafe_1 o FBus 2843 2843 PROFlsafe
o 13
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Click on the communication module to access the properties of the module.
The PSC1 PROFIBUS address must be entered in the "Address" tab.

The address entered must match the address preset on the PSC1 with the installed rotary
switches (please see chapter 5.4 for further information)

|§. Properties ”:i.‘.lnfu i) H ﬂ Diagnostics

J General || 10 tags ” System constants ” Texts

~ General

PROFIBUS address

Catalog information

Identification & Maintenance Interface networked with
PROFIBUS address
General DF parameters Subnet: | PROFIBUS_1 [~]

Devicespecific parameters

Hexparameter assignment
Watchdog

SYNCIFREEZE

Diagnostics addresses

Parameters

Address: |S

4

Highest address: [ 126

Transmission speed: | 1.5 Mbps

4

wieen

»
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15.1.2 Setting up safe data transmission

If you do not want to set up safe data transfer, proceed with
"15.1.3 Setting up non-safe data transmission".

Click on the safe communication module to access the properties of the security module.

S7F_PSC1_10_SDM2_PBPS » 6ES7 315-2FJ14-0ABO [CPU 315F-2 PN/DP] » Distributed /O » DP-Mastersystem (1): PROFIBUS_1 » Slave_1

‘E Topology view ||p,ﬂ-h Network view |m'f Device view |_
M a— T Y =4 [ [ Device overview |
E w . | Module Rack Slot | address | Q address | Type Article..
E Slave_1 o o 2041% PSC1-CooccFB2-OF
3 Diagnosis (16 Byte)_1 ] Diagn... 384..399 Diagnosis (16 Byte}
/ Diagnosis (16 Byte}_2 o Diagn... 400..415 Diagnosis (16 Byte}
Diagnosis (16 Byte)}_3 o Diagn.. 416..431 Diagnosis (16 Byte}
Diagnosis (16 Byte) 4 0 Diagn... 432..447 Diagnosis (16 Byte}
I Diagnosis (16 Byte)_5 ) Diagn.. 512527 Diagnosis (16 Byte)
L Diagnosis (16 Byte) 6 1] Diagn.. 528543 Diagnosis (16 Byte)}
Diagnasis (16 Byte)_7 0 Diagn_. 544 559 Diagnosis (16 Byte}
| Diagnosis (16 Byte)_8 o Diagn... 560..575 Diagnosis (16 Byte}
I L Functional Qutputs_1 o Functi... 260..263 Functional Outputs
n 5D Bus Input_1 o SDBu... 576..639 5D Bus Input
> 5D Bus Output_1 0 5D Bu... 264..327 SD Bus Output
r | FROFIsafe_1 o FBus 2843 2843 FROFlsafe
o 13

The "PROFIsafe" tab must be used to adjust the target address and the monitoring time.
The destination address must correspond to the address preset in SafePLC2 (in the example
the address 10).

|§,Properties ||"_i".lnfo ||ﬁDiagnostics

J General " 10 tags " System constants " Texts

* General
. . PROFIsafe
Catalog information
FROFlzafe |
Inputs F_sIL: [SI3 [~]
Eoladdisses F_CRC_Length: [3-ByteCRC [+]

F Block_ID: [0

F_Par_Version: | 1

F_Source_Add:

Properties
B4 Feldbus ProfiBus

F_Par_CRC:

Type [ | ProfiBus
Network Prototype  # | Both

["] F4i0 DB manual number assignment

Protocol
4 Safe
Logic Data Input [ | 40 bits

a

ProfiBus / ProfiSafe

Logic Data Output [ |40 bits
Process Data Outp... [ | 96 bits - used Logic Data output bits

Size g a5 bits

Bus Slave Address.. O 10

caloTEe et ot used
4 Non-5afe !
Functional Inputs... [2
Logic Data Input 32 bits

=)
Logic Data Output 2 | 56 bits
o

Process Data Outp... 64 bits
4 Name
MName O Feldbus ProfiBus
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A program call must be defined in the Safety Administration Editor of the program.

$7_315F_PSC1_10_SDM1_Profisafe » 6ES7 315-2FJ14-0ABO0 [CPU 315F-2 PN/DP] » Safety Administration

Devices

HoQ

General
= [ 57_315F_PSC1_10_SDM1_Profisafe
B Add new deviee

~ Fruntime group
F-Ablaufgruppe 1 [RTG1]
gy Devices & networks. Fblocks
~ ([l 6ES7 315-2F)14-0ABO [CPU 315F-2 PN/DF]
IIY Device configuration
) online & diagnostics
& Safery Administation

Protection
Setings

» gl Program blocks

b [ Technology objects.

» [ External source files.

» L@ PLCtags

» [ PLC data types

» 52 Watch and force tables
» [ig online backups

F-Ablaufgruppe 1 [RTG1]

1-DB for mail
Calling block :n- Main safety block :p. 08 for maln '
calls ol
losiioe ] ————>[milFe1] [ [Fe1 o8 [pe1) 2]

F-runtime group parameters:

Execution time ofthe calling block: |Notavailable. | ms

T e E g .

Delete F-runtime group

DB for F-runtime group communicatio

T —

To reintegrate the safe module after an F-peripheral/channel error, an acknowledgement
must still be programmed. The acknowledgement request for reintegration is detected via the
variable "ACK_REQ" and the acknowledgement for reintegration is sent via the variable

"ACK_REI".

