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1 Introduction

This manual describes the installation procedures and configuration of absolute encoders with PROFINET in-
terface and PROFIsafe profile. If you are in need of assistance during the system design phase, commissioning,
or during operation, please make sure that you contact your local Leine Linde representative.

1.1 Applicability of manual

This product manual is applicable to Leine Linde’s encoders with PROFINET interface and PROFIsafe profile
within following series.

FSI 608

For additional information about the FSI encoders, refer to the corresponding mounting instruction available
for download at www.leinelinde.com.

1.2 About Leine Linde

Leine Linde is a Swedish company with international presence. For more than 50 years, Leine Linde has concen-
trated on development and manufacturing of advanced encoders that meet the most rigorous demands a user can
place on them. That is why a wide assortment of incremental and absolute encoders with obvious concentration on
robust products and quality down to the last detail can be offered. Leine Linde encoders provide the utmost in reli-
ability year after year, in working conditions where vibration, dirt, cold and other harsh environments are common.

Leine Linde can meet very specific individual demands. Due to a modular design in the collection, the encoders
are easily adapted exactly to the customer’s needs with respect to resolution, electrical connections and inter-
faces, voltage, casings, etc. Leine Linde concentrates on advanced development of intelligent encoders with inte-
grated ASICs, new special features and with adaptations to different fieldbus systems. Thereby the company can
meet the need for increasingly effective and dependable machines and automation to an even higher degree.

1.3 About absolute encoders

With an absolute encoder each angular position is assigned a coded position value generated by optical or
inductive scanning. The optical encoder has a code disc equipped with several fine graduations tracks which
are scanned as a specific pattern for every position. The inductive encoder has a stator and rotor. It works with
electromagnetic inductance meaning that electric current is generated in an electrical conductor if a magnetic
field varies within its present generating signals.

Absolute encoders can be single-turn or multi-turn. Single-turn encod-
ers produce absolute positions within one revolution, the absolute posi-
tion information repeats itself with every revolution. Multi-turn encoders
can also distinguish the revolutions. The numbers of unique revolutions

is determined by the resolution of the multi-turn scanning and repeats
itself after the total resolution is reached. A major benefit of the absolute
encoder type is that if the encoder loses power, the encoder is able to keep
track of its position also if the shaft is turned during the power loss. This
is due to the genuine absolute scanning principle.

An absolute encoder can also be used to calculate a digital speed or ac-
celeration value. By internally dividing the difference in position with a
small delta time an accurate speed can be calculated and transmitted to
the subsequent electronics for closed loop control.
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1.4 About PROFINET technology

PROFINET is the open industrial Ethernet standard of PROFIBUS & PROFINET International (PI) for automation.
PROFINET uses TCP/IP and IT standards, and is in effect, real-time Ethernet. The PROFINET concept features a

modular structure so that users can select the cascading functions themselves. They differ essentially because
of the type of data exchange in order to fulfill the sometimes very high speed requirements.

In conjunction with PROFINET, the two perspectives PROFINET CBA and PROFINET IO exist. PROFINET CBA is
suitable for the component-based communication via TCP/IP and the real-time communication for real-time
requirements in modular systems engineering. Both communication options can be used in parallel.

PROFINET IO was developed for real-time (RT) and isochronous real-time (IRT) communication with the
Decentralized periphery. The designations RT and IRT merely describe the real-time properties for the commu-
nication within PROFINET IO.

To achieve these functions, three different protocol levels are defined:

e TCP/IP for PROFINET CBA and the commissioning of a plant with reaction times in the range of 100 ms.
e RT (Real-Time) protocol for PROFINET CBA and PROFINET IO applications down to 1 ms cycle times.

¢ IRT (Isochronous Real-Time) for PROFINET IO applications in drive systems with cycle times of less than 1
ms.

Interfacing the peripherals devices such as encoders is performed through PROFINET IO. Its basis is a cascad-
ing real-time concept. PROFINET IO defines the entire data exchange between controllers (devices with “master
functionality”) and the devices (devices with “slave functionality”), as well as parameter setting and diagnosis.

PROFINET IO is designed for the fast exchange of data between Ethernet-based field devices and follows the
provider-consumer model. The configuration of an IO-System has been kept nearly identical to the “look and
feel” of PROFIBUS.

A PROFINET IO system consists of the following devices:
e The IO Controller, which controls the automation task.
e The IO Device, which is a field device such as an encoder, monitored and controlled by an 10 Controller.

e The IO Supervisor is software typically based on a PC for setting parameters and diagnosing individual IO
Devices.

An application relation (AR) is established between an IO Controller and an IO Device. These ARs are used
to define communication relations (CR) with different characteristics for the transfer of parameters, cyclic
exchange of data and handling of alarms.

The characteristics of an IO Device are described by the device manufacturer in a General Station Description
(GSD) file. The language used for this purpose is the GSDML (GSD Markup Language) — an XML based language.
The GSD file provides the supervision software with a basis for planning the configuration of a PROFINET IO
system.

Within PROFINET IO, process data and alarms are always transmitted in real-time (RT). Real-time in PROFI-
NET is based on the definition of IEEE and IEC, which allows for only a limited time for execution of real-time
services within a bus cycle. The RT communication represents the basis for the data exchange for PROFINET IO
and real-time data are always treated with a higher priority than TCP (UDP)/IP data.

13
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1.5 About PROFIsafe technology

PROFIsafe is an industrial communication profile over Ethernet or fieldbus that defines how safety-related
devices (emergency brakes, stop buttons, light grids and more) communicate with safety PLCs and controllers
over PROFINET or Profibus in such a way that they can be used in safety-related automation tasks up to Safety
Integrity Level 3 (SIL) according to IEC 61508 / IEC 62061, or Performance Level “e” (PL)/Category 4 according to
ISO 13849.

One advantage with the PROFIsafe technology is the implementation in coexistence with standard PROFINET
or Profibus communication using the so called black channel principle. A black channel is interpreted as the
transport medium for the communication, without any additional safety checks or measures, just following
the standard (PROFINET/Profibus) protocols. The safety checks occurs in the safety layers at the F-Host (failsafe
host) and F-Device (failsafe device). An advantage of the black channel principle is that existing cabling and
standard protocols for PROFINET/Profibus can be used in the communication system.

Standard Standard
Safety application, application, Safety
application e.g. diagnosis e.g. diagnosis application

PROFIsafe
PROFisafe PROFlsafe layer
layer b

Standard /////
protocol /

“Black
Channel”

Figure 1 Black Channel principle and the layers of PROFIsafe communication.

The safety measures that are done in the F-Host and F-Device for safety protocols are
e Numbering of the PROFIsafe messages
e Timeout error detection (using the “Watchdog timer”)
e Authentication between sender and receiver (F_S/D_Address)

e Data integrity checks with cyclic redundancy check (CRC)
which are defined in IEC 61784-3-3.

A PROFIsafe data package consists of the safe input/output data (F-I/0), a control byte and the CRC signature.
The F-1/0 data is recommended to be from 1 to 12/13 bytes for factory automation applications. However
PROFIsafe supports up to 123 bytes of F-I/O data in a data package. The control byte helps to synchronize the
sender and receiver for PROFIsafe communication. While CRC signature is used for checking the integrity of the
data.
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Status /

F-Input/Output data Control Byte

CRC signature

across
F-Parameter,

F/O data,
Status/Control Byte,
Monitoring Number

110 12/13 {max. 123) bytes 1 byte 4 bytes

Figure 2 Structure of a PROFIsafe data package

In the PROFIsafe layer a number of F-parameters (failsafe parameters) are implemented for the user to adapt
the communication for specific customer needs and verify the correctness of the assignments (of iParameters
for example).

Since many different safety device technologies exist there is also a set of parameters called individual safety
parameters (iParameters) used in PROFIsafe. The iParameters are defined in the GSD file and need to be verified
with a special signature through the F-parameter F_iParCRC.

1.6 Encoder Profiles

Profiles are pre-defined configurations of the functions and features available from PROFINET and PROFIsafe
for use in specific devices or applications such as encoders. They are specified by PI (PROFIBUS & PROFINET
International) working groups and are published by PI. Profiles are important for openness, interoperability and
interchangeability, so that the end user can be sure that similar equipment from different vendors perform in a
standardized way.

Leine Linde devices comply with the definitions in the encoder profile 3.162 version 4.2 for PROFINET and
PROFIsafe version 2.6.1 and 2.4. The encoder device profile describing encoder functionality and additional
information about PROFINET and PROFIsafe can be ordered from PROFIBUS User Organization, PNO.

PROFIBUS User Organization

Haid-und-Neu Strafse 7
DE-76131 Karlsruhe, Germany
Tel: +49-(0)721-96 58 590

Fax: +49-(0)721-96 58 589
Web: www.profibus.com

15
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2 Declaration of conformities

This device conforms to prevailing legal requirements and is designed in accordance with proper engineering
practices. A certificate of conformity can be provided upon request from Leine Linde.
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3 Technical and commercial support

Leine Linde is represented by subsidiaries in many countries around the world. In addition to the address
listed here, there are many services agencies and distributors located worldwide ready to reply to commercial
enquires or technical support. For more information, please visit our website or contact Leine Linde in Strang-
nas, Sweden.

Leine & Linde AB

Box 8

SE-645 21 Strangnés, Sweden
Tel: +46-(0)152-265 00

Fax: +46-(0)152-265 05
E-mail: info@leinelinde.com
Web: www.leinelinde.com

3.1 References

Profile Encoders for PROFIBUS and PROFINET V4.1,
Order No. 3.162

Profile Encoders for PROFIBUS and PROFINET V4.2,
Order No. 3.162

Profile Drive Technology, PROFIdrive V4.2,
PROFIBUS International, Order No. 3.172

PROFIBUS Encoder profile V1.1, PROFIBUS Inter-national, Order No. 3.062

PROFIBUS Guidelines, Part 1: Identification & Maintenance Functions V1.1, PROFIBUS International, Order No.
3.502

PROFIBUS Guidelines, Part 3: Diagnosis, Alarms and Time Stamping V1.0, PROFIBUS International, Order No.
3.522

PROFINET Application Layer Service Definition Application Layer Protocol Specification, Version 2.0,
PROFIBUS International, Order No. 2.332

PROFIBUS Guidelines: PROFIBUS Interconnection Technology V1.1, PROFIBUS International, Order No. 2.142

PROFINET Guidelines: PROFINET Cabling and Interconnection Technology V1.99, PROFIBUS International,
Order No. 2.252

PROFIsafe — Profile for Safety Technology on PROFIBUS and PROFINET V2.6.1, Order No. 3.192

PROFIsafe - Profile for Safety Technology on PROFIBUS and PROFINET V2.4, Order No. 3.192b

3.2 Abbreviations

(0)'¢ Hexadecimal representation

AR Application Relation

CR Communication Relation

CRC Cyclic redundancy check

DCP Discovery and Configuration Protocol

17



18

PROFlIsafe
USER MANUAL

www.leinelinde.com

DHCP
DO
DU
EMC
ESD

F
F-Device
F-Host
FSI
GSD
GSDML
&M
10

IP

IRT
IsoM
LLDP
LSW
MAC
MLS
MRP
MRP-D
MSW
OB

PI

RPM
RT

SIL
TCP
TFTP
UDP

Dynamic Host Configuration Protocol
Drive Object

Drive Unit

Electro Magnetic Compability

Electro Static Discharge

Generally means Safety or Fail-safe
Safety device for safety applications
Safety control for safety applications
Functional safety integrated

General Station Description

General Station Description Markup Language
Identification & Maintenance
Input/Output

Internet Protocol

Isochronous Real Time Ethernet
Isochronous Mode

Link Layer Discovery Protocol

Least Significant Word (Lower part of Unsigned64)
Media Access Control

Master Sign-of-Life

Media Redundancy Protocol

Media Redundancy Planned Duplication
Most Significant Word (upper part of Unsigned64)
Organizational Block

PROFIBUS and PROFINET International
Revolutions Per Minute

Real-time communication

Safety integrity level

Transmission Control Protocol

Trivial File Transfer Protocol

User Datagram Protocol
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4 Installation

A summary of the PROFINET guideline: PROFINET Cabling and Interconnection Technology V 1.99,
Profibus International, Order No 2.252 is provided in this section.

4.1 Installation checklist

This chapter contains a simplified checklist for installation and setup of the device.

e Setup the hardware and connect the cabling according to the mounting instruction. Always use shielded
cables, also for the power supply.

e Install the correct GSDML-file for the device.

e Configure the device/devices according to this manual.

Standard PROFINET

— Select the encoder

— Choose telegram

— Configure the IP-address settings and give the device a unique device name

— Configure the encoder module parameters

Safety (PROFIsafe over PROFINET)

— Choose safety telegram

- Configure F_Dest_Address (with LL Webserver)
— Configure the iParameters

— Generate iParCRC (with LL Webserver)

- Configure F-parameters

Compile and download the configuration

If a Device_Fault (error bit 1) is set, the device can only terminate this state with a power cycle of the device.

4.2 Cables and standards

Two shielded copper cables twisted in pairs are defined as the normal transmission medium for PROFINET
networks. In such networks, the signal transmission is performed in accordance with 100BASE-TX at a trans-
mission speed of 100 Mbps (Fast-Ethernet).

Only shielded cables and connecting elements are allowed in a PROFINET network. The individual compo-
nents have to satisfy the requirements of Category 5 in accordance with IEC 11801. The entire transmission
path has to meet the requirements of Class D in accordance with IEC 11801.

Furthermore, PROFINET cables must have a cable cross-section of AWG 22 in order to enable even complex ca-
bling structures through minimum damping. For this reason, the specification of the PROFINET cables supports
a modular setup, which ensures an IEC 11801-compliant structure in adherence to simple installation rules.

Transmission channel lengths are determined by the type of cable being used. The choice of cable shall be such
that a transmission channel length of 100 meters is achieved between two active network devices. The use of a
high number of plug connections has a negative effect on attenuation and reflection and consequently reduces
the transmission channel length. A maximum of three interconnections can be inserted between two active
devices without reduction of the permissible transmission lengths of 100 meters.
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4.3 Connectors and pin configuration for absolute encoder

The M12 connector used for power supply of the encoder is constituted by a 4-pin male shielded A-coded
version

Signal Function Pin
+E Volt Power supply 1
Not connected - 2
0 Volt 0 Volt 3
Not connected - 4

Table 1 Power supply connection

Supply

Figure 3 Encoder power supply

M12 connectors are used for PROFINET data communication of the encoder, constituted by a 4-pin female
shielded D-coded version

MODULE

g \ Signal Function Pin
/ \
[’/ \) Tx+ Transmission data + 1
\\\ / Tx- Transmission data - 3
\
\ LI HESENOE / Rx+ Receiver data + 2

v

y
—— Rx- Receiver data - 4
/\/ U \L/)

Table 2 Bus connection

Bus Port 2

Bus Port 1

Figure 4 Encoder BUS port 1 and 2

Note: The encoder provides integrated switch functionality between the two M12 connectors used for

PROFINET communication. It is important to distinguish between these ports when IRT-communication is
being used.

Note: It is not possible to use passive T-couplings in a PROFINET network. All devices must be connected
through active network components.
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4.4 Shielding concept of the device

Automation systems in an industrial environment are subjected to high levels of electromagnetic disturbance.
Switching large electrical loads creates high interference levels that can be picked up in various ways by elec-

tronic devices with detrimental effects. Even under such conditions, electrical components within an automa-
tion system must still guarantee a continuous, uninterrupted function.

The electromagnetic compatibility (EMC) of the entire plant must be ensured by using suitably designed com-
ponents and assembling them correctly to create the system. Data cabling is considered a passive system and
cannot be tested for EMC compliance individually. Nevertheless, cabling and connection elements for PROFINET
support compliance with devices requirements by providing a high-quality, comprehensive shielding concept.

