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Typographic and iconographic conventions

In this guide, to make it easier to understand and read the text the following typographic and
iconographic conventions are used:

* parameters and objects of both Lika device and interface are coloured in ORANGE;
e alarms are coloured in RED;
» states are coloured in FUCSIA.

When scrolling through the text some icons can be found on the side of the page: they are expressly
designed to highlight the parts of the text which are of great interest and significance for the user.
Sometimes they are used to warn against dangers or potential sources of danger arising from the use of
the device. You are advised to follow strictly the instructions given in this guide in order to guarantee
the safety of the user and ensure the performance of the device. In this guide the following symbols are

used:

This icon, followed by the word WARNING, is meant to highlight the parts of the
text where information of great significance for the user can be found: user must
pay the greatest attention to them! Instructions must be followed strictly in order
to guarantee the safety of the user and a correct use of the device. Failure to heed
a warning or comply with instructions could lead to personal injury and/or damage
to the unit or other equipment.

This icon, followed by the word NOTE, is meant to highlight the parts of the text
where important notes needful for a correct and reliable use of the device can be
found. User must pay attention to them! Failure to comply with instructions could
cause the equipment to be set wrongly: hence a faulty and improper working of
the device could be the consequence.

This icon is meant to highlight the parts of the text where suggestions useful for
making it easier to set the device and optimize performance and reliability can be
found. Sometimes this symbol is followed by the word EXAMPLE when instructions
for setting parameters are accompanied by examples to clarify the explanation.




Preliminary information

This guide is designed to provide the most complete information the operator needs to correctly and
safely install and operate the following encoders fitted with Profinet interface:
EMxxx13/16384PT-xx (DAP 1 : multiturn encoder 13 +14 bits)

HSxxx18/PT-xx (DAP 2 : singleturn encoder 18 bits)

HMxxx16/16384PT-xx (DAP 3 : multiturn encoder 16 +14 bits)

To make it easier to read the text, this guide can be divided into some main sections.

In the first section (from chapter 1 to chapter 4) general information concerning the safety, the
mechanical installation and the electrical connection.

In the second section (chapter 5) information on how to install and configure the encoder in the STEP 7
development environment as well as tips for setting up and running properly and efficiently the unit are
provided.

In the third section (from chapter 6 to chapter 12) both general and specific information is given on the
Profinet interface. In this section the interface features and the parameters implemented in the unit are
fully described.

In the last section (from chapter 13 to chapter 15) some examples of programming and advanced
maintenance information are explained.

Lika Electronic Profinet encoder documentation is complete with an

IC example project provided free of charge. This program is designed to

 _ _="=41\, Mmake your own project planning, programming, communication and

J‘TQA\B\\—_UE‘D\ diagnostics with the STEP 7 V5.5 + SP1 development environment user-

Lt ‘\1\ friendly and reliable. You can find it in the Lika Step 7 Profinet example
project.zip compressed file contained in the SW Hx58x PT.zip file.




Profinet certificates

FROFIBUS - PROFINET

Certificate

PROFIBUS Nutzerorganisation .V, grants to

Lika Electronic Sri
Via §. Lorenzo, 25, 1-36010 Carré (VI), Italy

the Certificate No: Z10681 for the PROFINET I0 Device:
Model Name: HMxxx16/16384PT-xx.

Revision: SWIFW:V1.0.1; HW: 1

Identnumber: 0x0239; 0x0001

GSD: GSDML-V2.25-LIKA-0239-ROTACOD-20131024.XML
DAP: DAP3: LIKA HMx16/16384PT, 0x0001003

This ceriificate confirms that the product has successhly passed the certification tests with the

Tollowing PROFINET scupe:

3 Hardware Auto_| , Adito_Polarity, Aute_Crossover

@ ConformanceClass B,C KT _CLASS 1HT_CLASS 2 RT_CLASS_3, ATA, LLDP, SNMP, MIB-8, LLDA-ME

Test Report Number: PN263-1, IRTO56-1
Authosized Test Labarstory.  Shemens AG. Fiirth, Germany

In accordan
“Test tions for PROFINET 10 devices, Version 224 from December 2010 and
'rwamwm—rmmmmudmm. Version 2.24.16.21°,
“Test Specifications for PAOFINET 10 devices, Version V2.2.4 ram December 20107,
“PROFINET 10 RT Test Cases V2,143 o)
105t system V224, 16,71 with annex spirta 2.2.4.2.212",
This certificate s granted aceneding 1o the document.
“Framawork for testing and certfication of PROFIBLS and PROFINET products”,
For by iy 14, 2017 vaikd for e,

Ao e
|

[ Lincnes)
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Glossary of Profinet terms

PROFINET 10, like many other networking systems, has a set of unique terminology. Table below contains
a few of the technical terms used in this guide to describe the PROFINET |0 interface. Sometimes they
also refer more specifically to the S7 programming environment. They are listed in alphabetical order.