Devices

CHOQ

~ | ] S7F_PSC1_10_SDM2_FEPS
' Add new device
gy Devices & networks
~ [ 6ES7 315-2F114-0AB0 [CPU 315F-2 P

|]'f Device configuration
%] Online & diagnostics
@ Safety Administration
~ [l Program blocks
E* ~dd new block
I CYC_INTS_RTG1 [0B1]
i Main_Safety RTG1 [FEO]
@ Main_Safety RTG1_DEB_1 [DB1]
* |5 Systern blocks
w |Al STFP 7 Safetv

POOGOOS OO

When you have finished the project planning, proceed with

"15.1.4 Setting up an online connection"”.

3k FE =ik = .. = 3 — L
Wil S g ERE :.-faiﬁl}i e % Go
Mo condition defined.
a »=1 [} 4 -0 = q=]
- Network 1: 1=ACKNOWLEDGEMEMTREQUEST
Camment
R
1 & !
i i %DBB010.DBXD2
i ! "FO0012_
EESE | i PROFlzafe_1".
YDBBO10.DBX22 | | ACK REI
"roo012_ | ] rmm——mm———
PROFIsafe_1". | ! I = !
ACK_REQ —nlst —_— -
_REQ [ i IS n
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15.1.3 Setting up non-safe data transmission

The following steps describe the project planning for the non-safety related PROFIBUS
fieldbus.

Call up the device overview of PSC1.

|E-F Topology view "EE& Network view "—[h‘ Device view |_
: g R o @ Device overview
2| Module Rack Slot laddress |Q address | Type
Slave_1 o o P5CT1-Cao-FB2D...
N Diagnosis (16 Byte)_1 ] Diagn... 256..271 Diagnosis (16 Byte)
‘}:S‘.'?’/ Dfagnmfs (16 Byte)_2 ] Dfagn... 272.287 Dfagnmfs (16 Byte)
Diagnosis (16 Byte)_3 o Diagn... 288..303 Diagnasis (16 Byte)
Diagnosis (16 Byte) 4 o Diagn... 304.319 Diagnosis (16 Byte)
| Diagnosis (16 Byte)_5 o Diagn... 320..335 Diagnosis (16 Byte)
L Diagnosis (16 Byte)_6 o Diagn.. 336..351 Diagnasis (16 Byte)
ﬂ Diagnosis (16 Byte) 7 o Diagn... 352..367 Diagnosis (16 Byte)
sl _ Diagnosis (16 Byte)_8 ] Diagn.. 368..383 Diagnosis (16 Byte)
E W Functional Outputs_1 o Functi... 256..259 Functional Outputs
: 5D Bus Input_1 o 5D Bu.. 3B4..447 5D Bus Input
: 5D Bus Output_1 o 5D Bu... 260..323 5D Bus Output
PROFlIsafe_1 o F-Bus 448..463 448..463 PROFIsafe
o 13

Delete the PROFIsafe_1 module.

S§71500_PSC1_10_SDM2_FB2_PB » PLC 1 [CPU 1516-3 PN/DP] » Distributed /O » DP-Mastersystem (1): PROFIBUS_1 » Slave_1

|E Topology view "hi‘h Network view "ﬁ'f Device view |__

it [Slave_t ] @ i g J (O] = Device overview
~
|: ... [Module Rack Slot | address | Q address | Type |
= Slave_1 o o PSC1-CoooeFB2-D...
N Diagnosis (16 Byte)_1 ] Diagn... 256..271 Diagnosis (16 Byte)
‘}'Saej Diagnosis (16 Byte)_2 0 Diagn_. 272 _287 Diagnosis (16 Byte)
Diagnosis (16 Byte)_3 o Diagn.. 288.303 Diagnosis (16 Byte)
Diagnosis (16 Byte)_4 o Diagn... 304..319 Diagnosis (16 Byte)
I Diagnosis (16 Byte)_5 0 Diagn... 320..335 Diagnosis (16 Byte)
L Diagnosis (16 Byte)_6 (o] Diagn... 336..351 Diagnosis (16 Byte)
ﬂ Diagnosis (16 Byte)_7 0 Diagn... 352..367 Diagnosis (16 Byte)
=¥ L Diagnosis (16 Byte)_8 ] Diagn... 368..383 Diagnosis (16 Byte)
i Functional Outputs_1 0 Functi_. 256..259 Functional Outputs
F SD Bus Input_1 o SDBu.. 384 _447 5D Bus Input
: 5D Bus Output_1 o SDBu... 260..323 5D Bus Output
PROFlsafe_1 0 F-Bu: 448,463 448,463 PROFlsafe
Ctrl+X
Ctrl+C
] Ctrl+v
¥ Delete Del
Rename F2
% Online & diagnostics Curl+D
d operands
<[] 100% == ] = formation SHF >
o 10 device wiew nostics

[ General @l Cross-references [ Compile |
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Insert an Empty Module.

.

Compile the device configuration.

$71500_P5C1_10

|E Topology view Ilﬁjh Network view |m'[ Device view ‘

. Module

Slave_1

Diagnasis (16 Byte)_1
Diagnosis (16 Byte)_2
Diagnesis (16 Byte)_3
Diagnosis (16 Byte)_4
Diagnosis (16 Byte) 5
Diagnasis (16 Byte)_6
Diagnosis (16 Byte)_7
Diagnosis (16 Byte)_8
Functional Outputs_1
SO Bus Input_1

SD Bus Output_1

Rack Slot | address.

. 256
. 272
288...
.. 304..:
.. 320..
. 336.
.. 352
.. 368.