To achieve the highest possible noise immunity and resistance against other EMC related disturbances, the bus
and power supply cables must always be shielded. The screen should be connected to ground on both ends of
the cable. In certain cases, compensation current might flow over the screen.

4.5 MAC-address and Change Index

To make the device unique, it is given an ID, i.e. the MAC address, which is a string loaded in the device.

The MAC address is constituted by a 6-byte Ethernet address for each individual station and is unique world-
wide. A MAC-ID consists of two parts, the first 3 bytes represents the manufacturer-specific ID and the

last 3 bytes represents a consecutive number. For the encoder and the encoder gateway, the MAC address is
always printed on the encoder label for commissioning purposes. See picture.

FSI BXXXXXX2XXXX

Partno. 1234567-xx m E e E o

Ser.no. 123456789A

MAC Id:AA:BB:CC:DD:EE:FFl

Output: PROFlsafe -

Prod. Date: yy/ww, HW:01 | < E s

Supply: 10..30 Vdc (€ § w> 3 % 5 |>_'< %
LEINE B8 LINDE Giversisgen s 615 21 Stringnts, sweden

Figure 5 MAC-address
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4.6 LED indication

The following table defines diagnostic indications shown by the encoder’s two bi-colored LEDs (see figure 3 or 4

for location of LEDs).

Bus Module Meaning Cause
Off Off No power
— Bus disconnected
No connection to another .
) - Controller not available/
Red Green device. switched off
Criteria: No data exchange
- 1/O device not configured
Parameterization fault, no yet or wrong configuration
data exchange .
o & — Wrong station address
o Criteria: Data exchange .
Blinking red Green assigned
correct, however the en-
coder did not switch to the | - Actual configuration of
data exchange mode the slave differs from the
nominal configuration
. - Diagnosis exists, slave in
Green Red System failure
data exchange mode
Data exchange and encoder
Green Green .
functions properly
Safety communication ok,
o — Operator acknowledgement
Blinking green Green but operator acknowledge- . R
(re-integration) is requested
ment requested
o o Firmware rade in pro-
Blinking green Blinking green troware upg np
cess
Blinking orange Blinking orange [dentification from IO con-
& & & & troller
) — Command not supported
Green Orange Warning present
- Preset out of range

) The blinking frequency is 1 Hz. Minimal indication time is 3 seconds

Table 3 LED indication.
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5 Configuration example with TIA-portal

This chapter will illustrate an example on how to setup and configure a safety program for a PROFlIsafe over
PROFINET multi-turn encoder with the TIA-portal. In the following example, Totally Integrated Automation
Portal version V17 with the package S7 Safety advanced V17 were used with the F-CPU (CPU1511F-1 PN) from
Siemens. Please refer to the manufacturer of the configuration tool if other configuration tools are being used.

5.1 Select hardware

Start by selecting the hardware by clicking on Add new device in the device folder. In this example an F-CPU of
model CPU1511F-1 PN is selected from the list. The F indicates that the CPU supports safety applications and
PROFIsafe.

Propect Ede View  incemm  Onlne

'_‘Aﬂs-nwim & X Wl

Device name:
{nc
= [ Contralier: A Device: =
» [ SIMATIC 57-1200 L
* L _Deme w [ smanc 571500
I #dd new device Controllers ~meru
gh Devices & networks @ crusa P
b i Ungrouped devees blmcrutsiicam U
¥ By Security rening: ¥ [ cPuas12E1 U
+ 3 Crossdevice functions n » [ CFU 15139 PN = )
» T Common date » [@crusiszem Aricleno: | BEST 511-1FKOZ-0AB0 ]
* £ Documenmtion cemings Ha » (3 cPu 15162 PP i [vas 2
» [ Language: & » (g cPU 15173 PeDP
¥ |4 version contrel interfnce e — * [ cPU 15183 PP Descnption:
‘i Onling scces ¢ (B CPU 1518 PHIDP QDK Fail-safe CPU with diz play; work memary 228 KB
. '. - fl mdiud"dlh’.:rlihmnlhﬂq
¥ 9 Card ReadertS8 memory I;-CFLH'EIHMFWF L2 i ietentsatery .
i LS TIEN T Supports PROFizak V2: 60 bit operabon tme;
et [ ses7 511-1Pco00s80 S-s1age protection concept. technalogy
[W se<7 s11-1F001-0480 mrmmm
[ £E57 511-1FKO2-0ABD o R W"::':.
i » (@ CPUISIIRI PR mw:mw =nmmrmﬂ“ TCPP,
T secure Communication,
';'_'wwlﬁm communscation, 57 reuting, IP forse ek
Deives b [ CPU 151683 FDP server. DNG client. ORC LA- Server DA DA,
» (@ cPU 151753 PaDP me:pﬁe_ﬁmn
» [ cru 151872 PP FROFINETV2 3, 2 ponts, HDevice, WP, MEPD,
» [l CPU 151874 PHDP QDK imechronaut made. frmvare V1.9
'r.uw'lE'WW“F
| Details view v @ cPUISTITI N -
. F

Figure 6 Add the hardware controller to the project

In the Devices & Networks window the PLC is now visible in the network view.
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Figure 7 Selected IO controller visible in the Network view

5.2 Installation of GSDML files

In order to start configure a PROFIsafe over PROFINET device a GSDML file needs to be imported into the
software.

The necessary GSDML-file can be downloaded from www.leinelinde.com.

A Siemens - CATIALLL_DemolLl_Demo

froject  Edit View Insemt  Online  Options |Tools  Window  Help

5§ TY [ saveproject b M =) T ¥ Seings

Support packages

JWI— | hanage general station description files (G5D)
= Start Automation License Manager
HOQ = 2 |n| v
| Show reference text

Global libraries 3
MName L
* | ] LL Demo

Figure 8 Installation of GSDML file

1. Select Options -> Manage general station description files (GSD) and click the Browse button to navigate to the
location of the GSDML file. If a bitmap picture representing the encoder is requested, make sure that the
bitmap file is located in the same folder as the GSDML file. A bitmap file is included in the zip-file down-
loadable from www.leinelinde.com.

2. Select the GSDML file and click the Install button to start installing the selected GSDML file.

5.3 Setting the encoder configuration

When the GSDML file has been installed the supported encoder types can be found in the Hardware catalog un-
der Other Field Devices — PROFINET 10 —» Leine & Linde AB —» LEINE LINDE PROFINET Encoders. Select the type
of encoder to be configured. Drag and drop the device as shown in the Figure 9 below. If more than one encoder
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shall be configured, then the following steps need to be done once for each device.

(=
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
LB Hsavepoiet & X = X 92 B M N E R § coonline F cooriine do AR > - (1] PORT,
Demo De e: etwo
Devices Options ]
=] % Mewerk {1 Connections ¥ REEEe =H
H
v | Catalog H
~ [ LLDemo H
& Add new device ‘ HE 8
ghh Devices & networks L) Mriter  profle: [l [F[]|8
w [ PLC_1 [CPU1511F-1 PN] EAI TR bl » @ controllers 5
[IY Device configuration » [ HM
% online & diagnostics » [ PCystems
» [ Drives & starters

&) Scfety Administration
= » [ Network components

@ Software unitz
[g! Frogram blocks. » [ Detecting & Monitoring
[3 Technology objects. » [ Distributed li0
S oo » IR o suppyand dbuion
[ PLC tags » [ Field devices

+ [l Other field devices

[ PLC data types
[52) Watch and force tables » [ Additional Ethernet devices
~ [ PROFINETIO

(i online backups.
e »gone:
w [ Encoders.
» [ HEIDENHAIN
» [ JH Group.
~ [l Leine &Linde AB
[ LEINE LINDE FROFINET Encoders
Il 67 singletum

[ OPCUA communication
(i@ web applications
Device proxy data

i
sopeiq) ] snsel Q] sioor suuo =]

N I 6x8 multitun >
» i Ungrouped devices Il 200 Multiturn g
» 5§ Security settings [l 500 singletum a
b 3@ Cross-device functions I }Fsi 50 ||
» [§§ Common data [ Fs1 900 Mutiturn
» [ Documentation settings 1l 751900 Singletwm =
» (g Languages & resources ~ | Information
» [l Version control interface Device: [~]

» [ Online access
» [ Card ReaderiUSB memory

€[ u ] Dlloox T

F5160x

Figure 9 Setting up the encoder configuration

Expand the Module folder in the catalogue tree and double-click on the Module you want to select. There are
two safety modules and one standard module. The selected safety module will be located in slot 5 and the
standard modules can be in slot 1-4. Then open the Submodule folder to select the telegrams to be used, in this
example telegram 81 and telegram 37 are used. For more information regarding details of the different tel-
egrams see chapter 7.

Note: The steps above need to be performed once for each device.
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Figure 10 Select what Telegram/Module to be used
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5.4 Assign the device to 10-controller

In the Network view, right-click Not assigned and click on the Assign new IO controller to connect the device to

the IO controller in the project.

74 Siemens - CATIALL DemolLL Demo
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Figure 11 Assign IO controller
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5.5 Setting the encoder device name

In a PROFINET network all I0 devices needs to have a unique [P-address (but be in the same subnet) and device
name. In the Network view, click on the “PROFINET ENCODER” device. Then click on the Properties tab. The
setting for the IP-address and device name can be found under General->PROFINET interface [X1]-> Ethernet ad-
dresses. Set the IP-address and enter a suitable device name. Unclick the box “Generate PROFINET device name
automatically” to set your own device name.

Jf, Siemens - CATIALLL DemolLL Demo

Froject Edit View Insert Online Options Tools Window Help
| 5 (3 H swe et & X O B EEER I coonine F cootiine fp WA x 1)
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» [@ Web applications
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0} Program info
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Figure 12 IP-address and device name settings
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5.6 Assign device name

To assign the device name to the device, right-click on the “PROFINET ENCODER” device, then click on Assign
device name or click on the Assign device name icon.
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Figure 13 Assigning device name

The Assign PROFINET device name window will then open. Under the Online access field choose PN/IE as the type
of PG/PC interface. Then click on the Update list button to update the list. The encoder should now be avail-
able in the list. Choose the device to be configured with the help of the MAC address. The MAC address for the
device is written on the device label (see section 4.5). Then choose the PROFINET device name from the drop
down list and click the Assign name button.
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Figure 14 Assigning device name

If the assigning of the name went well, this will be indicated with a status OK as in Figure 15 below.

n PROFINET device name.

Configured PROFINET device

PROFINET device name:
Device type:

Online access
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Device filter
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L B g
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D Flash LED
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PROFINET device name
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[ ]

Online status information:

(i]
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&  The FROFINET device name "fi60x" was successfully assigned to MAC address "00-22-45-01-A0-E9".

[<] i

[2]

Close

Figure 15 Assigned device name OK

Note: All connected devices need to be assigned a unique device name
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5.7 Setting PROFINET parameters

This chapter describes how to change the module parameters for the standard PROFINET telegrams/modules
(not safety) in the encoder configuration. To set the encoder user parameters, click on Parameter Access Point
under the Device view. Then click Properties->General->Module parameters.
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Figure 16 Setting PROFINET parameters of the encoder

The Module parameters window will open. Change the value of the different parameters by clicking on the
drop-down list in the Value field for the respective parameter. For more information regarding parameters, see
chapter 7.3.
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Figure 17 Example of parameter data
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5.8 Settings of PLC

To set up communication with PROFIsafe protocol an F-CPU is needed. In order to run it failsafe some settings
of the F-CPU is needed or recommended to be done when you set up a new project, please refer to relevant
instruction from the manufacturer. In this section a short example is shown on what to think of.

F-capability of the F-CPU must be activated by checking the box in Figure 18.
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Figure 18 F-capability most be activated in the F-CPU

The access level of the F-CPU most be selected, depending on the circumstances in the specific application it
can vary. In below example Full access (no protection) is selected, and hence a mandatory access password is
needed to be entered (recommended as minimum) to access the fail-safe functions in the program.
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Figure 19 Select the access level of the PLC and enter a password
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Another password could be set to protect the offline program in TIA portal from editing. This password can be

set through Safety Administration->Access protection, visible in Figure 20 below.
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Figure 20 Offline access protection of safety program

It is also optional to add a password for confidential PLC configuration data, under Protection & Security-
>Protection of the PLC configuration data. The password need to be entered during download of the data to the

PLCif it is added to the progam.
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Figure 21 Password for Protection of the PLC configuration data
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The F_Source_Add of the PLC can be changed under Fail-safe->F-destination address range for PROFIsafe ad-
dress type 1. Under Central F-source address the address is assigned. The F_Source_Add need to be unique on
the network and not equal to any F_Dest_Add in the network.
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Figure 22 Change F_Source_Add in PLC
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5.9 Setting F-parameters and iParameters

For the PROFIsafe protocol the F-parameters and the iParameters (individual failsafe parameters) can be ad-
justed for the device.

The iParameters are found in the Device view of the encoder. The Parameter Access Point for the failsafe
module (indicated by yellow flag) in the Device overview window must be selected. Under Properties->General-
>Module parameters the iParameters are visible. The iParameters are device specific and can all be adjusted for
the application. Detailed information of the specific iParameters are found in chapter 7.1.

From the sum of the iParameters the F-parameter iParCRC is generated. The generation of iParCRC must occur
outside the configuration program. The iParCRC can be calculated by the Leine Linde webserver (see chapter
11.4).
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Figure 23 Setting iParameters of the encoder

The F-parameters include information of the PROFIsafe layer to adapt some functions and double check that
the configuration is correct (by CRCs). Some F-parameters are programmed into the hardware and cannot be
changed for the device (marked in grey), while the ones with white background could be edited by the user. F_
Dest_Add are defined in the Leine Linde Webserver (Chapter 11.3). For information about the specific F-param-
eters see chapter 7.2.
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Figure 24 F-parameters for the safety program

Note: The F-parameter F_iPar_CRC has to be entered as a hexadecimal number and
F_Dest Add # F_Source_Add. The F_Source_Add and F_Dest_Add also need to be unique in the network.

5.10 Go online with the project

When the configuration and parameterization of the device has been finalized, the settings needs to be com-
piled before they can be downloaded to the 10 controller. This is done by clicking on the Compile button.
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Figure 25 Compile the program



36

PROFlIsafe
USER MANUAL

www.leinelinde.com

Then download the settings to the IO controller by clicking on the Download button.

In the extended Download to device window, select your interface/subnet (PN/IE_1) and click on the Start search

button. Then choose the IO controller and click on the Load button.
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Figure 26 Download configuration to device

Now the Load preview window will open. In this example you have to select Stop all in the drop down menu for
Stop modules and enter the password to gain full access (including fail-safe access) from the PLC. Then press
Load, followed by Finish and the program is downloaded to the IO controller. If everything went well, both the
Module and Bus LED shall turn to green. Now you can go online in the program by pressing the Go online but-

ton.

Load preview b4

emmw

Staws | Target Meisage Athon
40 & = rca Ready for loading. Load 'PLC_1"
1 * Protection Protection from unauthonized access

Device: connected to an enterprize netwark of directly ta the

internet must be appropriately protected against unawtharized
sccess, e.9. byuse of firewalls and network segmentation, For
mare informatan abaut ind) ecurity, please visit

! bt itz iemens comiindus tris ke cunty
b Stop modules The medules are stopped for downloading to device. Stop all
* Password Pazsword required.

Enter a pazzword to gain full access (including failzafe access)to
the micdule "PLC_1”

Download to device

-

Device configurati... Delete and replace system data in target
Software Dewnload software to device Conzistent dewnload

Conzistent download

-

Sofetyprogam Load safety program to device

Certificate configu... Passwords for confidential PLC coniguration data were changed.

@ 0 0 0 0000

Teut ibraries Downioad all alarm texzs and text list texts to device Conzistent download

Figure 27 Load preview, download the configuration to the IO device.
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The password have been entered and all modules are stopped.