Acyclic Communications |Unscheduled, on demand communications. Diagnostic
messages from an |0 Supervisor to an 10 Device are Acyclic.
Refer to page 79.

AP Application Process - The application process running in the
device. PROFINET supports a default Application Processes and
additional profile specific application processes.

API The value of the API (Application Process Identifier) parameter
specifies the application that is processing the 10 data.
PROFINET standard IEC 61158 assigns profiles to certain APls
(PROFIdrive, PROFIslave) which are defined by the PROFINET
User Organization. The standard APl is 0.

Application class An application class specifies a number of mandatory
functions and addition optional functions to be supported by
an 10 device. The Profinet encoders can be configured as
CLASS 3 and CLASS 4 PROFINET IO devices according to the
encoder profile. Refer to page 64.

AR Application Relation - The relationship between a PROFINET [0
Controller and an 10 device. A PROFINET 10 device can support
more than one Application Relationship.

Bus A bus is a communication medium connecting several nodes.
Data can be transferred via serial or parallel circuits, that is,
via electrical conductors or fiber optic.

Channel A single 10 point. A Channel can be discrete or analog.

Consumer Status The Status an 10 device provides to an 10 Controller for the
data it consumes from 10 Controller.

CR Communication Relationship - A virtual communication
channel within an AR.

Cyclic Communications  |Scheduled, repetitive communications. 10 data and alarm
transfers are cyclic.

Data block In contrast to code blocks, data blocks (DB) do not contain
Step 7 statements. They are used to save data, i.e. variable
data which are processed by the user program. Global data
blocks serve to accommodate user data which can be used by
all other blocks.

DCP Discovery Control Protocol - A communications protocol with
PROFINET 10 that allows an 10 Controller or Supervisor to find
every PROFINET 10 device on a subnet.




Determinism

Determinism means that a system responds in a predictable
(deterministic) manner.

Device name

Before an 10 device can be addressed by an 10 controller, it
must have a device name. In PROFINET, this method was
selected because it is simpler to work with names than with
complex IP addresses. Refer to page 40.

Encoder Profile

The PROFINET profile for Encoders is intended to define a
standard application interface for encoders. The profile is a
supplement to the PROFIdrive profile, so it is mandatory to
read the PROFIdrive profile before implementing the encoder
profile. Profinet encoders from Lika Electronic comply with the
Encoder Profile Specifications V4.1 version 3.162. See also
“Profile".

Function

Functions (FC) are code blocks which can be programmed by
the user. A FC does not have a "memory". Temporary variables
as well as parameters transferred to the function when the
latter is called are saved in a L stack. They are lost following
processing of the FC.

Function block

Function blocks (FB) are code blocks with a "memory" which
are programmed by the user. They have an assigned instance
data block (instance DB) as memory. Parameters transferred to
a FB as well as the static variables are saved in this data block.
An FB contains a program which is always executed when the
FB is called by another code block. Function blocks facilitate
the programming of frequently repeated, complex functions.

Frame ID

The two-byte field in the Ethernet frame which defines the
type of PROFINET 10 message.

GSD

The properties of a PROFINET device are described in a GSD file
(General Station Description) that contains all the information
required for configuration. In PROFINET 10, the GSD file is in
XML format. The structure of the GSD file conforms to I1SO
15734, which is the world-wide standard for device
descriptions. Refer to page 33.

GSDML

General Station Description Markup Language - The file
containing the XML description of the PROFINET |0 device.
Refer to page 33.

10 Controller

Device used to address the connected 10 devices. This means
that the 10 controller exchanges input and output signals with
assigned field devices. The 10 controller is often the controller
on which the automation program runs. Refer to page 62.

10 Device

A decentralized field device that is assigned to one of the |10
controllers (e.g. remote 10, encoders, valve terminals,
frequency converters, switches, etc.). Refer to page 62.