.. 384..

271
287
303
319
335
351
367
383

447

Q address | Type

256..259

260.323

PSC1-Ca00cFB2-D_.
Disgnosis (16 Byte)
Disgnosis (16 Byte)
Diagnosis (16 Byte)
Diagnosis (16 Byte)
Diagnosis (16 Byte)
Diagnosis (16 Byte)
Disgnosis (16 Byte)
Disgnosis (16 Byte)
Functicnal Qutputs
D Bus Input

SD Bus Output

Il universal module

[ FrOFisafe

Il Functional Outputs
[l sb Bus Input

[l 5D Bus Output

Il Diagnosis (12 Byte)
Il biagnosis (16 Byte)

[T,

o oloooo0oeoooo o0

FIBUS_1

» Slave_ 1

Options (2E]
d|F

2

v | Catalog H
3
-4

[ Filter 8
I P5C1-ComFE2-DPPS =

sj003 2utju (=]

syse L kil

it |S|a'JE_1 ‘v‘ [

Module

Slave_1

Diagnosis (16 Byte)_1
Diagnosis (16 Byte)_2
Diagnosis (16 Byte)_3
Diagnosis (16 Byte)_4
Disgnosis (16 Byte)_5
Diagnosis (16 Byte)_6
Diagnosis (16 Byte)_7
Diagnosis (16 Byte)_8

Functional Outputs_1

5D Bus Input_1
5D Bus Qutput_1
Empty_1

Rack slot

O 00000000 o000

0

Diagn...
Diagn...
Diagn...
Diagn_..

Diagn..
Diagn...
Diagn...
Diagn...
Functi_.
SDBu...
SDBu..
F-Bus
13

| address | Q address | Type

256..271
272..287
288..303
304319
32
336...351
352387
368..383

256259
384..447
260..323

PSC1-CaoocFB2-D .
Diagnasis (16 Byte}
Diagnosis (16 Byte)
Diagnosis (16 Byte)
Diagnosis (16 Byte}
Diagnasis (16 Byte}
Diagnosis (16 Byte)
Diagnosis (16 Byte)
Diagnosis (16 Byte)
Functicnal Qutputs
5D Bus Input

SD Bus Output
Empty
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15.1.4 Setting up an online connection

To establish the online connection to the master control, you must: Click on "Connect online"
and start the search for compatible devices.

Window  Help

G 2 R[S coonline] ¥ Goofiline S NI % - ||

PSC1-C-10-SDM1-FB1 First steps » Devices & networks

L0 onling B

Configured access nodes of "FLC_1"

Device Device type slot Type Address Subnet
PLC_1 CPU 15163 PNIDP 1 X3 FROFIEUS 2
CPU 15163 PNIDP 1 X1 FMIIE 192.168.0.1 PMIE_1
CPU 15163 FNIDP 1 X2 FMIIE 19216811
Type of the PGIFC interface: B PNIE [+]
PGIFC interface: [l ASIX 488179 USE 3.0 to Gigabit Ethemet A |~ | €
Connecticn to interfacelzubnet: | Directatslot'1 X1" |v| @
Istgateway: | [~ ©
Compatible devices in target subnet: D Show all compatible devices
Device Device type Type Address Target device
plc_1.profinetschnittst... 57-1500 PNIIE 192.168.01 -

[ | Flash LED

Startsearch

Online status information:
% Retrieving device information...

€3 Scanning and information retrieval completed. 1 prablem found.

[< ][> | I

[ Display enly error messages

Go online | | Cancel
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The IP address of the preselected communication card of the PC/PG may still have to be
adapted.

Go online

Configured access nodes of "FLC_1"

Device | Device type Slot Type Address Subnet
FLC_1 CPU1516-3 PNIDF 1 X3 FROFIBUS 2
CPU1516-3 PNIDF 131 PMIIE 19216801 FMIE_1
CPU1516-3 PNIDP 1 X2 PHIIE 192.168.1.1
Type ofthe PGIPCinterface: B PHIIE [~
PGIPC interface: [l ASIX AX88179 USE 3.0 to Gigabit Ethernet 4... || €[]
Connection to interfacelsubnet: | Directatslot'1 X1 m @
I ~ Assign IP address ble devices
- :
To execute this function the PGIPC requires an additional IP address in the |T‘3"'*JEt device

zame subnetas the PLC.

Startsearch

Online status infermation:

Y2 Retrieving device information._..

€3 Scanning and infarmation retrieval completed. 1 problem found. 0

[ Display enly error messages ‘
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Go online

Configured access nodes of "PLC_1"

Device | Device type slot Type Address Subnet
FLC_1 CPU 1516-3 PNIDP 1 X3 PROFIEUS 2
CPU 1516-3 PNIDP 1 X1 FMIIE 192.168.0.1 PMIE_1
CPU 1516-3 PNIDP 1 X2 FMIIE 192.168.1.1
Type ofthe PGIFC interface:  |B_PHIIE [~]

PGIFC interface: |l ASIX AX88179 USE 3.0 to Gigabit Ethernet A_.. |+ | €G]

Connection to interfacelsubnet: | Directatslot" X1

- ®©

An additional IP address was added.

The IP address 192.168.0.241 was added to the interface ASIX AX88179
USB 3.0 to Gigabit Ethernet Adapter.

Online status information:

=% Retrieving device information...

€3 scanning and information retrieval completed. 1 problem found.

[] Display only error messages

ble devices

Target device

EINEY

" Gognine
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Signal states can now be observed in the "Observe Variables" dialogue.