After a download of a safety program an operator acknowledgement is needed to release the unit from safe
state and deliver safety related data.

It is required to start the CPU after download (see below Figure) in order to put PLC in run mode.

= P = "
i 20| B 2 :
e CRUISTIRT PN 51 60
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¢ ‘gl Comman det
+ B Documentation settings
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¥ [pgg Orhine sccess
| ¥ [ Card Bewderisss memary

Figure 28 Start CPU in order to put PLC in run mode

5.11 Access safe position and safe speed data

This is a short intuitive example on how to access the safe position and safe speed values in the PROFIsafe pro-
tocol. When the safety program is created it will automatically generate an F-Runtime group. The F-Runtime
group consist of

e F-Organization Block FOB_RTG1 (OB123)
e F-Function Block Main_Safety RTG1 (FB1)
e F-Data Block Main_Safety RTG1_DB (DB1)

You can find the F-Runtime group under safety administration. The default settings, seen in Figure 29, are used
in this example
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Figure 29 F-Runtime group handling safety program blocks, automatically generated for a safety program

Right click on Main_Safety_RTG1 (FB1) in the project tree under PLC_1->Program blocks. The programming
language is here changed to FBD (Function block diagram). Both ladder and FBD are allowed to use for safety

programming.
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Figure 30 Switch programming language to FBD

Double click on Main_Safety_RTG1 (FB1) and add the assignment block as in below figure under Network 1.
The assignment block is coupling the signal ACK_REI from the measuring data “F00012_STD_SafetyTelegram-
36PROF.ACK_REI” to the memory bit M0.0. The ACK_REI (Acknowledge reintegration) signal need to have value

TRUE (1) for the IO controller to receive safety data.

Network 1: 1=Acknowledgment for reintegraticn

"FOD012_Std_
Safety
Telegram36PROF
_ACK_REI

00
"Teg 1" — —_—

Figure 31 Add an assignment block for ACK_REI signal to Network 1 in Main_Safety_RTG1 (FB1)
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The tags safe speed, safe position, speed, position and Tag_1 with corresponding addresses (according to
telegram 36) are added to a tag table seen in below figure.

Project Edit View Insert Online Options Tools Window Help

5 H ] saveprojer F M =2 5 X O )N H B coonline ¥ cooffine gz NI > H /] [= roiect
LL Demo » PLC_1[CPU 1511F-1 PN] » PLCtags » Default tag table [67]
Devices
£ EEA PR
Default tag table
Name Mame Data type Address Retain  Acces.. Writa.. Visibl...
¥ | ] LLDemo 1 < safe position DWword %ID2 E B E
B Add new device 2 < safe speed DWord %ID6 =] =] =]
i Devices & networks 3 < Position DWord %ID15 ™ ™ ™
= [[§ PLC_1 [CPU 1511F-1 PN] 4 4@ Speed DViord %019 = = =
I Device configuration 5 <4 Tag_1 Boal “M0.0 v [ v
ﬁ Online & diagnostics 6 Add news E

@ safety Administration
» @@ Software units
» ’;:L Program blocks
v [ Technology objects
3 External source files
7 F‘-d PLC tags
%5 Showall tags
‘L'Add new tag table
%% Default tag table [57]

Figure 32 Tags for data of telegram 36 created. The yellow tags indicate failsafe data.

The values for the tags can be monitored in a watch table as in Figure 31 below. When going online Tag_1 need
to be changed from FALSE->TRUE in order to monitor the safe data from the PROFIsafe protocol. In this exam-
ple the tags Position and Speed were also included, these are referring to standard (non safety) telegram data
from PROFINET.

Project Edit View Insert Online Options Tools Window Help

Gf A saveproer & X Bl 2 X O (¥ G M B [} F Goonline F Goofiline fiz NI X' S 1

Devices

S HRE|sFF & FAAS T
i Name Address Display format
Name 1 “Safe position” %ID2 Hex
= | ] LLDemo 2 “Safe speed” %ID6 Hex
K Add new device 3 “Position” %ID15 Hex
g Devices & networks 4 “Speed” %ID19 Hex
~ [ PLC_1[CPU 1511F-1 PN] 5 *Tag_1" %00 Bool
I} Device configuration 6 Add new l:l

%] Online & diagnostics
@ Safety Administration
» [gg Software units
» |5l Program blocks
» (3 Technology objects
4 External source files
= I:i FLCtags
.:éi Show all tags
B Add newtag table
2 Defaulttag table [67]
» [l PLC data tves

Figure 33 Monitor safe values from the PROFIsafe and PROFINET communication in a watch table.

For further documentation and help refer to manual for the SIMATIC-1500 and TIA-portal.
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6 Parameters

Parametrization of an absolute encoder is carried out using acylic PROFINET communication. For the PROFIsafe
over PROFINET interface one can divide the parameters in to three categories: iParameters, F-parameters and
PROFINET parameters. The iParameters are the set of individual failsafe parameters that are specific for the
device and manufacturer. The iParameters are defined in the GSDML file and need to be verified with a special
signature through the F-parameter F_iParCRC. The F-parameters are the general (minimum) failsafe param-
eters needed to be supported by the device for PROFIsafe communication. With PROFINET parameters here is
referred to all parameters that are non-safety relevant.

6.1iParameters

The iParameters are defined in the GSDML file. The necessary GSDML-file can be downloaded from www:.
leinelinde.com.

iParameter Allowed values Default value Note
Safe code sequence 0,1 0 0=CW,1=CCW
Safe position value scaling 0,1 0 0= safe Scalmg disabled
1 = safe scaling enabled
Safe measuring units per revolution 2-524288 524288
Total safe measuring range 2-2147483648 2147483648
0 = Steps/1000ms
. . . 1 = Steps/100ms
Safe velocity measuring unit 0-3 3 2 = Steps/10ms
3 =rpm
Safe velocity derivation time 1-1000 100 Values in ms
— 2
Safe acceleration measuring unit 0,1 1 0 = steps/s
1=rad/s’
Safe acceleration derivation time 100-1000 100 Values in ms

Table 4 List of all iParameters for the device

6.1.1 Safe code sequence

Defines the direction for an increasing position value, looking at shaft.
0 = Clockwise (CW) rotation increasing position
1 = Counter-clockwise (CCW) rotation increasing position

6.1.2 Safe position value scaling

The safe scaling function converts the encoder’s physical safe absolute position value by means of software in
order to change the measuring range of the encoder. The parameters Safe measuring units per revolution (see
6.1.3) and Total safe measuring range (see 6.1.4) are the safe scaling parameters set by the corresponding
iParameters. Safe scaling is active only if the control bit for the iParameter Safe position value scaling is set to 1
(Enabled). When the safe scaling control bit is set to 0, the safe scaling function is disabled. Disabled scaling
means that the encoder position will work in the full range. For a multiturn encoder the full safe position range is
0-2147483648 (31 bits).
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Note: Safe position value scaling are not affecting scaling of the standard (non-safe) position value.

6.1.3 Safe measuring units per revolution

This parameter sets the safe single-turn measuring range of the encoder. In other words it is the number of
measur-ing steps during one revolution of the encoder shaft.

Example: For an encoder with 19-bit single-turn resolution, the permissible value range for “Safe measuring
units per revolution” is between 2-524288 for one revolution.

Note: After downloading new (safe) scaling parameters, a (safe) preset must be performed to set the encoder
starting point to (safe) absolute position 0 or to any required starting position within the (safe) scaled oper-
ating range.

6.1.4 Total safe measuring range

This parameter sets the total safe measuring range of the encoder. The total safe measuring range is
calculated by multiplying the safe single-turn measuring range with the number of safe distinguishable
revolutions.

Example:

The total measuring range for a 31 bit encoder is between 2 and 2% (2147483648). The total safe measuring
range is calculated as below: Safe measuring units per revolution x Total safe measuring range = 524288 x 4096
=2147483648. The device has one operating mode for scaling, which is called free scaling.

Safe free scaling:

(Safe) free scaling means that the measuring range of the encoder can be set to any desired number within the
limitation of the encoder’s maximum total measuring range. The encoder will then work in cyclic operation,
which means that the encoder counts from 0 to maximum set value and then starts over from 0 again (0-
max-0-max-0...) until it reaches the maximum total measuring range.

Example of safe free scaling:
Safe measuring units per revolution = 1000 steps
Total safe measuring range = 3000 steps (Safe measuring units per revolution x 3 revolutions)

Position i

L1011

Measuring range

Figure 34 Safe free scaling

Note: After downloading new (safe) scaling parameters, a (safe) preset must be performed to set the encoder
starting point to (safe) absolute position 0 or to any required starting position within the (safe) scaled oper-
ating range.
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6.1.5 Safe velocity measuring unit

The units for the safe velocity can be set according to following units:

Value Unit

0 Steps/s

1 Steps/100ms

2 Steps/10ms

3 RPM (Revolutions per minute)

where 3 (RPM) is the default value of the iParameter. Steps for the safe speed units (Steps/s, Steps/100ms,
Steps/10ms) refers to the maximum number of safe position steps over one revolution.

Note: If safe scaling is activated the velocity units including steps are scaled accordingly

6.1.6 Time base for safe velocity

The parameter indicates the integration time to calculate the safe velocity.

Long integration times is suitable for high-resolution measurements at low speeds. While low integration times
is beneficial in applications for high velocities and high dynamics, with sudden changes. The default value for
the iParameter is 100 ms. The update time of the safe velocity data is affected with increased integration time.

6.1.7 Safe acceleration measuring unit

The units for the safe acceleration can be set according to following units:

Value Unit
0 Steps/s?
1 Rad/s?

where 1 (Rad/s?) is the default value of the iParameter. Steps for the safe acceleration unit (Steps/s?) refers to
the maximum number of safe position steps over one revolution.

Note: If safe scaling is activated the acceleration unit including steps is scaled accordingly
6.1.8 Time base for safe acceleration

The parameter indicates the integration time to calculate the safe acceleration value. The default value for the
iParameter is 100 ms. The update time of the safe acceleration data is affected with increased integration time.

6.2 F-parameters

F-Parameter Settable Description

F_SIL No 1 = SIL3 (default)

CRC signature length,
F_CRC_Length No 0 = 3-byte-CRC (default)
1 =4-byte-CRC
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F-Parameter Settable Description
F_Block_ID No
F_Par Version No
F Source Add Yes Source address, default =1

Range: 1-OxFFFE

Destination address, default = 1

F_Dest_Add Yes Range: 1-OXFFFE

F_Passivation No

F_CRC_Seed No

. Watchdog time, default = 125 ms,

F_WD_lime Yes Range: 10-10000 ms
CRC of iParameters, default = 0x7F51C55D

F_iPar CRC Yes Range: 1-OxFFFFFFFF (FSCP test mode is not sup-
ported)

F Par CRC No CRC of F-Parameters, default = 0x4987

Range: 0-OxFFFF

Table 5 List of all F-parameters for the device

6.2.1 F_SIL

The parameter F_SIL specifies what safety intergrity level the the user can expect from the F-Device.

6.2.2 F_CRC_Length

The parameter F_CRC_Length specifies the length of the CRC signature. Default value is 3-byte-CRC (PROFIsafe
V2.4). 4-byte-CRC is for PROFIsafe V2.6.1.

6.2.3 F_Block_ID

Since the measuring system supports device-specific safety parameters (iParameters) this parameter is precon-
figured with the value “1 = generate F_iPar_CRC” and cannot be changed.

6.2.4 F_Par_Version

The parameter identifies the PROFIsafe version “V2-Mode” implemented in the measuring system. This value is
predefined and cannot be changed.

6.2.5 F_Source_Add / F_Dest_Add

The parameter F_Source_Add defines a unique source address within the network. In previous example with
Siemens S7-1500 it is automatically assigned a source address with standard value 1. The parameter F_Dest_
Add defines a unique destination address within the network. The destination address is assigned to the en-
coder via LL Webserver (see chapter 11 for details). The parameter codename is constructed with the F_Source_
Add and F_Dest_Add.

The device is a FSCP 3/1 Address Type 1: F-(Sub)Module which checks as Retentive Selection of the Codename
the destination address only.

Note that F_Source_Add=#F_Dest_Add
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6.2.6 F_Passivation

Defines passivation type. Fixed to module-granular passivation.

6.2.7 F_CRC_Seed

The parameter F_CRC_Seed specifies the length of the CRC signature. Default value is 3-byte-CRC (PROFIsafe
V2.4). 4-byte-CRC is for PROFIsafe V2.6.1.

6.2.8 F_WD_Time

The parameter F_WD_Time is monitoring the so called Watchdog time of the measuring system. A valid safety
telegram must arrive from the F-Host within this time otherwise the measuring system will be set to safe state.
Default value is 125 ms.

6.2.9 F_iPar_CRC

The parameter F_iPar_CRC defines the checksum value, which is calculated from all iParameters of the device-
specific part of the measuring system and ensures safe transmission of the iParameters. The calculation occurs
in the LL webserver (see chapter 11). The checksum value calculated there must then be manually entered in
the F-Host engineering tool.

6.2.10 F_Par_CRC

The F_Par_CRC parameter defines the checksum value, which is calculated from all F-Parameters of the meas-
uring system and ensures safe transmission of the F-Parameters. F_PAR_CRC is generated automatically.

6.3 PROFINET IO parameters

Module parameters are standard acyclic PROFINET IO parameters that defines the encoder specific setup and
configuration. The module parameters are read and written during run-up of the device. In table 6 the module
parameters are listed. For other acyclic data that is read and written online over base mode parameter (BMP)
access details can be found in chapter 9.

Parameter Allowed values Default value
Parameter initialization control 0-1 0 = PRM Data Block
Parameter write protect 0-1 0 = Write all
Parameter 65005 write protect control 0-1 0 = Write enabled
Reset control write protect 0-1 0 = Write enabled
Code sequence 0-1 0=CW

Class 4 functionality 0-1 0 = Disable
G1_XIST preset control 0-1 1 =Disable
Scaling function control 0-1 0 = Disable
Alarm channel control (Profile V3) 0-1 0 = Disable
Encoder profile V3.1 compatibility 0-1 0 = Disable
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Parameter Allowed values Default value
Measuring units per revolution LSB 2-524288 524288
Total measuring range LSB 2-2147483648 2147483648
Master lifesign failure unit 0-255 1
Velocity measuring unit 0-4 1 = Steps/100 ms
Velocity reference value 0-6000 3000 rpm
Velocity derivation time 1-1000 ms 100 ms
Acceleration measuring unit 0-1 0 = Steps/s?
Acceleration derivation time 100-1000 ms 500 ms

Table 6 List of all PROFINET IO parameters of the device

6.3.1 Parameter initialization control

Select if the run-up initialization of encoder parameters are using data from PRM Data Block (0) or Only NV-
RAM (1).

6.3.2 Parameter write protect

Select if the online access on parameters via acylic communication service is read and write (0) or read only
(1). It does not affect the write access to parameter 65 005 and 972, for these parameters the access control is
defined separately.

6.3.3 Parameter 65005 write protect control

Defines if the online access on parameter 65 005 and 971 via acylic communication service is read and write
(0) or read only (1).

6.3.4 Reset control write protect

Defines if the online access on parameter 972 via acylic communication service is read and write (0) or read
only (1)

6.3.5 Code sequence

The code sequence defines whether the absolute position value should increase during clockwise or counter-
clockwise rotation of the encoder shaft, seen from flange side. The code sequence is set by default to increase
the absolute position value when the shaft is turned clockwise (0).

Attribute Meaning Value
Increasing position values with clockwise rotation

cw . 0
(seen from shaft side)

cow Increasing position values with counter-clockwise rotation 1

(seen from shaft side)

Table 7 Code sequence
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Note: The position value will be affected when the code sequence is changed during operation. It might be
necessary to perform a preset after the code sequence has been changed.