10 Parameter Server

An |10 Parameter Server is a server station, usually a PC, for
loading and saving the configuration data (records) of 10
Devices.

10 Supervisor

Programming device, PC or HMI device wused for




commissioning and diagnostics of 10 Controllers and 10
Devices. Refer to page 62.

IP address

The IP address is the name of the unit in a network using the
Internet protocol. Refer to page 30.

IRT

Synchronized transmission procedure for the cyclic exchange
of IRT data between PROFINET devices. A reserved bandwidth
within the send clock is available for the IRT 10 data. The
reserved bandwidth ensures that the IRT data can be
transmitted at reserved, synchronized intervals whilst
remaining uninfluenced even by other greater network loads
(e.g. TCP/IP communication or additional real time
communication). The "high flexibility" enables simple planning
and expansion of the system. A topological configuration is
not required. Refer to page 97.

MAC address

The MAC address is an identifier unique wordlwide consisting
of two parts: the first 3 bytes are the manufacturer ID and are
provided by IEE standard autority; the last three bytes
represent a consecutive number of the manufacturer. Refer to
page 30.

Module

Modules are user defined components that plug into slots.
Modules can be real or virtual.

NRT

Non Real Time - The non Real Time PROFINET 10 Channel.
Configuration and diagnostic messages are transferred over
the NRT Channel.

Organization block

A range of organization blocks (OB) are designed to execute
the user program. OBs are the interface interface between the
user program and the operating system of a CPU. They permit
event-controlled processing of special program components
within the user program.The order in which the user program
is executed is defined in the organization blocks.

Profile

Profiles define application-specific functionality to ensure the
openness of PROFIBUS and PROFINET is utilized consistently.
PI' Profiles can cover simple devices such as encoders by
defining how signals are used and how they are physically
connected. However, profiles are increasingly covered more
complex systems or requirements. Profiles such as PROFldrive
and PROFlsafe deliver active functionality as well. An
advanced profile covering active power management for end
devices like lasers and robots is now under development with
the aim of bringing significant reductions in energy
consumption for the automotive industry. Profiles guarantee
quicker system design and they support faster device
interchange, promoting competition amongst vendors,
increased choice for users and full interoperability.

Provider Status

The Status an 10 device provides to an 10 Controller with the
data transferred to the Controller.

Proxy

A device which maps non PROFINET 10 data to PROFInet.
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Real-time

Real-time means that a system processes external events
within a defined time. If the reaction of a system s
predictable, one speaks of a deterministic system. The general
requirements for real-time are therefore: deterministic
response and defined response time. Refer to page 97.

RT

Real Time - The Real Time PROFINET |0 Channel. I/O and Alarm
Data are transferred over the RT Channel. Refer to page 97.

Slot

A group of one or more Subslots. Slots can be real or virtual.

Standard signal

The encoder profile defines a series of standard signals which
are used to configure the |0 data. Refer to page 69.

Submodule A component of a module that is plugged into a subslot. A
submodule is real or virtual.

Subslot A group of one or more channels. Subslots can be real or
virtual.

Sync domain All PROFINET devices that are to be synchronized via PROFINET

|0 with IRT must belong to a sync domain. The sync domain
consists of precisely one sync master and at least one sync
slave. 10 controllers and switches can hold the role of a sync
master or sync slave. Other 10 devices support only the role as
sync slave. Refer to page 114.

System function

System functions (SFC) are integral functions in the operating
system of a S7 CPU. In addition, SFCs are frequently called
implicitly by SFBs. SFCs can be called by the user program like
normal functions. SFCs are used to implement a number of
important system functions for Profinet 10.

System function block

System function blocks (SFB) are integral functions in the
operating system of a S7 CPU. SFBs can be called by the user
program like normal function blocks. SFBs are used to
implement a number of important system functions for
Profinet |0.

TCP/IP

The Ethernet system is designed solely to carry data. It is
comparable to a highway as a system for transporting goods
and passengers. The data is actually transported by protocols.
This is comparable to cars and commercial vehicles
transporting passengers and goods on the highway.
Tasks handled by the basic Transmission Control Protocol (TCP)
and Internet Protocol (IP) (abbreviated to TCP/IP):
1. The sender splits the data into a sequence of packets.
2. The packets are transported over the Ethernet to the
correct recipient.
3. The recipient reassembles the data packets in the
correct order.
4. Faulty packets are sent again until the recipient
acknowledges that they have been transferred
successfully.