S§7F_PSC1_10_SDM2_PBPS » 6ES7 315-2FJ14-0ABO [CPU 315F-2 PN/DP] » Distributed /O » DP-Mastersystem (1): PROFIBUS_1 *» Slave 1

|E Topology view ”j. Network view uif Device view L
s | Device overview |
wl ‘ Module | Rack |5Iol ‘ | address |Q address ‘Type |Amcle...
\ Slave_1 0 0 2041* P5C1-C00cFB2-DP....
‘ Diagnosis (16 Byte)_1 o Diagn... 256..271 Diagnosis (16 Byte)
‘ Diagnosis (16 Byte)_2 o Diagn... 400..415 Diagnosis (16 Byte)
‘ Diagnosis (16 Byte)_3 o Diagn... 416431 Diagnosis (16 Byte)
] Disgnosis (16 Byte)_4 o Diagn.. 432447 Diagnasis (16 Byte)
‘ Diagnosis (16 Byte)_5 o Diagn... 512..527 Diagnosis (16 Byte)
‘ Diagnosis (16 Byte)_6 o Diagn... 528..543 Diagnosis (16 Byte)
‘ Diagnosis (16 Byte)_7 o Diagn... 544..559 Diagnosis (16 Byte)
‘ Diagnosis (16 Byte)_8 o Diagn... 560..575 Diagnosis (16 Byte)
‘ Functional Qutputs_1 ] Functi... 256..259 Functional Outputs
‘ 5D Bus Input_1 o SDBu.. 576639 5D Bus Input
1] 5D Bus Output_1 o SDBu_. 264327 SD Bus Output
& | FROFisafe1 o FBus 12.27 12.27 FPROFisafe
| 0 13
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15.1.5 Examples of non-safe data transmission
In the following example, the switching state of the button "Confirm Button 1" is written to
SafePLC2 in bit 0 and can be read in byte 5 (bit 0) of the configuration tool (TIA).

This information will be sent to superordinate system (for example to S7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

Confirm Button 1 Functional Output 1

This information will be received from superordinate system (for example from S7)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1 sy
o o 1
MXI:1 NIXZMZ 0 |
=2 Bh AAZ BT
i Name  Address Display format Manitor value Modify value # Comment

1 %EB256 Bin 2#0001_0100 Byte O /i Status of PSC1 and alive counter
2 %EB257 Bin 2#0000_0000 Byte 1 [l Logicdata [Bit ID 48.55]
3 %EB258 Bin 2#0000_0000 Byte 2 [l Logicdata [Bit ID 40..47]
4 %EB259 Bin 2#0000_0000 Byte 3 [l Logicdata [Bit ID 32..39]
5 %EB260 Bin 2#0000_0000 Byte 4 /i Logicdata [Bit ID 08..15]
6 %EB261 Bin 2#0000_003 Byte 5 [l Logicdata [Bit ID 00..07]
7 %EB262 Bin 2%0000_0000 Byte 6 [l Logicdata [Bit ID 24..30] +error code [high byte]
8 %EB263 Bin 2#0000_0000 Byte 7 Il Logicdata [Bit ID 16..23] +error code [low byte]

In addition, up to 32 non-safe functional inputs are available on the PSC1, via which digital
information can be received from the higher-level standard controller.

In the "SafePLC2" function diagram, these inputs must always be AND-linked to a safe input
and can then be reused as required.
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In the following example, the functional output (ByteO, Bit 0) is written in the higher-level
standard control and AND-linked to a safe input in PSC1 (Confirm Button 1). Both have a
high signal, relay 1 is activated.

9 %AB256
10 %AB257
11 %AB258
12 %AB259

Confirm Button 1

@ MX1:1

Bin 280000_0001
Ein 2%0000_0000
Bin 280000_0000
Ein 2%0000_0000

280000_0001

=

Byte 1 /i Functional Output [Bit ID 00.07]
Byte 2 /i Functional Output [Bit ID 08.15]
Byte 3 Il Functional Output [Bit ID 16.23]
Byte 4 /i Functional Output [Bit ID 24_31]

This information will be sent to superordinate system (for example to $7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

M¥1:1

Functional Qutput 1

O

This information will be received from superordinate system (for example from S7)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1

MX1:1
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In the following example, the functional output (ByteO, Bit 0) is written in the higher-level
standard control and AND-linked to a safe input in PSC1 (Confirm Button 1). "Confirm Button
1" has a low signal, the functional output from the standard control has a high signal, Relay 1

is not activated.

9 %AB256
10 %AB257
11 %AB258
12 %AB259

Confirm Button 1

2#0000_0001
2%0000_0000
2#0000_0000
2%0000_0000

2%0000_0001

~

Byte 1 /f Functional Output [Bit ID 00.07]
Byte 2 Il Functional Qutput [Bit ID 08..15]
Byte 3 Il Functional Output [Bit ID 16.23]
Byte 4 /i Functional Qutput [Bit ID 24.31]

This information will be sent to superordinate system (for example to S7)
The Data is decoded in Bit 0 of Byte 5 (in according of profil 0)

MA

ME10

&

Functional Output 1

This information will be received from superordinate system (for example from S7)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1
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15.1.6 Examples of safe data transmission

In the following example, the switching state of the button "Confirm Button 1" is written to
SafePLC2 in bit 1 (f bus output 1) and can be read in byte 0 (bit 0, F bus 00..07) of the

configuration tool (TIA Portal).