6.3.6 Class 4 functionality

This parameter enables or disables the measuring task functions Scaling, Preset and Code sequence. If the
function is enabled, scaling and code sequence control affects the position value in G1 XIST1, G1 XIST2 and
G1 XIST3. A preset will in this case always affect G1 XIST2 and G1 XIST3 but if the parameter “G1 XIST1 Preset
control” is disabled the preset will not affect the position value in G1 XIST1.

Attribute Meaning Value
Enable Scaling/preset/code sequence control enabled 1
Disable Scaling/preset/code sequence control disabled 0

Table 8 Class 4 functionality

6.3.7 G1 XIST1 Preset control

This parameter controls the effect of a preset on the G1 XIST1 actual value. If “Class 4 functionality” is activat-
ed and “G1 XIST1 Preset control” is disabled, the position value in G1 XIST1 will not be affected by a Preset.

Attribute Meaning Value
Enable G1 XIST1 is affected by a preset command 0
Disable Preset does not affect G1 XIST1 1

Table 9 G1 XIST1 Preset control

Note: There is no functionality of this parameter if the “Class 4 functionality” parameter is disabled.

6.3.8 Scaling function control

This parameter enables or disables the Scaling function of the encoder.

Attribute Meaning Value
Enable Scaling function is enabled 1
Disable Scaling function is disabled 0

Table 10 Scaling function control
Note: The parameter “Class 4 functionality” must be enabled to use this parameter.

6.3.9 Alarm channel control (Profile V3)

This parameter enables or disables the device-specific Alarm channel transferred as “Channel Related Diagno-
sis”. This functionality is used to limit the amount of data sent in isochronous mode.
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If the value is zero (default value) only the communication related alarms are sent via the alarm channel.

If the value is one (1) also encoder profile specific faults and warnings are sent via the alarm channel.

Attribute Meaning Value
Enable Profile specific diagnosis is switched on 1
Disable No profile specific diagnosis (default) 0

Table 11 Scaling function control

Note: This parameter is only supported in Encoder profile V3.1 compatibility mode. In standard mode the
profile-specific diagnosis is always active.

6.3.10 Encoder profile V3.1 Compatibility

This parameter defines if the device should run in a mode compatible to Version 3.1 of the Encoder profile. See
below for an overview of functions affected when the compatibility mode is enabled.

Attribute Meaning
Enable Compatibility with Encoder profile V3.1
Disable No profile specific diagnosis (default)

Table 12 Profile V3.1 compatibility mode

Function Compatibility mode enabled (=0) Compatibility mode disabled (=1)
Ignored, the control word (G1 STW) and

Control by PLC the set point values are always valid. Supported

(STW2 ENC) Control requested (ZSW2 ENC) is not sup- bp

ported and is set to 0.

Module param-

oter Maximum Not supported in V4.1 mode. In V4.1 the

. Supported value is fixed to 1. PROFIdrive P925 is op-

Master Sign of . R o

. . tional to control the life sign monitoring
Life failures
User parameter Not supported, the application alarm
Alaram channel | Supported channel is active and controlled by a
control PROFIdrive parameter.
P965 Profile ver- 31 (v3.1) 42(V4.2)

sion

Table 13 Compatibility mode overview

6.3.11 Scaling function parameters

The scaling function converts the encoder’s physical absolute position value by means of software in order to
change the resolution of the encoder. The scaling parameters will only be activated if the parameter “Class 4
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functionality” and “Scaling function control” are enabled. The permissible value range for the scaling is limited
by the resolution of the encoder. The scaling parameters are either securely stored in the encoder or received
by controller during start-up.

6.3.11.1 Measuring units per revolution

This parameter sets the single-turn resolution of the encoder. In other words it is the number of measuring
steps during one revolution of the encoder shaft.

Parameter Meaning Data type

Measuring units

per revolution The single-turn resolution in measuring steps Unsigned 32

Table 14 Measuring units per revolution

Note: After downloading new scaling parameters, the preset function must be used to set the encoder start-
ing point to absolute position 0 or to any required starting position within the scaled operating range.

6.3.11.2 Total measuring range

This parameter sets the total measuring range of the encoder. The total measuring range is calculated by mul-
tiplying the single-turn resolution with the number of distinguishable revolutions (multi-turn resolution).

Example:

The total measuring range for a 31 bit multi-turn encoder with a 19 bit single-turn and a 12 bit multi-turn
resolution is between 2! and 2% (2147483648). The total measuring range is calculated as below: Measuring
units per revolution x distinguishable revolutions= 524288 (2%%) x 4096 (2'%) = 2147483648. The device has one
operating mode for scaling, which is called free scaling.

Free scaling:

Free scaling means that the resolution of the encoder can be set to any desired number within the limitation
of the encoder's maximum total resolution. The encoder will then work in cyclic operation, which means that
the encoder counts from 0 to maximum set value and then starts over from 0 again (0-max-0-max-0...) until it
reaches the maximum total resolution.

Example of free scaling:

Measuring units per revolution = 1000 steps
Total measuring range = 3000 steps (Measuring units per revolution x 3 revolutions)

Position 4

L

3000 | ====g===my =g e -

Measuring range

Figure 35 Free scaling

Note: After downloading new scaling parameters, a preset must be performed to set the encoder starting
point to absolute position 0 or to any required starting position within the scaled operating range.
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6.3.12 Maximum Master Sign-0f-Life failures

With this parameter, the number of allowed failures of the Master’s Sign-Of-Life is defined. The default value is
one (1).

Parameter Meaning Value

The number of permissible failures of the

. .2
master’s life sign 0..255

Maximum Master Sign-of-Life failures

Figure 36 Maximum Master Sign-of-Life failures

Note: This parameter is only supported in Encoder profile V3.1 or V4.2 mode. When using the encoder in
V4.1 mode the value is fixed to 1.

6.3.13 Velocity measuring unit

This parameter defines the coding of the velocity measuring units used to configure the signals NIST A and
NIST B. Telegrams 82, 83, 84, 86, 88, 89 includes velocity output and needs a declaration of the velocity measur-
ing unit.

Velocity measuring units for encoder Value
Steps/s 0
Steps/100 ms 1
Steps/10 ms 2
RPM 3
N2/N4 normalized 8

Figure 37 Velocity measuring units for encoders

6.3.14 Velocity reference value

The N2/N4 normalization will normalize the speed to a percentage of the “Velocity reference” where 0x0 = 0%
and 0x4000 0000 (for N4 and 0x4000 for N2) = 100%. Possible values are -200% <= value <= 200%. The Velocity
Reference is configured using parameter 60000 in RPM.

Example:
Velocity reference value= 3000 rpm

N2 value = Desired rpm / 3000 rpm * 0x4000
N4 value = Desired rpm / 3000 rpm * 0x4000000

Using 2000 rpm gives

Profinet N2 value 2000 rpm / 3000 rpm * 0x4000 = 10923
Profinet N4 value 2000 rpm / 3000 rpm * 0x40000000 = 715827883

Note: This parameter is only used when N2/N4 Normalization has been chosen as velocity measuring unit.
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6.3.15 Velocity derivation time

The parameter indicates the derivation time to calculate the velocity in NIST A and NIST B.

Long derivation times is suitable for high-resolution measurements at low speeds. While low integration times
is beneficial in applications for high velocities and high dynamics, with sudden changes. The default value is
100 ms.

6.3.16 Acceleration measuring unit

The units for acceleration can be set according to following units:

Value Unit
0 Steps/s?
1 Rad/s?

where 1 (Rad/s) is the default value.

6.3.17 Acceleration derivation time

The parameter indicates the derivation time to calculate the acceleration value. The default value is 100 ms.
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7 PROFINET 10 and PROFIsafe data description

7.1 Encoder profile overview

This manual relates to encoders that fulfill the demands and functionality according to Encoder profile V4.2
(PNO no 3.162), PROFIsafe V2.6.1 (Order no. 3.192) and PROFIsafe V2.4 (Order no. 3.192b). The operating func-
tions for devices according to this profile are divided into four non-safety related encoder application classes,
named Class 1, Class 2, Class 3 and Class 4 respectively two safety related, named Class S1 and Class S2 for
PROFIsafe communication. For further information regarding the device functionality, refer to the device pro-
file. The profiles, PROFINET and PROFIsafe technical information can be ordered at PNO in Karlsruhe, Germany
(www.profinet.com).

7.2 Application class definition

The devices can be configured as a class 1, 2, 3 or class 4 PROFINET IO device according to the Encoder profile
V4.2

CLASS 1 Standard encoder with preset functionality. Isochronous mode is not supported. Inherited
from old PROFIBUS profile for DP-VO. Specially dedicated to General motion application.

CLASS 2 Standard encoder with preset functionality. Isochronous mode is not supported. Inherited
from old PROFIBUS profile for DP-VO. Specially dedicated to General motion application.

CLASS 3 Standard encoder with base mode parameter access, preset functionality, velocity value and
scaling functionality. Inherited from old PROFIBUS profile for DP-VO. Specially dedicated to
General motion application. Isochronous mode is supported.

CLASS 4 Device with base mode parameter access and limited parameterization of the functionality.
Isochronous mode is supported.

The devices can be configured as a class S1 or S2 PROFIsafe device according to the PROFIsafe profile V2.6.1
and V2.4,

CLASS S1 Standard Safety Encoder (safe position actual value) with preset functionality. Isochronous
mode is not supported.

CLASS S2 Standard Safety Encoder (Class S1) with additional safe speed actual value. Isochronous mode
is not supported.

7.3 Standard and manufacturer specific signals

The table below describes the standard and manufacturer specific window signals that are used to configure
the IO data. The signals are described in the following sections of chapter 8.

Significance Abbreviation Length (bits) Data type

Safety related standard signals

Safe speed actual

S NIST16 16 Signed
value
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Significance Abbreviation Length (bits) Data type

Safe position actual S XIST32 39 Signed

value

Safety control word 1 | S STW1ENC 16 Unsigned

Safety status word 1 S ZSW1 ENC 16 Unsigned

Safe position preset | ¢ pppoprs) 32 Signed

value

Velocity value A NIST A 16 Signed

Velocity value B NIST B 32 Signed

Control word 1 G1 STW 16 Unsigned

Status word 1 G1ZSwW 16 Unsigned

Position value 1 G1 XIST1 32 Unsigned

Position value 2 G1 XIST2 32 Unsigned

Position value 3 G1 XIST3 64 Unsigned

Control word 2 STW2 ENC 16 Unsigned

Status word 2 ZSW?2 ENC 16 Unsigned

Encoder preset con-

trol word 31 bit with G1 XIST PRESET B 32 Unsigned

trigger bit included

Encoder preset con- .

trol word 32 bit G1 XIST PRESET B1 32 Unsigned

Encoder preset con- | ) y1o1 pRESET ¢ 64 Unsigned

trol word 64 bit &

Manufacturer specific safety related signals

Safe speed actual .

value 32-bit S NIST32 32 Signed

Safe acceleration .

actual value 16-bit SACCLO 16 Signed

Safe acceleration )

actual value 32-bit SACC32 32 Signed
Manufacturer specific (non-safety related) signals

Acceleration value ACCB 32 Signed

Table 15 Standard and manufacturer specific signals

7.4 Standard and manufacturer specific telegrams

Configuration of PROFINET devices with PROFIsafe profile are made by choosing different telegram structures.
The telegrams are used to specify the data length and which type of data that are sent to and from the IO
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controller. For some of the telegrams the communication is exclusively with safe data and safe information
according to PROFIsafe profile. A configuration error will occur if for example a 37 bits multi-turn encoder is
used and has been configured with Telegram 81-83. A 37 bit encoder needs Telegram 84 which supports 64 bit
position values. Leine Linde PROFIsafe encoders support the standard and manufacturer-specific telegrams ac-
cording to the table below.

Telegram Absolute encoder
Standard Telegram 36 (Safety) Supported
Standard Telegram 37 (Safety) Supported
Standard Telegram 81 Supported
Standard Telegram 82 Supported
Standard Telegram 83 Supported
Standard Telegram 84 Supported
Standard Telegram 86 Supported
Standard Telegram 87 Supported
Standard Telegram 88 Supported
Standard Telegram 89 Supported
Manufacturer specific safety telegram 58001 Supported
Manufacturer specific safety telegram 58003 Supported
Mfr 60600 Acceleration 32 bits Supported

Table 16 Standard and manufacturer specific telegrams

7.5 Standard telegram 36 (Safety)

Standard Telegram 36 uses 6 bytes for output data from the IO controller to the device and 8 bytes of input
data from the encoder to the I0-controller. All data is safety related.

Output data from the IO controller:
2 bytes F Control word 1 (S_STW1_ENC)
4 bytes F Preset value (S_PRESET32)

IO Data (word) 1 2 3
Byte 0 1 2 3 4 5
Set point S STW1 ENC S PRESET?32

Table 17 Output data Telegram 36
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Input data to the IO controller:

2 bytes F Status word 1 (S_ZSW1_ENC)
2 bytes F Velocity value (S_NIST16)

4 bytes F Position value (S_XIST32)

IO Data (word) 1 2 3 4
Byte 0 1 5 7
Actual value S ZSW1 ENC S NIST16 S XIST32

Table 18 Output data Telegram 36

7.6 Standard telegram 37 (Safety)

Standard Telegram 37 uses 6 bytes for output data from the IO controller to the device and 6 bytes of input

data from the encoder to the I0-controller. All data is safety related.

Output data from the IO controller:
2 bytes F Control word 1 (S_STW1_ENC)
4 bytes F Preset value (S_PRESET32)

I0 Data (word)

Byte

Set point

S STW1ENC

S PRESET32

Table 19 Output data Telegram 37

Input data to the IO controller:
2 bytes F Status word 1 (S_ZSW1_ENC)
4 bytes F Position value (S_XIST32)

I0 Data (word)

Byte

Actual value

S ZSW1 ENC

S XIST32

Table 20 Input data Telegram 37

1.7 Standard telegram 81

Standard Telegram 81 uses 4 bytes for output data from the IO controller to the device and 12 bytes of input
data from the encoder to the I0-controller.

Output data from the IO controller:
2 bytes Control word 2 (STW2 ENC)
2 bytes Control word 1 (G1 STW)

55



56

PROFlIsafe

USER MANUAL

www.leinelinde.com

I0 Data (word)

Byte 0

Set point STW2 ENC

G1STW

Table 21 Output data Telegram 81

Input data from the IO controller:
2 bytes Status word 2 (ZSW2 ENC)
2 bytes Control word 1 (G1 ZSW)

4 bytes Position value 1 (G1 XIST1)
4 bytes Position value 2 (G1 XIST?2)

I0 Data
(word)

Byte 0 1

10 11

Actual

ZSW2 ENC
value

G1ZSwW

G1XIST1

G1 XIST2

Table 22 Input data Telegram 81

7.8 Standard telegram 82

Standard Telegram 82 uses 4 bytes for output data from the IO controller to the device and 14 bytes of input
data from the encoder to the I0-controller.

Output data from the IO controller:

2 bytes Control word 2 (STW2 ENC)
2 bytes Control word 1 (G1 STW)

I0 Data (word) 1 2
Byte 0 1 2
Set point STW2 ENC G1STW

Table 23 Output data Telegram 82

Input data from the IO controller:
2 bytes Status word 2 (ZSW2 ENC)
2 bytes Control word 1 (G1 ZSW)
4 bytes Position value 1 (G1 XIST1)
4 bytes Position value 2 (G1 XIST?2)
2 bytes Velocity value A (NIST A)
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I0 Data

(word) 1 2 3 4 5 6 7
Byte 0 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13

‘i\,:tl‘il ZSW2ENC | G1ZSW G1 XIST1 G1 XIST2 NIST A

Table 24 Input data Telegram 82

Note: Avoid using telegram 82 together with a 19 or 31 bit resolution encoder. Telegram 82 uses only a 16
bit velocity value and an overflow of the speed value is likely to occur.