Telegram

A telegram is a rigidly defined bit stream carrying data. A
telegram specifies the data length and the type of data which




is sent to and from the 10 controller. The encoder profile
supports Standard Telegrams 81, 82, 83 and 84. Refer to page
67.

Topology

Network structure. Commonly used structures:
e Line topology;
* Ring topology;
» Star topology;
* Tree topology.
Refer to page 118.

Transmission rate

Data transfer rate (in bps).

User program

The user program contains all instructions, declarations and
data for signal processing required to control a plant or a
process. It is assigned to a programmable module (for example
CPU) and can be structured in smaller units (blocks).




List of abbreviations

Table below contains a list of abbreviations (in alphabetical order) which may be used in this guide to
describe the PROFINET 10 interface. Sometimes they also refer more specifically to the S7 programming
environment.

AR Application Relation

API Application Process Identifier
C-LS Controller's Sign-0f-Life

CR Communication Relation

DB Data block

DO Drive Object

DO-LS Driver Object Sign-0f-Life

DU Drive Unit

EO Encoder Object

EU Encoder Unit

FB Function block

FC Function

&M Identification & Maintenance
IRT Isochronous Real Time Ethernet
IRT Flex IRT "High Flexibility"

IRT Top IRT "High Performance”
GSDML General Station Description Markup Language
10 Input/Output

IP Internet Protocol

LLDP Link Layer Discovery Protocol
LS Sign-0f-Life

MAC Media Access Control

MAP Module Access Point

MLS Master Sign-Of-Life

0B Organization block

PAP Parameter Access Point

Pl PROFIBUS and PROFINET International
RT Real Time Ethernet



SFB System function block
SFC System function
TCP Transmission Control Protocol

TMAPC

Master Application Cycle Time
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1

Safety summary

1.1 Safety

Always adhere to the professional safety and accident prevention
regulations applicable to your country during device installation and
operation;

installation and maintenance operations have to be carried out by
qualified personnel only, with power supply disconnected and stationary
mechanical parts;

device must be used only for the purpose appropriate to its design: use for
purposes other than those for which it has been designed could result in
serious personal and/or the environment damage;

high current, voltage and moving mechanical parts can cause serious or
fatal injury;

warning ! Do not use in explosive or flammable areas;

failure to comply with these precautions or with specific warnings
elsewhere in this manual violates safety standards of design, manufacture,
and intended use of the equipment;

Lika Electronic s.r.l. assumes no liability for the customer's failure to
comply with these requirements.

1.2 Electrical safety

Turn OFF power supply before connecting the device;

connect according to explanation in section "Electrical connections” on

page 29;

in compliance with 2004/108/EC norm on electromagnetic

compatibility, following precautions must be taken:

- before handling and installing the equipment, discharge M
electrical charge from your body and tools which may come in touch
with the device;

- power supply must be stabilized without noise; install EMC filters on
device power supply if needed;

- always use shielded cables (twisted pair cables whenever possible);

- avoid cables runs longer than necessary;

- avoid running the signal cable near high voltage power cables;

- mount the device as far as possible from any capacitive or inductive
noise source; shield the device from noise source if needed;

- to guarantee a correct working of the device, avoid using strong magnets
on or near by the unit;

- minimize noise by connecting the shield and/or the connector housing
and/or the frame to ground. Make sure that ground is not affected by

MAN EM58_HS58_HM58 PTE 1.4 21 Safety summary



li(a EMx58 - Hx58x Profinet

noise. The connection point to ground can be situated both on the device
side and on user's side. The best solution to minimize the interference
must be carried out by the user. Provide the ground connection as close
as possible to the encoder. We suggest using the ground point provided
in the cap, use one TCElI M3 x 6 cylindrical head screw with two tooth
lock washers.