This non safe information will be sent to superordinate system (for example to S7)

The Data is decoded in Bit O of Byte 5 (in according of profil 0)

Confirm Button 1

Functional Qutput 1

:

This non safe information will be received from superordinate system (for example from 57)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1

.

G hOtAELR: O

Relay 1

This safe information will be sent to superordinate system (for example to 57)

The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

F-Bus Output 1

;
a

i Name Adresze
1 *F-Bus 00..07" HEB12
2 *F-Bus IN 08..15" H%EB13
3 *F-Bus IN 15..23" %EB14
4 *F-Bus IN 24.32° %EB1S
5 *F-Bus IN 32.39" %EB16
& “F-Bus IN 40.47° HEB17
7 *F-Bus IN 48.55" %EB18
B *F-Bus IN 56..63" %EB19
E} "F-Bus IN 64.71° %EB20
10 *F-Bus IN 72.79" %EB21
11 *F-Bus IN B0..88" %EB22
12 *F-Bus IN B9..96" %EB23
13 *F-Bus CRC Byte 1" %EB24
14 *F-Bus CRC Byte 2" %EB25
15 *F-Bus CRC Byte 3" H%EB26
16 *F-Bus CRC Byte 4" %EB27

Anzeigeformat
Bin
Bin
Bin
Bin
Bin
Bin
Bin
Bin
Bin
Bin
Bin
Bin
Hex
Hex
Hex

Hex

The last four bytes are intended for CRC control.

Beobachtungswert | Steuerwert
[=] 2#0000_o001

2%0000_0000
2%0000_0000
2%0000_0000
2%0000_0000
2%0000_0000
2%0000_0000
2%0000_0000
2%0000_0000
2%0000_0000
2%0000_0000
2£0000_0000
16820

16869

1681A

16804
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15.1.7 Examples of safe data transmission

In the following example, the switching state of the button "Confirm Button 1" is written to
PSC1 in bit 1 (f bus output 1) and can be read in byte 0 (bit O, F bus 00..07) of the
configuration tool (TIA Portal).

This non safe information will be sent to superordinate system (for example to S7)
The Data is decoded in Bit O of Byte 5 (in according of profil 0)

Confirm Button 1 Functional Qutput 1

:

This non safe information will be received from superordinate system (for example from 57)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

Functional Input 1 Relay 1

0 o 1
ez @ b [T =

This safe information will be sent to superordinate system (for example to 57)
The Data is decoded in Bit 0 of Byte 0 (in according of profil 0)

F-Bus Output 1

;
a

i Name Adresse Anzeigeformat Beobachtungswert | Steuerwert 7

1 *F-Bus 00.07" H%EB12 Bin [+] 2#0000_o001
2 "F-Bus IN 08.15" %EB13 Bin 2%0000_0000
3 "F-Bus IN 16..23" %EB14 Bin 2%0000_0000
4 "F-Bus IN 24.32" %EB15 Bin 2%0000_0000
5 "F-Bus IN 32..39" %EB16& Bin 2%0000_0000
6 "F-Bus IN 40..47" %EB17 Bin 2%0000_0000
7 "F-Bus IN 48..55" %EB18 Bin 2%0000_0000
8 "F-Bus IN 56.63" %EB19 Bin 2%0000_0000
9 "FBus IN 64.71" %EB20 Bin 280000_0000
10 "F-Bus IN72.79" %EB21 Bin 2%0000_0000
1 “F-Bus IN 80..88" %EB22 Bin 280000_0000
12 "F-Bus IN 89..96" %EB23 Bin 2%0000_0000
13 "F-Bus CRC Byte 1" %EB24 Hex 16820

14 "F-Bus CRC Byte 2" %EB25 Hex 16869

15 "F-Bus CRC Byte 3" %EB26 Hex 16814

16 "F-Bus CRC Byte 4" %EB27 Hex 16804

The last four bytes are intended for CRC control.
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In addition, up to 96 safe functional inputs are available on the PSC1, via which digital
information can be received by the higher-level safety controller.

In the following example, the functional output (F_Bus byte 0. bit 0) is written in the safety
controller and read in the PSCL1 in bit O (F bus input 1).

W12.0
“F_Bus ByteD.
Bit 0°
TRUE
WEOQ.O
*Tag_12" — —
| 17 *F-Bus OUT 00.07" %AB12 Bin 2#0000_0001

This safe information will be received from superordinate system (for example from §7)
The Data is decoded in Bit 0 of Byte 0 (safety data block)

F-Bus Input 1 Relay 2
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16 Commissioning and configuration CANopen in SafePLC2 and
Codesys

CANopen is available for all PSC1 base devices (starting from COM-Firmwarerelease 1.8.1)
with the "-FB2" option. The "-FB2" option is always permanently integrated in the base device
and represents the gateway from the CAN-based backplane bus of the PSC1 series to
CANopen.

It enables the user to exchange data bidirectionally via CANopen with a higher-level
controller.

In the properties of the PSC1 base device:

e Local Network - the property Fieldbus must be activated,...

Properties
E PSC1-C-10-5DM1-FB2 (Master)

4 Device
Logical Device Ad...
Cycle Time
PP Safety Output
Local Metwork
Fieldbus *
Global Network
SMMC Serial O
Encoder Combination
Axis 1 O

Miscellaneous

Comment

Program Info
CRC Device Config... 55850

CRC Parameter 4894
CRC Program 10470
Compiler ID 1735636253
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...and in the fieldbus properties
e Type - CANOPEN

must be selected.