7.9 Standard telegram 83

Standard Telegram 83 uses 4 bytes for output data from the controller to the device and 16 bytes of input data
from the device to the controller

Output data from the IO controller:
2 bytes Control word 2 (STW2 ENC)
2 bytes Control word 1 (G1 STW)

I0 Data (word) 1 2
Byte 0 1 2 3
Set point STW2 ENC G1STW

Table 25 Output data Telegram 83

Input data from the IO controller:
2 bytes Status word 2 (ZSW2 ENC)
2 bytes Control word 1 (G1 ZSW)
4 bytes Position value 1 (G1 XIST1)
4 bytes Position value 2 (G1 XIST?2)
4 bytes Velocity value B (NIST B)

10 Data 1 2 3 4 5 6 7 8
(word)

Byte | 0 1 2 0 3| 4| 5|6 | 7|8 9 10 11 12| 13| 14 | 15
‘:\;tlzzl ZSW2ENC | G1ZSW G1 XIST1 G1 XIST2 NIST B

Table 26 Input data Telegram 83

7.10 Standard telegram 84

Standard Telegram 84 uses 4 bytes for output data from the controller to the encoder and 20 bytes of input
data from the encoder to the controller. Telegram 84 shall only be used for encoders with resolution higher
than 32 bit.
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Output data from the IO controller:
2 bytes Control word 2 (STW2 ENC)
2 bytes Control word 1 (G1 STW)

IO Data (word) 1
Byte 0 1 2 3
Set point STW2 ENC G1STW
Table 27 Output data Telegram 84
Input data from the IO controller:
2 bytes Status word 2 (ZSW2 ENC)
2 bytes Control word 1 (G1 ZSW)
8 bytes Position value 3 (G1 XIST3)
4 bytes Position value 2 (G1 XIST2)
4 bytes Velocity value B (NIST B)
IO
Data 1 2 3 4 5 10
(word)
Byte 0 1 3 4 5 6 7 8 9 /10 11|12 13|14 | 15| 16 | 17 | 18 | 19
Actual | ZSW2 G1
value ENC ZSW G1XIST 3 G1 XIST2 NIST B

Table 28 Output data Telegram 84

Note: In standard Telegram 84, G1 XIST2 is used to transfer error codes and optionally position values if the
measuring length exceeds 64 bits.

7.11 Standard telegram 86

Standard Telegram 86 uses 4 bytes for output data from the controller to the encoder and 8 bytes of input data
from the encoder to the controller. With Telegram 86 it is possible to get cyclic data transmission and also the

possibility to do a preset via [0-data without the need of control word and status words.

Output data from the IO controller:
4 bytes Encoder preset control word 31 bit with trigger bit included (G1 XIST PRESET B)

IO Data (word) 1
Byte 0 1 2 3
Set point G1 XIST PRESET B

Table 29 Output data Telegram 86

Input data from the IO controller:
2 bytes Control word 1 (G1 ZSW)
4 bytes Velocity value B (NIST B)
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I0 Data (word) 1 2 3 4
Byte 0 1 2 3 4 5 6 7
Actual value G1 XIST1 NIST B

Table 30 Input data Telegram 86

7.12 Standard telegram 87

Standard Telegram 87 uses 4 bytes for output data from the controller to the encoder and 4 bytes of input data
from the encoder to the controller. With Telegram 87 it is possible to get cyclic data transmission and also the
possibility to do a preset via I0-data without the need of control word and status words.

Output data from the IO controller:
4 bytes Encoder preset control word 31 bit with trigger bit included (G1 XIST PRESET B)

I0 Data (word) 1 2
Byte 0 1 2 3
Set point G1 XIST PRESET B

Table 31 Output data Telegram 87

Input data from the IO controller:
4 bytes Position value 1 (G1 XIST1)

I0 Data (word) 1 2

Byte 0 1 2 3

Actual value G1 XIST1

Table 32 Input data Telegram 87

7.13 Standard telegram 88

Standard Telegram 88 uses 8 bytes for output data from the controller to the encoder and 12 bytes of input
data from the encoder to the controller. With Telegram 88 it is possible to get cyclic data transmission and also
the possibility to do a preset via I0-data without the need of control word and status words.

Output data from the IO controller:
4 bytes Encoder preset control word 64 bit (G1 XIST PRESET C)

IO Data (word) 1 2 3 4
Byte 0 1 2 3 4 5 6 7
Set point G1 XIST PRESET C

Table 33 Output data Telegram 88
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Input data from the IO controller:
8 bytes Position value 3 (G1 XIST3)
4 bytes Velocity value B (NIST B)

I0 Data
word) 1 2 3 4 5 6
Byte 0 1 2 3 4 5 6 7 8 9 | 10 | 11
Actual G1 XIST3 NIST B
value

Table 34 Input data Telegram 88

Note: Telegram 88 should only be used if the measuring range exceeds 32 bits.

71.14 Standard telegram 89

Standard Telegram 89 uses 6 bytes for output data from the controller to the encoder and 10 bytes of input
data from the encoder to the controller. With Telegram 89 a preset is initiated by a trigger bit in Control word 2
(STW2 ENC).

Output data from the IO controller:
2 bytes Control word 2 (STW2 ENC)
4 bytes Encoder preset control word 31 bit with trigger bit included (G1 XIST PRESET B)

I0 Data (word) 1 2 3
Byte 0 1 2 3 4 5
Set point STW2 ENC G1 PRESET B1

Table 35 Output data Telegram 89

Input data from the IO controller:
2 bytes Status word 2 (ZSW2 ENC)
4 bytes Position value 1 (G1 XIST1)
4 bytes Velocity value B (NIST B)

10 Data (word) 1 2 3 4 5
Byte 0 1 2 3 4 5 6 7 8 9
Actual value ZSW2 ENC G1 XIST1 NIST B

Table 36 Output data Telegram 89

7.15 Manufacturer specific safety telegram 58001

Output data from the IO controller:
2 bytes F Control word 1 (S_STW1_ENC)
4 bytes F Preset value (S_PRESET32)
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I0 Data (word)

Byte

Set point

S STW1ENC

S PRESET32

Table 37 Output data Manufacturer specific safety telegram 58001
Input data from the IO controller:
2 bytes F Status word 1 (S_ZSW1_ENC)
2 bytes F Acceleration value (S_ACC16)
4 bytes F Position value (S_XIST32)
4 bytes F Velocity value (S_NIST32)

IO Data (word)

Byte

9 10 11

Actual value

S ZSW1

ENC

S ACC16

S XIST32

S NIST32

7.16 Manufacturer specific safety telegram 58003

Output data from the IO controller:
2 bytes F Control word 1 (S_STW1_ENC)
4 bytes F Preset value (S_PRESET32)

I0 Data (word)

Byte

Set point

S STW1ENC

S PRESET32

Table 38 Output data Manufacturer specific safety telegram 58003

Input data from the IO controller:
2 bytes F Status word 1 (S_ZSW1_ENC)
2 bytes F Velocity value (S_NIST16)
4 bytes F Position value (S_XIST32)
4 bytes F Acceleration value (S_ACC32)

IO Data (word)

Byte

0

1 2 3

9 10 11

Actual value

S ZSW1

ENC

S NIST16

S XIST32

S ACC32

Table 39 Input data Manufacturer specific safety telegram 58003
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7.17 Mfr 60600 Acceleration 32 bits

I0 Data (word) 1 2

Byte 0 1 2 3

Actual value ACCB

Table 40 Format of ACC B

7.18 Format of G1 XIST1 and G1 XISTZ2

The G1 XIST1 and G1 XIST?2 signals consist of the absolute position value in binary format. By default, the G1
XIST1 signal is equal to the G1 XIST?2 signal. The format of the actual position values in G1 XIST1 and G1 XIST2
is shown below.

Format definition for G1 XIST1 and G1 XIST2:

e All values are presented in binary format.

e The shift factor is always zero (right-aligned value) for both G1 XIST1 and G1 XIST2.

e The setting in the encoder parameter data affects the position value in both G1 XIST1 and G1 XIST2.
e G1 XIST2 displays the error telegram instead of the position value if error occurs.

Format definition for G1 XIST1 and G1 XIST2:

31-bit multi-turn absolute encoder (524,288 steps per revolution, 4,096 distinguishable revolutions).
M = Multi-turn value (distinguishable revolutions)

S = Single-turn value (number of steps per revolution)

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16{15 14 13 12 1110 9 8|7 6 5 4 3 2 1 O

S/ S/ § S| S/ §S|SS|§S|S/SS|SS|S

MSB LSB

Figure 38 Absolute value in G1 XIST1

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 1110 9 8|7 6 5 4 3 2 1 O

S/S/ S S|S|S/ S S|[S|S|S/S|S|SS|S|S|S

MSB LSB

Figure 39 Absolute value in G1 XIST?2

7.19 Format of G1 XIST3

G1 XIST3 is a 64-bit position value that is used to support encoders with a resolution exceeding 32 bits. Format
definition for G1 XIST3:

e Binary format.
¢ The actual position value is always right-aligned; a shifting factor is not used.
¢ The settings in the encoder parameter data affect the position value in G1 XIST3 if Class 4 is enabled.
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IO Data (word) 1 2 3 4
Format 64 bit position value (Bit 63...0)

Table 41 Format of G1 XIST3

7.20 Safe position actual value (S_XIST32)

The safety-related actual position value is transmitted with the signal S_XIST32 if no error occurred and the
measuring system can supply a safe actual position value. The scaling of the safe position value is independent
from the scaling of the non-safe position value and depends only on the encoder type and the parameterisa-
tion by the iParameters. The Safety status word S_ZSW1_ENC, bit 0 = 1 indicates that the safety-related posi-
tion data in S_XIST32 is valid.

I0 Data (word) 1 2

Format 32 bit safe position value (Bit 31...0)

Table 42 Safe actual position value (S_XIST32)

7.21 Safe speed actual value (S_NIST16)

The safety-related actual speed value is transmitted with the signal S_NIST16 if no error occurred and the
measuring system can supply a safe actual speed value. The scaling of the safe speed value is independent
from the scaling of the non-safe speed value and depends only on the encoder type and the parameterisation
by the iParameters. The Safety status word S_ZSW1_ENC, bit 1 = 1 indicates that the safety-related speed value
in S_NIST16 is valid.

IO Data (word) 1

Format 16 bit safe speed value (Bit 15...0)

Table 43 Safe speed actual value (S_NIST16)

7.22 Safety control word 1 (S_STW1_ENC)

The safety control word S_STW1_ENC controls the safety-related measuring system functions.

Bit Value | Function

0 Safe preset function disabled
° 1 Safe preset function enabled
1..5 Reserved

Trigger of for setting of Preset value out of S_PRESET_32 as new safe actual value (0
> 1)

7...15 Reserved

Table 44 Safety control word 1 (S_STW1_ENC)
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Note: It is the responsibility of the user to check that the safe position is correct after a safe preset has been
performed.

7.23 Safety status word 1 (S_ZSW1_ENC)

The safety status word S_ZSW1_ENC indicates the safety-related measuring system function states:

Bit Value Significance Function
0 o ) Safety related position is not valid for S_XIST32
0 Safe Position valid — -
1 Safety related position is valid for S_XIST32
0 ) Safety related speed is not valid for S_NIST16 or S_NIST32
1 Safe Speed Valid
1 Safety related speed is valid for S_NIST16 or S_NIST32
) 0 Safe Preset activation | Safe preset not activated in S_STW_ENC bit 0
1 acknowledgement Safe preset activated in S_STW_ENC bit 0
3,4 Reserved
0 No preset error exists
> 1 Safe preset error Preset error is present, see diagnostic data for more details. This
error does not affect bit 7 (Safety fault present)
6 Safe preset acknowl- | 1:Acknowledgement that the current value in S_PRESET32 was
edgement of trigger implemented as the new value in S_XIST32
0 No Safety fault present
7 Internal event
1 Safety Fault present
8.11 Reserved
1 0 Safe Acceleration Safety related acceleration is not valid for S_ACC16 or S_ACC32
1 valid Safety related acceleration is valid for S_ACC16 or S_ACC32
0 No safe preset is requested
13 Safe Preset requested . . — .
1 Safe preset is requested to deliver safe position (e.g. after scaling)
14,15 Reserved

Table 45 Safety status word 1 (S_ZSW1_ENC)

7.24 Safety position preset value (S_PRESET32)

The 32 bit position value transmitted to S_XIST32 in case of a safe preset function is performed. To perform a
safe preset the preset function have to be enabled (S_STW1_ENC, bit 0=1) and the preset trigger (S_STW1_ENC,
bit 6) need to go from 0->1.

I0 Data (word) 1 2 3 4

Format Safe position preset value (bit 31...0)

Table 46 Safe position preset value (S_PRESET32)

Note: The safe preset function should only be used at encoder standstill.
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7.25 Sensor preset control word (G1 XIST1 PRESET B)

G1 XIST1 PRESET B is a 32 bit signal that includes a trigger bit for PRESET Control used for Telegram 86 and 87.
The controller can transmit a preset value for the sensor via cyclic data telegram and activate this preset value
by setting the trigger bit. As the trigger bit is transferred in the same signal as the preset value only a preset
value of maximum 31 bit can be applied.

I0 Data (word) 1 2
Byte 0 1 2 3
Bits 31(MSB) | 30-24 23-16 15-8 7-0(LSB)
Preset control bit Preset value < total resolution

Table 47 G1 XIST1 PRESET B

Note: The preset function should only be used at encoder standstill.

7.26 Sensor preset control word (G1 XIST1 PRESET B1)

G1 XIST1 PRESET B1 is a 32 bit signal used for Telegram 89. G1 XIST1 PRESET B1 can be used to transmit a preset
value in full 32 bit length. The activation of the preset value is triggered by bit 0 in Control word 2 (STW2 ENC).

IO Data (word) 1 2

PRESET value

Table 48 G1 XIST1 PRESET B1

Note: The preset function should only be used at encoder standstill.

7.27 Sensor preset control word (G1 XIST1 PRESET ()

G1 XIST1 PRESET Cis a 64 bit signal that includes a trigger bit for preset control used for Telegram 88. The
controller can transmit a preset value for the sensor via cyclic data telegram and activate this preset value by
setting the trigger bit. As the trigger bit is transferred in the same signal as the preset value, only a preset value
of maximum 63 bit can be applied.

IO Data (word) 1 2 3 4
. MSB) Bi P - .
Bits (MSB) Bit 6§Olreset con Bit 62...0 Preset value

Table 49 G1 XIST1 PRESET C
Note: The preset function should only be used at encoder standstill.
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7.28 Control word 2 (STWZ2 ENC)

The Control word 2 (STW2 ENC) is referred to as the Master Sign-of-Life and it includes the Control by PLC
mechanism from PROFIdrive STW2.

Bit Function
0 Preset trigger (Only for Telegram 89)
1...6 Reserved
7 Fault acknowledge
8,9 Reserved
10 Control by PLC
11 Reserved
12...15 Controller Sign-of-Life

Table 50 Control word 2 (STW2 ENC)

Bit Value Significance Comments
Preset triooer 0-51 Trigger for performing preset
&8 (For Telegram 89 only)
0 Before starting a new preset
Idle operation the controller has
to reset this bit
Acknowledge 0->1 The current fault situation in
7 the fault buffer is acknowl-
ldle edged with a leading edge
Control via interface, EO IO
Control by PLC Data is valid.
10
No Control by PLC This bit is only used for Tel-
egram 89.
12..15 0to 15 Controller Sign-of-Life Recelved if isochronous op-

eration is activated.