1.3 Mechanical safety

* Install the device following strictly the information in the section
“Mechanical installation” on page 24;

* mechanical installation has to be carried out with stationary mechanical
parts;

¢ do not disassemble the unit;

e do not tool the unit or its shaft;

» delicate electronic equipment: handle with care; do not subject the device
and the shaft to knocks or shocks;

* respect the environmental characteristics of the product;

* unit with solid shaft: in order to guarantee maximum reliability over time
of mechanical parts, we recommend a flexible coupling to be installed to
connect the encoder and user's shaft; make sure the misalignment
tolerances of the flexible coupling are respected;

* unit with hollow shaft: the encoder can be mounted directly on a shaft
whose diameter has to respect the technical characteristics specified in the
purchase order and clamped by means of the collar and, when requested,
the anti-rotation pin.
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2 ldentification

Device can be identified through the ordering code, the serial number and the
MAC address printed on the label applied to its body. Information is listed in
the delivery document too. Please always quote the ordering code, the serial
number and the MAC address when reaching Lika Electronic s.r.l. for purchasing
spare parts or needing assistance. For any information on the technical
characteristics of the product refer to the technical catalogue.

Warning: encoders having ordering code ending with “/Sxxx" may
have mechanical and electrical characteristics different from
standard and be supplied with additional documentation for special
connections (Technical info).
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3 Mechanical installation

WARNING

Installation and maintenance operations have to be carried out by qualified
personnel only, with power supply disconnected. Shaft and mechanical
components must be in stop.

For any information on the mechanical data and the electrical characteristics of
the encoder please refer to the technical catalogue.

3.1 Solid shaft encoders

Mount the flexible coupling 1 on the encoder shaft;

fix the encoder to the flange 2 (or to the mounting bell) by means of the
screws 3:

secure the flange 2 to the support (or the mounting bell to the motor);
mount the flexible coupling 1 on the motor shaft;

make sure the alignment tolerances of the flexible coupling 1 are respected.

3.1.1 Customary installation

a[mm]|b [mm]| ¢ [mm]|d[mm]
EM58, Hx58 - 42 50 F7 4
EM58S, Hx58S 36 H7 48 - -
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3.1.2 Installation using fixing clamps (code LKM-386)

a[mm]| b [mm]| c[mm]|d[mm]
EM58, Hx58 - 50 F7 Y 4
EM58S, Hx58S 36 H7 - 67 -

3.1.3 Installation using a mounting bell (code PF4256)
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3.2 Hollow shaft encoders

3.2.1 EMC58, HxC58

* Fasten the anti-rotation pin 1 to the rear of the motor (secure it using a
locknut);

* mount the encoder on the motor shaft using the reducing sleeve 8 (if
supplied). Avoid forcing the encoder shaft;

* insert the anti-rotation pin 1 into the slot on the flange of the encoder; this
secures it in place by grub screw 2, preset at Lika;

* fix the collar 3 to the encoder shaft (apply threadlocker to screw 3).

©
)
=
x
@
=
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3.2.2 EMC59, HxC59

* Mount the encoder on the motor shaft using the reducing sleeve 8 (if
supplied). Avoid forcing the encoder shaft;

» fasten the fixing plate 4 to the rear of the motor using two M3 cylindrical
head screws 5;

* fix the collar 3 to the encoder shaft (apply threadlocker to screw 3).
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3.2.3 EMC60, HxC60

* Fix the tempered pin 6 to the rear of the motor;

* mount the encoder on the motor shaft using the reducing sleeve 8 (if
supplied). Avoid forcing the encoder shaft;

* make sure the anti-rotation pin 6 is inserted properly into the fixing plate 7;

* fix the collar 3 to the encoder shaft (apply threadlocker to screw 3).
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4 Electrical connections

WARNING

Power supply must be turned off before performing any electrical connection!
Never force manually the rotation of the shaft not to cause permanent
damages!

For any information on the mechanical and electrical characteristics of the
encoder please refer to the technical catalogue.

/////; rR[O F\:z;\\

NIE]T

@ ceoeo 0©

A1 S1 82 L2 A2

\/

Grounding point

 E—
Figure 1 - Connectors and diagnostic LEDs

4.1 PWR Power supply connector (Figure 1)

M12 4-pin male connector with A coding is used for power supply.

Description Pin
4 3 +10VDC +30VDC 1
n.c. 2
1 2 ovDC 3
n.c. 4
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4.2 P1 Port 1 and P2 Port 2 connectors (Figure 1)

Two M12 4-pin female connectors with D coding are used for Ethernet
connection through port 1 and port 2.