Properties

e ow H Feldbus CAMopen
A i PSC1-C-10-5DM1-FB2 (Master)

hd -’Qi Local Network

CAMapen

B
g Feldbus CANopen MNetwork Prototype [ | ProfiBus

v .Peripherals Protocal H [CANDPEH

nput Baud Rate o | 125 kBit/s

Output 4 Non-5afe

Encoder Functional Inputs... 0

SD-Bus Legic Data Input O |32 bits
- . Slaves Legic Data Cutput 0 | 56 bits

1o Process Data Qutp... O |64 bits

Decentral IC e

Mame O  Feldbus CAMopen

v c_::,n’ Functicnal Sheets
-':,] PSC1-C-10-5DM1-FB2 (Master) - Sheet 1

This configuration is then transferred via

Device Interface -> Connect -> Send Network Configuration

Configuration

to the device.
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The following section shows an example of commissioning a PSC1 with CANopen interface
in a Codesys setting.

16.1 Integrating the device description file

@ Untitled? project” - CODESYS

Be Edt Yew fomt Bad Qe Oebug [Toos | Wedw beb
B % | #4 | @) exdooe Mansoer.. X ®lw

hea

| ey Resostery..

18] psusioston Styes Repostry... |

2 Unoteds
=@
e W;mr | W cense pnsger..
0 oy e Lot
8 e emepre) Custome..,
@8 Task Confipraton ..
& MaTask
8) pc pac

S8 Device Repository

X

Location: | System Repository

| | Edit Locations...

(C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

52 devees [ P00

[String for a fullext search | vendor: A, schmersal Gmbri of | st ||
Name Vendor Version Description Uninstall
= [ Fieldbusses Epol
= &ifl CANopen
= €ifl Remote Device
PSC1-Cs0xFB2C0 | KA. Schmersal GmbH  Revision=16200000000, FileVersion=2.6  Imported from PSC1-C-xc-FB2_Varevs.eds
IR
Postion
= € D:\20 Schmersal\PSC 1\Feldbus PSC1-C-xoFB2_VZreve eds
- @9 Device "PSC1-C-o0FB2-CO” installed to device repository.
R watch 1 [ tresicnmnts
— Lasthuit: @0 © 0 Precomple: o/ Cument wses; (nobady) Qo

Via the device repository first install .eds file and thereby making it available for projects.
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16.2 Creating a new project

 Untted! project - CODESYS - s x
Be ESt gew Proet Bud e Qe Ds e b A
a3~} “ 3 Ba o X M ﬂ_ - h B
- g fe [0 I 5
= 23 v Acter: i
~ [ peviee (cODESTS Cantral Win v3) @) append device. () update device F
~ Bl Ac Lo
= € Application 530 for 2 Fultext cearch vandor: |35 -
[ ee— Nome Vendos Vesion Descripton
18 e e ome L
< 8 Tkt i remes
- & e v
Brme ——— Some e S oo cran e e
§ Conaicnmm Grocwns s
* et EtherCAT
* M coerat choer
* & Eteus
—
profbus
+ i
8 s
< D
2 Group by ctegory ] ) (] Display
3 temecvos
Vemlor: 5 - St Softmare Scitons GrH
Verte 35120
Order Numnber: 227 S
fal e CABLS, .. ChVopen r 1938
Abpend selected device as last chidof
Devie
©  (You an slec smothes targe node imthe navgtar whle s windw i apen)
| - x
Close | § pamoris)| @ 0 wamingls) [@ 0 messaget | % 3
T T Project Object Posit
< >
|2 owvces [P 70 B 1 B meaoons g .
Lostba 00 ® 0 Precomple: o Cument ser: (nobay) ()

In order to integrate a CANopen device into the hardware configuration, a CANbus master...

® United? project” - CODESYS - a x
Be ESt pew Proect fuid Qrine (e [ooh fndw bep Y
LheH “ PR g \ 53— -
e A‘ Name: [Cabopen Pororgs_1 [ .
=9 wrmmess acton: !
= Devce (coDESTS Contral Wi v3) @ sppenddevics () ert device ) Undme device F
= Bl rctope
= 3 Application Sirig for 2 fultent search Wendor: | 55 Smart Soltware Soksons GebH v
10 oy vanoger Name Yendor Nersion  Descrigtion
B P mR6 PRe) =@
= @8 Task Configraton L
= 8 MariTask > S
&) e pas [rp———
2 | @ caopen panager 35 Smart Softwave Sckilors GrEH 35,100 CAopen Manager
e © S ———— | B catepen onags_FoT 55 -Srmort Software Scborn Gkl 35720 Ciopen Manages it FOT sport
Al Jsnager (s Mensg 9 caropen vamager_sa.z 35 smartsoftwae SmeeaGrbr 35100 CAopen Manage 57
8 catopen Maneger_Softoton 35 -Smart Softmere Sirs GrbH 35.10.0 CAopen Meneger SoftMotkn
& G Local Device
S Devicebiet
+ stmn
(1 Graup by category (] Display ol versionsifor experts o) [] Display outdated versom
@A Mame: Catiopen Manager
Vemdar: 3 - imirt ot Sckstons Gt
Categores:
Versiom 1.5.10.0 -
Order Number: 177 -
Descrptian:  npen Maager =
Append selected device as Last child of
Canibus
® (Yoo con selec anothertarget e de Inthe navigator whil i windom is spen.)
-ax
#dd Davice Gzt |} geroris) | 0 wamingis) [@ dmessagets) | X ¥
i || essripion Project Object Pest
I >
|32 Devees Py 0 53 Waich 1 [ estoris « >
tasthuld: @0 80 Precomple: o Current user: (nabody) Q