Table 51 Detailed assignment of Control word 2 (STW2 ENC)

7.29 Status word 2 (ZSW2 ENC)

The Status word 2 (ZSW2 ENC) is referred to as the slave’s Sign-of-Life and it includes the Control by PLC
mechanism from PROFIdrive ZSW1 and the Slave Sign-of-Life mechanism from PROFIdrive ZSW2.

Bit Function
0 PRESET acknowledge
1 G1 XISTx position value valid
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2 NISTx speed value valid
3 Fault Present
4.6 Reserved

7 Warning Present
8 Reserved
9 Control requested

10, 11 Reserved

12...15 Encoder Sign-of-Life

Table 52 Status word 2 (ZSW2 ENC)

7.30 Control word (G1 STW)

The control word controls the functionality of major encoder functions.

Bit Function
0...7 Not supported
8...10 Reserved
11 Home position mode(Preset)
12 Request set/shift of home position (Preset)
13 Request absolute value cyclically
14 Activate parking sensor
15 Acknowledging a sensor error

Table 53 Control word (G1 STW)

Note: If the sensor parking is activated (bit 14 = 1), the encoder remains on the bus with the Slave Sign-
ofLife active and the encoder error and diagnostics switched off.

7.31 Status word (G1ZSW)

The status word defines encoder states, acknowledgements, error messages of major encoder functions.

Bit Function
0...7 Not supported
8...10 Reserved
11 Requirements of error acknowledgment detected
12 Set/shift of home position (Preset) executed
13 Transmit absolute value cylically
14 Parking sensor active
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Bit Function
15 Sensor fault

Table 54 Status word (G1 ZSW)

Note: If bit 13 Transmit absolute value cyclically or bit 15 Sensor error is not set there is no valid value or
error code transferred in G1 XIST2.

Note: Bit 13 Transmit absolute value cyclically cannot be set at the same time as bit 15 Sensor error as these
bits are used to indicate either a valid position value transmission (bit 13) or the error code transmission (bit
15) in G1 XIST2.

7.32 Real-Time Communication

PROFINET IO uses three different communication channels to exchange data with programmable controllers
and other devices. The non real-time channel, based on for example TCP (UDP)/IP, is used for parameterization,
configuration and acyclic read/write operations. The RT (Real-Time) channel is used for process data transfer
and alarms. Real-time data are treated with a higher priority than data sent over the open channel. RT commu-
nications overrides the open channel to handle the data exchange with programmable Controllers. The third
channel, Isochronous Real-Time (IRT) is the high-performance, high-speed channel used for demanding motion
control applications. IRT data are treated with a higher priority than RT data sent over the RT channel.

Standard data Real-Time data

[= |

Real-Time

Figure 40 Real-time communication

PROFINET distinguishes between three real-time classes for transmission of time-critical process data. The
three RT classes are:

REAL-TIME, RT CLASS 1

e Unsynchronized real-time communication

e Industrial standard switches can be used

e Typical application area: Factory automation

ISOCHRONOUS REAL-TIME, RT CLASS 3

The isochronous operation mode is used when real-time positioning with high-performance is required. The
basic principal is that all PROFINET devices on the net are clock synchronized with the controller using a global
control broadcast enabling simultaneous data accusation from all devices with microsecond accuracy. The
data exchange cycles for IRT are usually in the range of a few hundred microseconds up to a few milliseconds.
The difference to real-time communication is essentially the high degree of determinism, so that the start of

a bus cycle is maintained with high precision. The synchronization is monitored by “Sign-of-Life” messages in
“Control word 2” (STW2 ENC) and “Status word 2" (ZSW2 ENC).
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e Clock synchronized data transmission
e Special switches supporting IRT is needed

e [RT is required for example motion control applications
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8 Alarms and warnings

8.1 Diagnostics and Alarms

Diagnostic data is always transferred acyclically using Record Data communications over the non real-time
channel. An I0-Supervisor must specifically request the diagnostic or status data from the IO-device using RDO

(Record Data Object) services.

Alarm data is transmitted from the IO-device to the IO-controller via the RT channel.

Alarm is generated by the encoder when a failure occurs that affects the process data. Alarms can be reset
(deleted) once all encoder parameters are within the specified value ranges and the process data is valid.

8.2 Channel diagnostics

The device outputs a diagnostic interrupt to the CPU when it detects one of the supported channel diagnostics.

Supported channel diagnostic

Channel error value

Description

Position error (hardware and

The device fails to read the

valid

. . 1 ..

signal quality) 0x9100 correct position value

Safety exception 0x9103

Safety parameterisation 0x9104

Commissioning diagnostics 0x9105 User parameter data assign-
ment error

Commissioning invalid scaling | 0x9106

Communication 0x9108

PROFIsafe 0x9109

Synchronlsatlgn fault (isoch- 0x910A

ronous operation only)

Master’s Sign-of-Life fault 0x910B A master Sign-of-Life evalua-
tion error was detected

Undervoltage 0x9110

Overvoltage 0x9111

Short circuit 0x9112

Overtemperature 0x9113
The device fails to read stored

Memory error 0x9116 offset or preset values from
the non-volatile memory

Mismatch of safety destina- The F_Dest_Add is not same in

. 0x0040
tion address encoder and user program
Safety destination address not 0x0041
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Safety source address not

valid or mismatch 0x0042

Safety watchdog time is O ms 0x0043

Parameter “F_SIL” exceeds SIL
from specific device applica- 0x0044
tion

Parameter “F_CRC_Legnth”
does not match the generated | 0x0045

values
V o -
Version of F-Parameter set 0x0046
mncorrect
Data inconsistent in received
F-Parameter Block (CRC1 er- 0x0047
1o7)
D . . . o o -

evice .spec1f1c diagnosis in 0x0048
formation
Save iParameter watchdog 0x0049
time exceeded
Rgstore iParameter watchdog 0x004A
time exceeded
Inconsistent iParameters (iP- 0x004B
arCRC error)
Transmission error: data in- 0%004C

consistent (CRC2 error)

Transmission error: timeout
(F_WD_Time and F_WD_ 0x004D
TIME_2 elapsed)

Table 55 Channel diagnostics
In a SIMATIC STEP 7 system the operation system responds by calling a diagnostic OB. The OB number and

start information provides the cause and location of the error. The error information can be read by calling a
system Function block. Then the user can decide how the system should handle the error.

Note: If the called OB is not included in the program the CPU will cause CPU stop mode.

8.3 Error codes in G1 XIST 2

Diagnosis information can be obtained by monitoring of the Error bit in the Sensor Status word G1 ZSW (bit 15)
and evaluation of the error code transmitted in G1 XIST?2.

Supported diagnostic Error code in G1 XIST2 Description

The device fails to read the

Sensor group error 0x0001 ..
group x correct position value

A
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The device fails to read stored
Memory error 0x1001 offset or preset values from
the non-volatile memory
User parameter data assign-
Command not supported 0xOF01 ment error or command error

in commands words G1 STW
and STW2 ENC

Master’s Sign-of-Life fault

©nly V3.1 0xXO0F02

The number of permissible
failures of the controller’s life
sign was exceeded

Table 56 Error codes in G1 XIST 2
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9 Acyclic Parameter data

9.1 Acyclic data exchange

In addition to the cyclic data exchange, the PROFINET device also supports acyclic data exchange. The acyclic
data exchange is transferred over the non real-time channel and is used to read out and write status informa-
tion from and to the IO device. The acyclic data exchange is conducted in parallel to the cyclic data communi-
cation.
Example of acyclic data:

1. Reading of diagnostics

2. Reading of I&M functions

3. Reading of PROFIdrive parameters

4. Reading of Encoder profile parameters

9.2 Identification and Maintenance (I&M functions)

Devices according to the Encoder profile 3.162 also support I&M functionality. The main purpose of the I&M
functions is to support the end user if the device is acting faulty or missing some of its functionality. The 1&M
functions could be seen as an electronic nameplate containing common information regarding the device and
its manufacturer. The I&M parameters are accessed using the Record Data Object OxAFFO.
Example of I&M functions:

1. MAC address

2. Hardware Version

3. Software Version

4. Product type

5. Manufacturer ID

9.3 Base Mode Parameter access

The PROFIdrive parameters and the encoder specific parameters can be accessed by the Acyclic Data Exchange
service using the Base Mode parameter access local (Record Data Object 0xBO2E). The parameters related to the
PROFINET module are read from slot 1 and parameters related to the safety module slot 5. For more details see
the example in section 9.5.

9.3.1 General characteristics

Acyclic parameters can be transmitted 1(single or up to 39 (multi) in one access. A parameter access can be up
to 240 bytes long.

73



74

PROFlIsafe

USER MANUAL

www.leinelinde.com

9.4 Supported parameters

Supported PNU parameters

Parameter number

Description

Telegram selection

922

Standard telegram se-

lected
Number of Controller Sign-Of-Life failures which 995 Only in IRT mode
may be tolerated
Fault buffer 944-952 PROFINET fault buffer
Drive Unit Identification 964 See PROFIdHV? profile for
details
Profile identification number 965 See PROFIng? profile for
details
Transfer into a non-volatile memory 971
Drive reset 972
£O identification 975 Encoder obJ_ect identifica-
tion
Sensor format 979 Format of encoder
Lists the supported param-
Supported parameters 980 eters of the encoder
Velocity derivation time 20000
Acceleration unit 20001
Acceleration derivation time 20002
N2/N4 velocity reference value 60000
Velocity value normalisation 60001
Safety telegram selection 60022 Safety telegram selected
Safe speed value normalisation 60023
Safety setpoint telegram 60024
Safety actual value telegram 60025

Safety fault buffer 60044-60052 PROFIsafe fault buffer
Name of station 61000
IP of station 61001
MAC of station 61002
Default gateway of station 61003
Subnet mask of station 61004
Preset value 65000
Operating status 65001
Function control 65004
Parameter control 65005
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Supported PNU parameters Parameter number Description
Measuring units per revolution 65006
Total measuring range in measuring units 65007
Operating time 65010 In units of 6 minutes
Safety operating status 65100

Table 57 All supported PNU parameters

9.4.1 Parameter 922, read only
922 -> unsigned16, presents which telegram is used. Telegram 81, 82, 83, 84, 86, 87, 838 or 89 is possible.

9.4.2 Parameter 925, read/write
925 -> unsigned16, Number of Controller Sign-of-Life failures which will be tolerated (IRT only)

9.4.3 Parameter 944-952, read/write
944-952 -> PROFIdrive fault buffer (possibility for the user to read fault history)

9.4.4 Parameter 964, read only

964 -> Array unsigned16, Device identification

964[0] = Manufacturer Id. This is set during manufacturing of the encoder
964[1] = 0 -> DU Drive unit type, always set to 0.

]
J
J
J
J
]

964[2] = -> Software version
3] = -> Software year
964[4] = -> Software day and month

[
[
[
964|
[
964[5] = 1 -> Number of drive objects (DO)

9.4.5 Parameter 965, read only

965 -> OctetString 2, Profile identification number

965[0] = 0x3D -> Profile number
965[1] = 31,41 or 42 -> Profile version, selected by user in module parameters

9.4.6 Parameter 971, read/write

971 -> unsigned16, Stores the local parameter to a non-volatile memory. Preset value is saved when writing
value 1 and is set to O by the device firmware when finished. This means that the preset value has been saved
when reading back value 0.

9.4.7 Parameter 972, read/write

972 -> unsigned16, Reset encoder device

Note: Only supported in Encoder profile V4.2 mode
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9.4.8 Parameter 975, read only

975 -> Array of Unsigned16, Encoder object identification

975[6] = PROFIdrive SUB class 1
975[7] = Drive object Id (DO ID)

Subindex:
975[0] = Manufacturer Id, set in the production
975[1] = DO type
975[2] = Software version
975[3] = Software year
975[4] = Software day and month
975[5] = PROFIdrive DO type class
[6]
[7]

9.4.9 Parameter 979, read only

979 -> Array unsigned32, Sensor format

Subindex:

979|0] = Header

979[1] = Sensor type

Bit 0 = 0 Rotary encoder, Bit 0 = 1 linear encoder

Bit 1 =1 always set to 1

Bit 2 =0 -> 32 bit data, Bit 2 = 1 -> 64 bit data

Bit 31 = 1if configuration and parameterization is OK

9.4.10 Parameter 980, read only

This parameter shows the supported parameters
980 -> Array unsigned16

Note: Supported parameters depend on encoder profile configuration

9.4.11 Parameter 20000 read/write

20000 -> unsigned16, Velocity derivation time

9.4.12 Parameter 20001 read/write

20001 -> unsigneds, Acceleration unit

9.4.13 Parameter 20002 read/write

20002 -> unsigned16, Acceleration derivation time
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9.4.14 Parameter 60000, read/write

60000 -> Float 32, Velocity reference value
The parameter 60000 sets the value for the velocity reference (100% value) for N2/N4 normalized speed actual
values (NIST A, NIST B)

Note: Only supported in Encoder profile V4.2 mode.

Note: This parameter is only used together with parameter 60001 set to N2/N4 Normalized.

9.4.15 Parameter 60001, read/write

Velocity value normalization
60001 -> Unsigned 16

Value O = Steps/s

Value 1 = Steps/100 ms
Value 2 = Steps 10 ms

Value 3 = RPM

Value 4 = N2/N4 normalized

Note: Only supported in Encoder profile V4.2 mode

9.4.16 Parameter 60022, read only

60022 -> unsigned16, presents which safety telegram is used. Telegram 36, 37, 58001 or 58003 are possible.

Note: The parameter must be read from the safety module (slot 5).

9.4.17 Parameter 60023, read only

60023 -> Unsigned 16, Safe speed value normalization.
Value O = Steps/s

Value 1 = Steps/100 ms

Value 2 = Steps/10 ms

Value 3 = RPM

Note: The parameter must be read from the safety module (slot 5).

9.4.18 Parameter 60024, read only

60024 -> Octet String, Safety setpoint telegram. The safety setpoint (output data) of the selected safety tel-
egram is displayed by one octet in each subindex.

Note: The parameter must be read from the safety module (slot 5).

9.4.19 Parameter 60025, read only

60025 -> Octet String, Safety actual value telegram. The safety actual value(input data) of the selected safety
telegram is displayed by one octet in each subindex.

Note: The parameter must be read from the safety module (slot 5).
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9.4.20 Parameter 60044-60052, read only

60044 -> Array unsigned32, Safety fault buffer (possibility for user to read fault history of safety module)

Note: The parameter must be read from the safety module (slot 5).