Description Pin
Tx Data + 1
Rx Data + 2
Tx Data - 3
Rx Data - 4

4.3 Ground connection (Figure 1)

To minimize noise connect properly the shield and/or the connector housing
and/or the frame to ground. Connect properly the cable shield to ground on
user's side. Lika's EC- pre-assembled cables are fitted with shield connection to
the connector ring nut in order to allow grounding through the body of the
device. Lika's E- connectors have a plastic gland, thus grounding is not possible.
If metal connectors are used, connect the cable shield properly as recommended
by the manufacturer. Anyway make sure that ground is not affected by noise. It
is recommended to provide the ground connection as close as possible to the
device. We suggest using the ground point provided in the cap (see Figure 1, use
1 TCEI M3 x 6 cylindrical head screw with 2 tooth lock washers).

4.4 MAC address and IP address

The unit can be identified in the network through the MAC address and the IP
address. MAC address has to be intended as a permanent and globally unique
identifier assigned to the unit for communication on the physical layer; while
the IP address is the name of the unit in a network using the Internet protocol.
MAC address is 6-byte long and cannot be modified. It consists of two parts,
numbers are expressed in hexadecimal notation: the first three bytes are used to
identify the manufacturer (OUI, namely Organizationally Unique Identifier),
while the last three bytes are the specific identifier of the unit. The MAC address
can be found on the label applied to the encoder. The IP address (and the subnet
mask) must be assigned by the user to each interface of the unit to be
connected in the network. For additional information on the MAC address refer
to the section “5.2 Mac address” on page 32. For additional information on the
IP address refer to the section “5.3.7 Setting the IP address" on page 50.
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4.5 Diagnostic LEDs (Figure 1)

Six LEDs located in the cap of the encoder (see Figure 1) are meant to show
visually the operating or fault status of the encoder and the Profinet interface.
The meaning of each LED is explained in the following tables.

LED Description
L1 (green) Link 1: link to another Ethernet component through port 1
A1 ( ) Activity 1: incoming and outgoing traffic through port 1
S1 (green) Status 1: see table below
S2 (red) Status 2: see table below
L2 (green) Link 2: link to another Ethernet component through port 2
A2 ( ) Activity 2: incoming and outgoing traffic through port 2
S1 Status 1| S2 Status 2 .
Meaning Cause
green red
* Unit switched off
FF FF N
0 0 0 POWET * Cable disconnected
No connection to another * Bus disconnected
ON ON device * Master not available or
Criteria: no data exchange switched off
Parametrization fault, no data " Slave not cqnﬂgured yetor
wrong configuration
exchange
N o , * A wrong address has been
Blinking |Criteria: data exchange is ) .
ON assigned to the unit
at 1 Hz |correct but the encoder does , ,
not switch to the data * Actual _Conﬂguratlon of the
exchange mode slavg differs f.rom the
nominal configuration
. Diagnostic data exists, slave in
OFF ON System failure
data exchange mode
ON OFF Data .exchange, the encoder is Correct operation
working properly
Blinking Flash memory upgrade process|The user is upgrading the flash
OFF : .
at 1 Hz is active (see on page 144) memory
* Cable disconnected
* Power switched off
Blinking |Flash memory upgrade process|e Internal error
OFF :
at 1 Hz failed (see on page 144) * Flash memory damaged
* Upgrade process aborted
before completion
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5 Getting started

5.1 Configuring the encoder with Siemens SIMATIC STEP 7

In this manual some screenshots are shown to explain how to install and
configure the encoder in a supervisor. In the specific example the development
environment is STEP 7 V5.5 + SP1 with SIEMENS PLC CPU 315-2 PN /[ DP.
Therefore, the installation of the GSDML file, the assignement of the IP address
and the device name, the configuration of the encoder in the network, topology,
diagnostics, etc. will always refer to the aforementioned development tools. If
you need to install the encoder using a different configuration tool, please read
and follow carefully the instructions given in the documentation provided by
the manufacturer.

Lika Electronic Profinet encoder documentation s
’m%@\ complete with an example project provided free of
= AR ' charge. This program is designed to make your own
g*l‘ﬁ‘g\\l!ﬁ\ projegct plarmpingg,J programmigng, Communicaytion and
’ el diagnostics with the STEP 7 V5.5 + SP1 development
environment user-friendly and reliable. You can find it in the Lika Step 7
Profinet example project.zip compressed file contained in the SW Hx58x

PT.zip file.

5.2 Mac address

The MAC address is an identifier unique wordlwide.