... and a CANopen manager are required.
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 Uniitied project” - CODESYS - 8 x
Bl Edt Yew Project fuid Qrine Qebug [oos  gindow b v
REEIS 0 o %X 5 R o7 | &8 e .
By acton: i
= Devie (conESYs Contol W VD) @ sppenddevee () sz devee O Updstedevice F R
- Bl Aciosc
- & Applcation S e Al e [T re—r— S
lﬂl’ Rt Harne Vendor Veion Descrpion
= (88 1ok Comirasn R
bt - G Canpen
& nepus = Gt Remote Device
- | —d R , Flversn-26 e
(£ eAvopen Maneger (EAtapen Mansgs] /
8 751 oo FE2_00 P10 5200
A Group by category (] Display all warsions (for expents anty) [ Display outdated varsons.
@ memerscicaoxraico
Vendor: K.A. Stnerssl ok
Categories:
Versiom ievison = £ 800000000, ieersion=2.6 §
Order mumber.
Description: rger 26 Fom P5C 1Cooun B2 V206 408 -
Append sclected device as kast chid of
Chmopen_Manager
@ (vou can select ancther target node Inthe aavigatar while this window is apen) _
| -ax
Slose |} Oerror) | Owaming(s) [@ 0 messsgetn)| % ¥
7 escription Project Object Posit
< >
|52 owvoes [y 7008 A woeh 1 [0 seskporns . >
Laithdt: © 0 © 0 Pracomole: o Curentuaer (robocy) Q
Finally, the PSC1 is added.
 Uniitied project” - CODESYS - 8 x
Be Edt Yew Popct fud Qe Dsug [ook fedow fep Y
DEEI@ 0 b BEXI AR % "
Devices A% | g psci_C om0 x -
B yr— -
= Devie (covess Contal e v3) e Ganeral
*Qﬂgm-: . = rodem: 1 5 | 500 Chamnls (11 acve) CANCpen
Lirary Merger (A Ensble Bpert ettings (] Optinnal Device
e 001
8] e pro tes) Ensble SncProducng [ Nolakislisation | Resetodes
= (8 Task Comiguraton | CANGDAN 10 Mapping
= & rormask —
& i e _— 4 Nodeguardng
= @ ot cvem) Enable Nodeguarding 5 bl Heatbest Produring
S S [ e b o
b o pe !
B copr [ PSCL_C s00x FB2 €O X
K Dalete General
. General
anse
e — |NedeID: 7 | SDO Channels (1/1 active) Cﬂﬂop@m
B opertes
prrpre sD0s nable Expert Settings [] optional Device
S s Fokder. Enzble SyncProducing  [] Nenitialisation Reset Node:
ot Devie CANopen /0 Mapping
G Device i i
4 Nodeguarding
e Do
Status
LI Enable Nodeguarding Enable Heartbeat Praducing
Ede Clpect wirth,
Information -
4t 10mapping Guard Time (ms): [0 Producer Time (ms): 200 B
et magngs fom 5
St masonge o 1., Ufe Time Factor: [0 / Heartbest Consuming (1/64 active)
Smuiston,

4 TIME

Expression

4 Emergency
Enable Emergency

COB-ID: 0

4 Checks at Startup
Check Vendor ID

[] check Product Number

[] Enable TIME Produding
COB-ID (Hex): 162 [100 E

[ Enable TIME Consuming

[] check Revision Number

| owvces o

<
A waech 1 [[@] respones

Lastbukd: @0 D0 Precompier o

Current user: [nabady) (]

Via ‘Edit object’ now the participant address and the process data objects (PDO) can be
modified. The address is set according to the setting of the PSC1 (see Chapter 5.4).
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[T PsC1_c_sooc_FB2_CO X

General

Receive PDOs (Master => Slave)

Transmit PDOs (Slave => Master)