9.4.21 Parameter 61000, read only

61000 -> Octet String, Name of station

9.4.22 Parameter 61001, read only

61001 -> Octet String, IP of station (IP address)

9.4.23 Parameter 61002, read only

61002 -> Octet String, MAC of station (MAC address)

9.4.24 Parameter 61003, read only

61003 -> Octet String, Default gateway of station

9.4.25 Parameter 61004, read only

61004 -> Octet String, Subnet mask of station

9.4.26 Parameter 65000, read/write

65000 -> Integer32, Preset value

9.4.27 Parameter 65001, read only

65001 -> Array unsigned32, Operating status

65001[0] = 0x00120102 Header, Version of parameter structure and numbers of index describing the encoder. 19
index and version 1.2

65001[1] = Operating status (Bit 4 alarm channel control is always set with profile version 4.x)

65001|2] = Errors

65001[3] = Supported errors

65001[4] = Warnings

65001[5] = Supported warnings
65001[6] = Encoder profile version

2]

(3]

4]

[5]

[6]

65001[7] = Operating time
65001[8] = Offset value
65001[9] = Measuring units per revolution

65001[10] = Total measuring length in measuring units (Linear = 1)
65001[11] = Velocity value normalization

65001[12] = Velocity reference value

9.4.28 Parameter 65004, read/write

65004 -> Unsigned32, Function control

Bit 0 = Code sequence, (0=CW, 1=CCW)

Bit 1 = Class 4 functionality, (0=Disable, 1=Enable)

Bit 2 = G1 XIST1 Preset Control, (O=Enable, 1=Disable)
Bit 3 = Scaling function control, (0=Disable, 1=Enable)
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Bit 4 = Alarm channel control, (O=Disable, 1=Enable)

Bit 5 = V3.1 Compatibility mode, (0=Compatibility mode enabled) (1=Compatibility mode Disabled)
Bit 6 = Encoder type, (O=Rotary, 1=Linear)

Bit 7-31 = Reserved

Note: Only supported in Encoder profile V4.2 mode

9.4.29 Parameter 65005, read/write

65005 -> Unsigned16, Parameter control

Bit 0-1 = Parameter Initialization control (0=PRM, 1=Non-volatile RAM)
Bit 2-4 = Parameter write protect (O=Write all, 1=Read only)

Bit 5 = Parameter 65005 write protect (0=WTrite all, 1=Read only)

Bit 6 = Reset control write protect (O=Write all, 1=Read only)

Bit 7-15 = Reserved

Note: Only supported in Encoder profile V4.2 mode

9.4.30 Parameter 65006, read/write

65006 -> Unsigned32, Measuring units per revolution

Note: Only supported in Encoder profile V4.2 mode

9.4.31 Parameter 65007, read/write

65007 -> Unsigned32, Total measuring range in measuring units

Note: Only supported in Encoder profile V4.2 mode

9.4.32 Parameter 65010, read only

65010 -> Unsigned32, Operating time in units of six minutes

9.4.33 Parameter 65100, read only

65100 -> Array unsigned32, Safety operating status
65001[0] = Version of parameter structure and numbers of index describing the encoder.
65001[1] = Operating status

65001[2] = Faults
65001[3] = Supported faults
65001[4] = Warnings

= Supported warnings
65001[6] = Encoder profile version
65001[7] = Operating time

65001[8] = Offset value

65001[9] = Measuring units per revolution

65001[10] = Total measuring length in measuring units (Linear = 1)
65001[11] = Velocity value normalization

[
[1]
[2]
[3]
[4]
65001[5]
[6]
[7]
(8]
[©]
[10
[11

—_—

Note: The parameter must be read from the safety module (slot 5)
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9.5 Example of reading and writing to a parameter

This is an example how to read and write to an acyclic parameter over the base mode parameter access (BMP)
in the Tia Portal. Experience with PLC programming is required. For further references see Tia portal documen-
tation.

Hardware components

Controller SIEMENS S7-F CPU CPU 1511F-1

10 Device PROFINET encoder (with PROFIsafe)

Software components

Tia Portal V17 + Safety Advanced V17

GSDML file for PROFINET (PROFlsafe) encoder

Table 58 Hardware and software components in this example

Click on “PLC data types” in the menu list to the left, click on “Add new data type”. Start by creating a new data
type (record), here called “Data_record_PN_RD”, for reading a parameter with the variables according to below.
All objects in the read record should have 0 as default values.

Data_record_PN_RD
~* L PLCtag: |~ Hame Data type Default value Comment
-‘ Show sl tage 1 ﬂ 'H.[':Q_H.EF_MRRUE l|$:.!r '_|]| 1 Request number mirrared
I Add new tag tabile 2 40 RESPONSE_ID Byte 68 Request parameter
5 Default tag tabbe [52] § g 2 Aas Byte &8 Az mirrared
¥ 4| PLC data typet 4 '« HO_PARANE Byte .1 Read back of number of parameter
-? Add new date nype 5 0 DATA_TYPE_PARAT Byte 68 Read back of data fype of parameter
| Data_record_PH_RD & 0 HO_WVALLRES _PARAT Byie GE Read back of number of values of parameter
l‘.-i_'_ Data_record_PH_WR F = | PARA_VALUE Wagrd -1 Read the value of the parameter

Figure 41 Definition of variables for read record

Then create a second data record, here called “Data_record PN_WR”, for writing the parameter to the record.
In this example the below default values are used for the variables, but different values will be needed depend-
ing on what parameter is read (or written) and the size of the data. For more details consult Tia portal docu-
mentation.

Data_record_PN_WR
B Mawin_Salety RTG1_DE [DE1] ~ teme Dats type  Default value Comment
¥ B Sy bilocks | &3 REQ_REF ey [ 152 [Reguest number

L] -.‘ Technclogy cbpects 2 4@ EEQD Byte 1682 Request parameter = 1, change parameter = 2
" @ Extermnal sourte Gles 3 g AT Bye ] dars gddrernimg for mulnans dmes
- _,. M ags 4 -0 HO_PARAME Byte 16814 Virite 1 paFEMELEr

& Show all tags 5 4  ATTRIBUTE_PARA Byte 16810 write value

i Add mew tag table & 9 RO_ELENE Byte ({14} Humber of elements = 1

35 Deduln tag table [22] T 4@ PARANO ward 162394 Parsmeter number, e.g 522
= (g FLC data rypes & 4@  SuBR_NDEX word ] Subirdex

I Add mew dat nype S @ DATA_TYPE Byt 1626 Dats type, £.9. &= Unzigned 16

| Daw_recond FH_RD 10 4 MO _WVALUES Byte 1682 Number of values

E, Data_recond_FH_WR 11 < WALLIES Wazrd 52 values of paremerer

=T S

Figure 42 Definition of variables for writing the write record

Then create a new function block, here called “FB_AcyclicDataRDWR”, with the following networks created.
RDREC and WRREC are pre-existing function blocks from the Tia portal library, for reading and writing of a record.



PROFIsafe

USER MANUAL www.leinelinde.com
*  Network 1:
DB 2
*RDREC_DB"
RDREC
Variant
o= EN VALID = falze
#RD_REQ — REQ BUSY — #RD_DOME
FHW_ID D ERROR — 228
45102 — |NDEX STATUS — &#5TATUS_RD
10— MLEMN LEN —C
#DATA_RD — RECORD ENQ —
*  Network 2:
-
%DB4
*WRREC_DB"
WRREC
Variant
= EN
#WR_REQ — REQ DONE — #WR_DONE
#HW_ID — 1D BUSY — 2 l:
45102 — INDEX ERROR == 2122
10 — LEN STATUS — SSTATUS_WR

#DATA_WR RECORD

Figure 43 Networks added to FB_AcyclicDataRDWR with read and write blocks

ENC —
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With below variables defined in the function block of “FB_AcyclicDataRDWR”.

FB_AcyclicDataRDWR

Marme
1 |40 * Input
2 |40 = HW_ID
3 40w WR_REQ
4 |40 = WR_REQ2
5 40w RD_REQ
6 |4 = Output
7 4. STATUS_WWR
8 40w STATUS_RD
9 40 = WR_DOMNE
10« = RD_DOME
11 <@ * InDut
12 40 = p DATA_WR
12 40 = p DATA_RD
14 |40 ~ Static
15 <0 = » WRREC_DB
16 <f1 = » RDREC_DE
17 <@ * Temp
18 L <hdd news
19 4 * Constant
20 = <Add news=

| Dats type Default value
HW_IO 0

Boal false

Boal false

Baal false

Dword 1680

DWord 1680

Boal false

Boal false

“Data_recard_PN_WR"
“Data_recard_PN_RD"

WRREC
RDREC [}

Figure 44 Variable definition of function block FB_AcyclicDataRDWR

Now create a data block, here called “ReqPNData” with the following variables:

ReqPNData
Mame

@ v sttic

= READ_REQ
"  WRITE_REQ
HWLID
MLEN

b RECORD_WR
RECORD_RD
STATUS_RD
STATUS_WR
LEN

= 0 0 ~N o B W R =

AR

E B N ®E B E N
-

Data type Start value

_lﬂnnl ] false
Bool false
HW_IO 0
Uint 0
*Data_record_PN_WR®
*Data_record_PN_RD"

DWard 1680
DWard 1680
Uint 0

Figure 45 Data block called “ReqPNData”
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Now you need to add the FB_AcyclicDataRDWR function to the OB1 (Main) in order to call the function every
cycle of the main program.

*  Network 2:
wWB9
*FB_AcyclicData
RDWR_DB_2"
WB2
FB_AcyclicDataRDWR"
EN ENO '
266 — HW.ID "ReqPNData”.
*RegPNData”. STATUS_WR — STATUS_WR
WRITE_REQ — WR_REQ “ReqPNData".
"ReqPNData”. STATUS_RD — STATUS_RD
READ_REQ — RD_REQ WR_DONE —472 /¢
"ReqPNData". RD_DOMNE =472 12 ¢
RECORD_WR — DATA_WR
“ReqPNData”.
RECORD_RD — pDATA_RD

Figure 46 Calling the function block “FB_AcyclicDataRDWR”

The HW_ID here reference to the identity number for the Parameter Access Point of the module that will be
read. You find it under “System constants” when selecting the Parameter Access Point for the PROFINET mod-
ule. There is also a Parameter Access point for the PROFIsafe module, which will have a different hardware
identity number. This number need to be used to read acyclic parameters from the PROFIsafe module.

‘E Topology view ||é Network view |H

d e e P 40 @ 53 [ Devie ovontew |
¥ Module | |Rack |slot [Iaddress |Q address Type In
= ~ Fsls00 0 [ FS1 60x

o » Interface 0 ox1 F5I600
@b“ ~ LEINE LINDE Standard Profin.. 0 1 LEINE LINDE Standa...
Farameter Access Point 0 11 Parameter Access P
= Std. Telegram 81 0 12 o1 0.3 5td. Telegram 81
I ] 13
" 0 14
- 0 15
0 2
0 3
0 4
~ LEINE LINDE Safety Profinet .. | 0 5 LEINE LINDE Safety...
Parameter Access Point 0 51 Parameter Access P
Std. SafetyTelegram 36 | O 52 12.24  12.22  Std.SafetyTelegra..
<[ m 5| [100% ~] —§— < Il
ara ess Point [Parameter Access Po ., Properties If_i.}lnfo I@Diagno
mm System constants Texts
Show hardware system cumtana -
| Neme [ Type Hardware identi. |Used by Comment

[2| FS1600-LEINE_LINDE_Standard_Profinet_Modu,.~Far._ Hw_Subhiodule 266 PLC_1
]

Figure 47 Finding the hardware identity number of the Parameter Access point of the PROFINET module
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Now the data can be read in a watch table with below tags. In this example parameter 922 is read out, with a
value of 81 (corresponding to Telegram 81).

vy 2R AL ES
i tame Addrest Cesplay farmar Mgerasge value Modiy velar ¥ Comment  Tag comement
1 Enabtis mrteiresd, 1=fnable
2 “Enable e’ A 4 (= [CRT TLE (= |
¥ W Wwite request (WRITE_REQ) | =enable, BEQ D=1 reqreest value. REQ D=2 Change value
fl *RagyFhaDiu ta ™ R CORD,_WELFARA_NO DEC w2 922 Mo Facameter number, 0. 932
5 "Regabeta” BECORD_WWR SUB_ilDE Y Hew 1680000 168 OO0 = Subindes
& *RegFaDats” WRITE_REC) Bl B mue TRLIE [~ |
T “RegiFtaDuta” BECORD_WRRIO_ID Hex TR0 TaRE1 E 1 Requeit paeemeter = 1, change peramete
] "Regftabata” BECORD_WRvALUEL Hix 14rioa1 16na0a1 [~ Walue of paesmater §22
¥ RegMuDuia” STATUS_WR Hew 16R0070_0000
10 | ¥ Rewd request (READ_REQ) 1=enable
i "ReyFiData” BEAD_FEGH #eal W st LT =
2 *RegFilst” STATUS_RD Hew 1620070_0100
13 A Eewd paremener valus
14 “Regftalets " BECORD_RD FARA_VALLIE 111+ " Read the value of the parsmeter

Figure 48 Watch table with example to read parameter 922, which gives 81 (Telegram 81).
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10 LL Webserver

10.1 Access and log in to LL Webserver

To connect to the LL webserver. Start with open up a web browser and write the IP-address of the encoder, for
example:

e http://169.254.15.76
To log in and access your device, click on “Log in”

User name is “admin” and password is the serial number of the encoder, which can be found on the product
label on the side of the product.

Note: The PC must be on the same subnet as the encoder in order to open the LL Webserver. Usage of the
webserver during cyclic PROFIsafe/PROFINET communication can affect the system performance.

10.2 Overview

The first tab "Overview” is a general describtion of the connected FSI encoder. Status indication shows in green,
“OK”, if the product is powered and connected.

e http://169.254.15.76
To log in and access your click on “Log in”

User name is “admin” and password is the serial number of the encoder, which can be found on the product
label on the side of the product. Log in is not needed to access the overview page.

- .
=& FSI Online

Overview Overview

. Encoder
Settings

Generate iParCRC

Update

Support

Device name

Serial number
Code key
Resolution

Sensor type
F-Address
Firmware part number
Part number

Mac address
Manufacturing date
State of encoder

fsi600

228282975
608142821200

31

Rotational

3

1401996-10
1445737-01
00:22:45:01:d1:55
2025-01-27
slot1:0x0004, slot5:0x0000

Figure 49 FSI Online web server “Overview” tab
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10.3 Settings

With the web interface the F_Dest_Address need to be assigned to the encoder under Change F-Address. The
F_Dest_Address need to be unique on the network and not equal to any F_Source_Address in the network.
Enter the desired F_Dest_Address under Change F-Address, then press Update. When the Current F-Address
value have changed, the encoder is assigned with the new value. The destination address in the device need to
be identical to the corresponding F-Parameter declaration in the configuration tool.

S FSI Online

Overview Setti ngs
Metwork settings
Settings
; 5 Address 192.168.0.2
Generate iParCRC Mask 255.255.255.0
Gateway 192.168.0.2
Update
F-Address settings
Support
Current F-Address 3
Change F-Address LUpdate
Factory reset

Communication data
Safe data
Diagnostics data
Configuration data

Figure 50 Settings tab for F-Address assignment

There are four types of factory reset:

Communication data: Reset of [P-address and PROFINET device name

Safe data: Reset of F-Address

Diagnostics data: Clear the diagnostic log of the encoder.

Configuration data: Reset of encoder configuration data such as preset value, scaling, code sequence etc.
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10.4 Generate iParCRC

In the tab “Generate iParCRC” the iParameters from the configuration need to be entered to generate a check-
sum. When the iParameters been added press “Generate iParCRC”. The checksum value should be used as
F-parameter “iParCRC” to confirm a valid configuration of the iParameters.

52 FSI Online

Generate iParCRC

Overview
; iParameter (LL Profile)
Settings
= . Safe Code Sequence: cwW (0) b
Generate iParCRC
Safe Position Value Scaling: Dizable v
Safe Measuring Units per Revolution: 4006
Update
Safe Total Measuring Range: 1GTTT26
Safe Velocity Measuring Umnit: Rpm -
Support ¥ 9
Time Base For Safe Velocity: 100
Safe Acceleration Measuring Unit: Rad's'2
Safe Acceleration Derivation Time: 100

iParCRC

Figure 51 Tab where the F-parameter “iParCRC” is generated, that is entered to the PLC program
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10.5 Firmware update

In the next tab, Update, you can update or upgrade the firmware of the encoder. To update, press "Choose file”
and select the update file. Note the file must come from Leine Linde.

‘E‘ FSI Online

Update

Overview

Settings Active firmware package:

Generate iParCRC Choose File | 1383267-08

3¢}
£

Update aeEs

Support

Figure 52 Select the update file

Press upload and then “Yes” in the pop-up window. Now the program will start to update the encoder. This can
take several minutes and the time left is indicated by the progress bar. Do not remove the power during update.

Device Progress

Loading...