The MAC-ID consists of two parts: the first 3 bytes are the manufacturer ID and
are provided by IEE standard autority; the last three bytes represent a
consecutive number of the manufacturer.

NOTE

The MAC address is always printed on the encoder label for commissioning
purposes.

The MAC address has the following structure:

Bit value 47 ... 24 Bit value 23 ... 0
10 B9 FE X X X
Company code (OUI) Consecutive number
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5.3 Encoder installation under STEP 7 environment

5.3.1 Description of the GSDML file

The functionality of a PROFINET 10 device is always described in a GSDML file.
This file contains all data that are relevant for engineering as well as for data
exchange with the |0 device.

PROFINET 10 devices can be described using XML-based GSD. The description
language of the GSD file, i.e. GSDML (General Station Description Markup
Language) is based on international standards. As the name suggests, the GSD
file is a language-independent XML file (Extensible Markup Language).

Profinet encoders from Lika Electronic are supplied with their own GSDML file
GSDML-V2.25-LIKA-0239-ROTACOD-XXXXXXXX.XML where XXXXXXXX is
the release date of the file in a 8-digit format encompassing information about
year (4 digits), month (2 digits) and day (2 digits): 20131024 is the first GSDML
file released by Lika Electronic for Profinet encoders. See the enclosed
documentation or click www.lika.biz > ROTARY ENCODERS > ABSOLUTE
ENCODERS > PROFINET to get the GSDML file.

WARNING
Please always comply with the specifications indicated in the following table:
GSDML file Encoder HW Encoder SW User's guide
version version version version
1.0.1 1.0, 11
From release : 1.0.2 1.2
20131024 to ... 1.0.3 1.3
1.0.4 1.4
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5.3.2 Installing the GSDML file

In the menu bar of the HW Config window, press Options
GSD File ... command.

2 HW Config: G
Station PLC  View

and then Install

Customize. . ChrltAk+E k., ‘

Edit Catalog Profile

Update Catalog
Eind:

Instal HW Updates ..,
Profile;

| atod

Standard hd

Find In Service &.SUppOIL. .. ER -

Croate 6D file for -Davice,.
Create 65D File for [-Device. R
=@

B

=8

and C7

FROFIBUS DF slaves for SIMATIC 57. M7, E¢
[distributed rack] =

PROFIBUIS DP

PROFIBUS-P,

PROFINET 10

SIMATIC 300

SIMATIC 400

SIMATIC PC Based Control 3007400
SIMATIC PC Station

Installs new GS files in the system and updates the contents of the catalog,

Figure 2 - Installing the GSDML file
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The Install GSD Files dialog box will appear. Press the Browse ... button to

choose the folder where the GSDML file is located.
bitmap file representing the encoder is located in the

Please make sure that the
same folder as the GSDML

file. Select the file and press the Install button to install it.

Install GSD Files

Install GSD Files: [from the diectory =
CATEMP Browse ... |
File. Release | Werion | Languages
G5D O0:00AM Y225 Engish
stal | Showlog Select Al Deselectall |
|

Figure 3 - Selecting the GSDML file

As soon as the operation is carried out, a confirmation
the screen.

Install GSD Files:

fram the directory

dialog box will appear on

CATEMP

SROTACOD-20031024.4ml 104245

Install G5D File (13:4986)

i ) Installation was completed successfully,

stal | ShowLog Select Al Desslect &l |

Close |

Help

Figure 4 - GSDML file installation
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Now scroll through the directory tree in the left pane of the HW Config
window and select the path Catalog \ PROFINET 10 \ Additional Field
Devices \ Encoders: the LIKA ROTACOD family can be found inside the folder.
The installation modules are contained in the directories MULTITURN (for
multiturn version encoders) and SINGLETURN (for singleturn version encoders).

[ HW Config: Configuring hardware
ns  Help

i 2 || ol [l | %[ ne

PROFINET IO
=[] Addtional Field Devices
=-E3 En

ssssss
21 Switchi wines
SIMATIC 3
SIMATIC 400
i [l SIMATIC PL Based Control 3004400
i 8B, SIMATIC PC Station

PROFIBUS DP daves for SIMATIC 87, M7, E¢
and C7 (distibuted rack] =

Press FL to get Help.

Figure 5 - Scrolling through Profinet families and categories
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5.3.3 Inserting the module in the Profinet-10 system

Now we need to install the module of the desired model. For instance, we want
to configure the HMx16/16384PT model.