PDOs
SDOs
CANopen /0 Mapping
Status

Information

N

gk Add PDO ok Add Mapping [ Edit 3 Delete 4 MoveUp & Mave Down gk AddPDO b Add Mapping [ Edit < Delete # MoveUp & Move Dawn
Name Object Bit length ~ Name Object Bit length ~
¥ 16%1402: RxPDO_03 16#407 ($NODEID+16#400) 64 vl 16#1803: TXPDO_04 16#487 ($NODEID+16%480) 64
SD Slave 6 Request 16#2201:1620D ] Byte 24 16%2000:16213 8
Reserved 16#2201:162#0E ] Byte 25 16#2000:1621A 8
SD Slave 7 Request 16#2201:1620F ] Byte 26 16#2000:16215 8
Reserved 16#2201:16210 ] Byte 27 16#2000:1621C 8
SD Slave 8 Request 16#2201:16211 ] Byte 28 8
Reserved 16#2201:16212 8 Byte 29 8
SD Slave & Request 16#2201:16213 8 Byte 30 1652000:1651F 8
Reserved 16#2201:16214 3 Byte 31 1642000:16420 8
v 16#1403: RxPDO_04 16#507 ($NODEID+16#500) 64 16#1804: TxPDO_05 1620 64
SD Slave 10 Request 16#2201:16215 3 Byte 32 16#2000:16221 8
Reserved 16#2201:16216 8 Byte 33 16#2000:16222 8
SD Slave 11 Request 16#2201:1617 3 Byte 34 1652000:1623 8
Reserved 16#2201:16%18 3 Byte 35 16#2000:16%24 8
SD Slave 12 Request 16#2201:16%19 8 Byte 36 16#2000:16%25 8
Reserved 16%2201:1621A 8 Byte 37 16%2000:16226 8
5D Slave 13 Request 16#2201:16218 8 Byte 38 16%2000:16227 8
Reserved 16#2201:162#1C 8 Byte 39 16#2000:16228 8
16#1404: RxPDO_05 16£0 64 16#1805: TxPDO_06 1620 64
SD Slave 14 Request 16#2201:1621D ] Byte 40 16#2000:16229 8
Reserved 16#2201:1621E ] Byte 41 16#2000:1622A 8
SD Slave 15 Request 16#2201:1621F 8 Byte 42 162000:16#28 8
Reserved 16#2201:16220 8 Byte 43 16#2000:1652C 8
SD Slave 16 Request 16#2201:16221 3 Byte 44 16#2000:16#20 8
Reserved 16#2201:16222 3 Byte 45 1642000:1642E 8
SD Slave 17 Request 16#2201:1623 3 Byte 46 1642000:1642F 8
Reserved 16#2201:16224 3 Byte 47 162000:1630 8
16#1405: RxPDO_06 1620 64 16#1806: TxPDO_07 1620 64
SD Slave 18 Request 16#2201:1625 3 v Byte 48 16:2000:1631 8 v
< < >

By default, all available PDOs are displayed but according to the CANopen specification only
the first 4 are activated for send or receive. Thus, the following data are available:

RxPDO (Master => Slave)

e 4 Byte functional inputs
e SD-Bus: Master and the slaves 1-13

TxPDO (Slave => Master)

e 32 Byte functional Outputs
e Note: No SD-Bus data is transferred in this setting.

If further PDOs are required, they must be activated manually. After the activation of the
listed PDOs, the COB-IDs for the new PDOs must often also be entered, but in most cases
this is done automatically or by confirming the proposed COB-IDs.
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[ PSC1_C_o0c_FB2_CO x|

General

PDOS

sDos

CANgpen /O Mapping

Status

Information

Find Filter Show all -
Varizble Mapping  Channel Address Type  Unit  Description @
+ Ty Bytz 0 %QB0 USINT
E] Byt= 1 %081 USINT
] Byte 2 %QB2 USINT
"9 Byte 3 %QB3 USINT
Y 5D Master Request %QB4 USINT
ER 5D Master Address %GBS USINT
e ) 5D Slave 1Request %086 USINT
+.Tg Reserved %GBT USINT
E) 5D Slave 2 Request %088 USINT
+.Tg Reserved %GBS USINT
"9 5D Slave 3 Request %QB10  USINT
+-"p Reserved %QB11 USINT
"9 5D Slave 4Request %QB12  USINT
+-"p Reserved %L0B13 USINT
L SD Slave 5 Request %QB14  USINT
+ L Reserved %QB15 USINT
+ "9 SD Slave & Request %QB16  USINT
+ L Reserved %QB17 USINT
+ "y SD Slave 7 Request %QB18  USINT
+ "y Reserved %QB19  USINT
T SD Slave 8 Request %QB20  USINT
+ " Reserved %QB2L  USINT
" SD Slave 8 Request %QB22  USINT ©
[ Resctmapping  Always updatevariables: |Use parent device setting v
IEC Objects
Varizble Mapping  Type
- @ PSC1_C_xne FB2_CO ‘% CAMRemoteDevice

“ = Creste new varisble

"% = Mapto existing variable

Watch 1 ~ 3 x
Expression Application Type | CANbus - [@ T emorts) | @ 25 warning(s) [@ 0 message(s | ¥ ¥
Description Project Object Posif
©Multiple assignment of COB-ID 1620 : PSC1_C cat c1_C_xooe_FB2_CO (PDO.. Untitled1 CANopen_Manager ...
Copy
Paste
Delete
Browse B
Next Message
Previous Message
[ coTosource positen
< Node ID and COBID Conflicts / x
A Watch 1 |Gl Breakpoints | >
obody) (5]
Mote: Itis recommended to fix all Node ID errors before solving COBID conflicts. -
Double Node IDs
Devicename  Node D
Wrong and Double Assigned PDO COBIDs
Device name Neode D Index Formula Conflicted COB-ID Automatic suggestion @
PSC1_C oo _FB2_CO 7 1671404 1630000000 1600000000 1600000681
PSC1_C oo _FBZ2_CO 7 16+#1405 1630000000 1600000000 16#00000682
PSC1_C_xxx_FB2_CO 7 1671406 16730000000 16700000000 16200000683
PSC1_C_xxx_FB2_CO 7 16#1407 1680000000 16#00000000 1600000684
PSC1_C_xxx_FB2_CO 7 1671408 1680000000 16#00000000 1600000685
PSC1_C_xxx_FB2_CO 7 16#1804 1680000000 1600000000 16700000686
PSC1_C_xxx_FB2_CO 7 16#1805 1680000000 1600000000 16700000687
PSC1_C oo _FBZ2_CO 7 16+1806 1630000000 1600000000 1600000688
PSC1_C oo _FBZ2_CO 7 1671807 1630000000 1600000000 16#0000068%
PSC1_C_xx_FBZ2_CO 7 16+1308 16#30000000 16#00000000 160000068A
PSC1 C xxx FB2 CO 7 161309 16#80000000 1600000000 16700000686 9
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