Message Updating Fpga

Status Update started

Figure 53 Progress bar to follow the update of the device

When the file transfer is done the user need to approve the update by cross-checking the data presented with
correct data received from Leine Linde. If data is correct press Approve. Now the system will re-boot and re-
start with the updated firmware. The new version number will be indicated in the Overview page.
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&« c A\ Not secure  192.168.0.2/status.html

7 .
& FSI Online

Overview Status
Settings Partno CRC Self test Awaiting approval Active image
ERTEC 17286388-73 0x13¢72373 Ok yes 1
Generate iParCRC Mcu1 17286388-73 0x9e9a73b3 Ok yes 0
Mcuz 17286388-73 0x1301981d Ok yes 0
Update FPGA 17286388-75 Ox16e3abdf Ok  yes 1

Support |

Approve Reject |

Figure 54 Approve the update

Note: If the update is rejected or interrupted the encoder will roll back to the previous installed firmware.

10.6 Support

In the support tab you can find contacts to Leine Linde and a “Diagnostic log” for the latest errors.

“2 FSI Online

Overview Support

Settings

Manual
Generate iParCRC
For more information and instructions, refer to the manual on www leinelinde.com

Update Contact

Support Contact Leine Linde by email info@leinelinde.com.

Startup Time: 4121280 Current Operating Time: 4122881

Diagnostic log

Type Fault Description Intermal Ermor  Timestamp
Mew TRANSMISSION ERROR WD TIMEQUT Ox080E 4108114
Removed TRANSMISSION ERROR WD TIMEQUT Ox0B0E 4106950
Mew TRANSMISSION ERROR WD TIMEOUT Ox080E 4106945
Removed TRANSMISSION ERROR WD TIMEQUT Ox020E 4106766
Mew TRANSMISSION ERROR WD TIMEOUT Ox080E 4106761
New SAFETY EXCEPTION ALARM Ox0722 4105393

Figure 55 Support tab of the webserver
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11 Isochronous Real-Time Settings (RT Class 3)

This example is intended to illustrate the commissioning of a PROFINET IO encoder in isochronous operation.
In example below, the Totally Integrated Automation Portal V17 and a CPU 1511F-1 PN IO controller is used.
Start by completing the configuration according to chapter 6.1-6.7 before continuing with the IRT settings as
described in this section. This example is using “Technology objects” to set up the encoder for IRT communica-
tion, but it is also possible to use OB61 (Synchronous cycle), which is not described in this manual.

First go to “Technology objects” in the list menu to the left. Click on “Add new object” and now a window will

open to select the type of technology object. Select “TO_ExternalEncoder”.

[ Topology view [ Network view [} Device view ||

©ccccocccvocoooe R

address |Q address | Type

1224 12.22

Article number
FS160x
FSI600
LEIN
Paral
std

LEINE LINDE Safety .
Parameter Access P
Std. Safety Telegra...

| >

|6} Properties [%} Info [[2] Diagnostics |

Figure 56 Add an External encoder as a Technology object.

Devices
] i [Feorsieol ) W B[4 /s =i | [ Device overview
. V2 oduie
= 0] - Fie00
&
~ [ e 1 [epu 1511F Pl T &
Y Device configuration
o Add new object X
5
B name:
) Program blocks [ T der. 1 ]
I Add new block C
4 Main [081] (4 1 Al
~ Type: 70_ExcernaEncoder
& Fe_scyclicDataROWR [FE2] ® | 2.0y Name ersiog) L oS e
Fo_pcylicDtaRDIR_DS [066] o= B wion Contrl LD mers | — e
8 re_cy! El 3 o 3 i R neter Access point
@ ReqPNData [DB3] [ k) O Manual afety Telegram 36
& FOB_RTG1 [0B123] [ Notion Control V6.0
T Main_Safety RTG1 [FB1] ® s @ Automatic
° B T0_ErtermalEncoder V60
° & To_outputcam V6.0 Description
k B T0_Camrack o The “Extemal encoder” (T0_Exte malEncoder)
= ctuel
3 48 TO_Neasuringlnput V&0
» [} External D ve-o
» (3 pLctag: ° =
=
~ [ PLc data types. (]
R o r V60
o fi
[
ol [ simc dent
° L
General | Crossre +1
Q4]0 [showall mes|
1 Message <] i ]
S GEE b5 | Additional information
\
| Action canceied o[RS r—
' Action canceled be

Open the properties of the technology object select the PROFINET module, encoder type, telegram type (only

Telegram 81 and 83 are available) and resolution, with examples in Figure 55 and 56.

Basic parameters

hg Hardware interface:

Encoder
Data exchange with encoder FLC
Leading value settings

= Extended parameters Data exchange

Mechanics
Homing

A0

Data connection: | Encoder

[-]

Encoder: |FSI600.LEINE LINDE Standard ... |

Encoder type: | Cyclic absolute

[+]

b

Device configuration

Figure 57 Settings of encoder configured as a technology object




PROFlIsafe

USER MANUAL www.leinelinde.com

e =1 =
Basic parameters
¥ Hardware interface
Encoder
Dsts exchange with encoder
Leading value settings
w Extended parameters
Mechanics

Data exchange with encoder

9303000

Homing

Data exchange

standard telegram 81 ||

ooy [
524288

Figure 58 Data exchange of encoder configured as a technology object

Now go to the Topology view and connect the ports in the program exactly as they are connected between the
encoder and PLC.

= 57-1500{ET200MP station_1
v PLC1 1
~ PROFINETinterface_1 1x1

por e esoseke .|
Port_2 1X1P2
 GSD device_1
~ FSI600 0
* Interface o0x1
Port1 0X1P1 S7-1500/ET200... PLC_1
Port 2 0X1P2

Figure 59 Define the ports connected for the controller and encoder to use it in IRT mode. Port 1 (PLC) and Port
1 (Encoder) are connected in this example.

To activate the IRT settings of the encoder, go to Properties->Isochronous mode. Select “isochronous mode” and
the cyclic data you want to transfer in IRT mode (in this example Telegram 81 in Slot 1 2).
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!E_Iﬁm =

Catalog information
 PROFINETinterface [X1]
General
Ethernet addresses
Identificstion & Msinten... a0 0 ms]
~ Advanced options
Interface options

e
Media redundancy

0.125 ms |+
0.0625 ms

w Real time settings
10 cycle
Synchronization

~ Port 1 [%1 P1R]
General
Portinterconnec...
Port options
Identification & ...

w Port 2 [X1 P2 R]
e LEINE LINDE Standa.. 111

Fort intercannec. LEINE LINDE Standa.. 1i2
LEIME LINDE Safety ... 501
LEIME LINDE Safety ... 5/2

Port options
Identification & ...

Figure 60 Settings in Isochronous mode of the encoder

Then go to the tab “Real time settings”. Select IRT under “Synchronization”. The watchdog time (for the IRT
communication) can also be adjusted here.

FSI600 [FSI 60x]

~ General
Catalog information
~ PROFINETinterface [X1]
General
Ethemet addresses
Identification & Maintenance
~ Advanced options
Interface options

> Real time settings

> > 10 gyde

Media redundancy
Isochronous mode
10 cycle
Synchronization
~ Port 1 [X1P1R]
General
Fortinterconnection
Port aptions
Identification & Maint._
~ Port2 [X1 P2 R]
General
Portinterconnection
Port options
Identification & Maint...
Identification & Maintenance
Shared Device

> > Syr ization

Figure 61 Real time settings of the encoder
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Then click on the telegram used in the PROFINET module, in this example Standard Telegram 81, and use the
following settings for the I/0 addresses

- N Y T oo D
Module |~ |Rack |slot |laddress |Q address|Type | Article number
~ F5I600 o 0 F5160x%
¥ Interface o oxl F51600
~ LEINE LINDE Standard Profin... o 1 LEINE LINDE Standa..
Parameter Access Point o 11 Parameter Access P

Std. Telegram 81

[ 13
o 14
[3 15
[ 2
o 3
o 4
> LEINE LINDE Safety Profinet... || 0 5 LEINE LINDE Safety...
Parameter Access Point [3 51 Parametsr Access P..
Std. SafetyTelegram 36 . || O 52 12.24 1222 Std.SafetyTelegra...

™ General

Catalog information

Figure 62 I/O addresses of the encoder in isochronous mode
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Then click on the button “Domain settings” and have the check-box “Make “high performance” possible” acti-

vated.
|Q. Properties H"l.l Info "E Diagnostics |
General H 10 tags ‘l System constants ‘l Texts
+ PROFINETSubnet Ml Syne-Domain 1
> -
Forere] ync-UDomain_ E
~ Domain management
* Sync domains. Sync domain: | Sync-Domain_1 ]
4 Converted name: |sync-domainxb19998 |
» MRP domains
send clock | 1.000 ms [+]
Overview isochrenous mode
» PLC_1.PROFINETIOSystemn (.. Default domain
[ make “high perormance’ possible
[] Allows the use of ‘fast forwarding’
> > > Devices
10 system
| 10 system Sync master
E PLC_1.PROFINETIO-System (100} PLC_1
v
10 devices
PROFINET device name  RTclass Synchronization role  Redundancy level | DFP group
plc_1.profinet interface_1 | RT... |~ | Sync master
+i600 IRT Sync slave No redundancy
<] il v

Figure 63 Select “Make “high performance” possible” in the Sync domain used for the communication.

Now the user should compile the program. Now the two organization blocks MC-Servo [OB91] and MC-Inter-
polator [OB92] will be generated by the program. In order to access the I/O data the organization blocks MC-
PreServo [OB67] and MC-PostServo [OB95] can be used.

Devices

L

gl

[FLc1 [cPU TSI PN vﬂ!i“é; :
df [rcii 1 [=) B

v | ] F51 608 PROFIsafe base project N
B Add new device Il
i Devices & netwarks

~ [ PLC_1 [CPU 1511F-1 PN]
[IY pevice configuration
%/ online & diagnostics
@ Safety Administration
3 Eﬂ Software units Rail_0
~ |gl Program blocks
EF Add new block
2 Main [OB1]
2B MCinterpolator [0BS2]
W MC-PostServo [OB95]
4 MC-PreServo [OB67]
W MCServo [0B21]
48 FB_AcyclicDataRDWR [FB2]
@ FE_AcyclicDataRDWR_DE [DEE]
@ RegPNData [DE3]
a0 FOB_RTG1 [0B123]
& Main_Safety RTG1 [FB1] —
@ Main_Safety RTG1_DB [DE1]
b g System blocks

v [ Technology objects

Figure 64 Organization blocks used to access the encoder as a technology object

Download the program and the encoder is now prepared to communicate in IRT mode as a technology object.
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12 Media Redundancy Protocol

Ring redundancy is supported by the Leine Linde encoder through the Media Redundancy Protocol (MRP) and
Media Redundancy Planned Duplication (MRP-D). The ring is managed by a Media Redundancy Manager and all
the other devices on the network act as Media Redundancy Clients. The Media Redundancy Manager is respon-
sible for issuing test frames for testing the network and for re-configuring the network in the event of a ring
failure due to a non-functioning device or a broken cable.

If for example a cable or slave is damaged in the network the Media Redundancy Manager detects this through
the failure of the test frames that is sent out. Additionally, the Media Redundancy Clients will communicate
failure messages back to the manager if a failure is detected on its forwarding port.

Once a failure is detected, the Media Redundancy Manager will send out reconfiguration instructions to all
clients on both ports. The manager will then begin sending data traffic out on both ports so that the messages
reaches all clients. The total time for this process is about 200 ms.

If the application is running in IRT mode then MRP-D is automatically used if media redundancy protocol is
activated. MRP-D transmits two equal frames to the receiver in opposite direction around the ring, in case of a
failure the frame still arrives at the receiver destination. Hence MRP-D ensures constant non-stop connectivity
with an instantenous recovery.

Note: To use MRP or MRP-D all nodes/devices in the ring needs to support MRP respectively MRP-D.

Note: It is not possible to configure a redundancy ring with MRP-D if not all devices are running in IRT
mode.
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13 Device replacement using LLDP

The devices support Link Layer Discovery Protocol (LLDP). LLDP is essentially a neighbor discovery protocol
used by network devices for advertising of their identity, capabilities and interconnections. In a PROFINET
network all IO devices are recognized by their device name. Sometimes an IO device needs to be replaced in an
automation system, and this is when LLDP is useful. Using LLDP, the neighbor relations between the individual
10 device and the IO controller are analyzed and stored on the IO controller. If an IO device has been replaced,
the 10 controller will recognize this and will redefine the device name.

Below is an example on how to exchange an IO device using LLDP:

Select “Properties” of the PN-I1O controllers interface module and enable “Support device replacement without
exchangeable medium”.

Verify that the offline topology matches the online topology. After the above has been verified it is possible to
replace any IO device if the ports are reconnected in the same way and the new device is set to factory reset.

Note: The safety related address will not be transferred over LLDP, it needs to be configured manually when
replacing an encoder.

‘; Topology view % Network view "ﬁi Device view
g [PLc_1[cPUISTIF1 PN] [=] G B Ed @+ = Device overview
-~
2 [Module Rack |Slot laddress | Q address | Type Article no.
E o 100
0 0
~ FLC1 [ 1 CPU1511F1 PN 6ES7 511-1FK...
v v v » PROFINETinterface_1 o 1x1 PROFINET interface
100 o 2 3 4 5 & 0 z
; [ [ 3
Rail_0 |
- (] 4
8 0 5
- [ 3
(] 7
0 8
[ 9
(] 10
o 1
[ 12 o
(] m 100% o e <] I ]
‘g Properties u:l.‘. Info Hﬂ Diagnostics ‘
J General H 10 tags H System constants H Texts ‘
~ General (=]l Interia B
=i| > Interface options
Projectinformation P
Catalog information
Identification & Maint... [7) call the user program if communication errors occur
Checksums & Support device replacement without exchanges ble medium
» Failsafe
> METE A ] (] Permit overwriting of device names of all assigned 10 devices
==l Limit data infeed into the network
F-parameters [ use IECV2.2 LLDP made
L e R R = KEEP‘NWE connection
~ Advanced optians
Media redundancy L]
b Real time settings 4
» Port[X1P1R] i
» Fort[x1 F2R] Fl
Web server access

Figure 65 LLDP Properties
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Then open the Topology view and configure the topology for all connected ports.

|& Topology view [ Network view [[¥ Device view

|| Devices |

£ EETL EE
~ ] FS1608 PROFizafe base project
B Add new device
iy Devices & networks
~ [ PLC_1 [CPU 151171 PN]
B
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[>]
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Port_1 1X1P1 GSDdevice_1  FSS.
Fort_2 1x1p2

» g8 Software units
= [ Program blocks
¢ Add new block
& Wain [081]
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# P _AcyclicDataRDWR,_DB [DB6]
@ ReqPNData [D83]
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& Main_Safety RTG1 [F81]
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> 15 system blocks
¥ [% Technology objects
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~ [# PLC data types.
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= Interface ox1
Port 1 0X1P1 S7-1500[ET200.. PLC_1T
Port2 0X1P2 GSDdevice 2  FSl6.

v GSDdevice 2
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Figure 66 Port configuration in Topology view

Verify that the offline topology matches the online topology

After the above has been verified it is possible to replace any Profinet IO device if the ports are reconnected in
the same way and the new device is set to factory reset.

To manually do a factory reset of a PROFINET encoder: right-click on the encoder in device view and select

“Online and Diagnostics”. Then go to F

unctions->Reset to factory settings and press Reset button. Note that the

F_Dest_Addr is not reset while performing a factory reset over PROFINET.

Devices

~ Diagnostics
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Diagnostic status
Channel diagnostics
b PROFINETinterface [X1]
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Assign IP address
Assign PROFINET device na
Resetto factory settings

~ ] FS1608 FROFisafe base project
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& Main_Safety RTG1 [F81]
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[ves Jlmton]
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Figure 67 Factory reset of PROFINET
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