In the right pane open the LIKA ROTACOD directory and then choose the

MULTITURN directory. Drag the required module LIKA HMx16/16384PT to the
window on the left and drop it on the PROFINET-10 system.

R HW Config - [SIMATIC 300(1),(Configuration) - Lika]

@) Station Edt Insert PLC View Options Window Help

BEE?
DEs8 8|S s o [ %8 w2
e -1E4]
Ethemet(1} PROFINET0-Systern (100) Find: Ll
Profe: [Standard A
+ ¥ PROFIBLIS DP
1 & B ErnFiRLS P
B [flCPusisaPNDE = 4 proFmET 10
X MADR =-(E2 Addtiona Fisld Devices
1= 200 =1 (22 Encoders
2018 Porta 1 = (2 LKA ROTACOD
x2r2f Forta 2 = 562 Miiian
Tf DHEDCZe -
[§ DOTE-DC24v/0 54 & &
=10 Gateway
© 0 HMl
=10
(] Metwork Comporents
+ [ Sensors
(] Switching devices
|| = SIMATIC 300
< > + [ SIMATIC 400
+ ] SIMATIC PL Based Control 300/400
-] o v + 1B, SIMATIC PL Station
Siot| [[§ Module Order number Fi | M| 1 | 0. | Comment |
i A
2 [[fCPU 3152 PN/DP _|6ES7 3152EHT4GABD V3.2
w7 (|| wae |
B ey
oAl Futa 7 4]
Pl B
DNGADC24Y [BES7 3211BH02 08AD 20.2 " 5
DOTE:DC2AV/0ER _ |6EG7 322 1BHOT-TAAD E e
o1 6/16384P T ~ EJ
T Lika Elechoric = —
ulttuun encoder 30 bi(16 bit
] | ¥ singletum, 14 bit mltum]
Press F1 to get Help.

~

Figure 6 - Inserting a module in the Profinet-10 system
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The inserted module will appear as shown in the following screenshot:

B Hw Config - [SIMATIC 300(1) (Configuration) - Lika]
Ol Station Edit Insert PLC View Options ‘Wirdow Help

D& &R B & e

LUl e = b

Ethemet(1]: PROFINETA0-System (100]

MALDR
D
Poits T
Poita 2

JF I

DOTExDCZVAD 5o

-

[§ CPU 315-2 PN/DP i

<

:‘2' {11 HM

Order number

| address | O address | Diagnostic address:

Slot is occupied, module is too wide, or the functionality of the inserted module is not transferable to the new madule,

Figure 7 - Inserted module

- & x

oixl

Eind nﬂ_ |
Pofle:  [Stardsd <
+ B PROFIBUS DP

552 PROFIBUS-PA
= 38 FROFINET 10
=1 (L] Additional Field Devices
= (2 Encoders
= (22 LKA ROTACOD
= Multitum
= LKA EM3/16304F
g LIKA Hb 616360
[ Singletum
- Gatowsy
-0 HMl
+ (10
#1-(_] Network Components
+-] Sensars
#1-(] Switching devices

SIMATIC PC Based Cortrol 300/400
B SIMATIC PC Station

A5 X
Hids o1 6/16384PT - £
Lika E lectronic - —
MulitLrn encoder 30 bi(16 bt =
singleturn, 14 bit multituin) v

cha
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Now we need to choose the data length and the type of data that should be
sent to and from the 10 controller, thus we need to install a Standard Telegram.
Four types of telegrams with different characteristics are available: Standard
Telegram 81, Standard Telegram 82, Standard Telegram 83 and Standard
Telegram 84. For detailed information on the Standard Telegrams refer to the
section "7.1 Telegrams" on page 67.
For instance we need to install the Standard Telegram 83. To do this select the
desired Telegram available for the LIKA HMx16/16384PT module (it can be found
under LIKA HMx16/16384PT\MULTITURN 30 bit MODULE) and drag and drop it
onto the variables table in the bottom left, as shown in the Figure.

B2 HW Config - [SIMATIC 300(1),(Configuration) -- Lika]
@) Station Edit Insert PLC View Options Window Help

D=2 8 & A

i B %8 a2

Find, it i)

| Brcfle [Standard Bl

Selecting the hardware

Figure 8 - Adding the Standard Telegram

Ethemet(1): PROFINET0-Systern (100]
5 [
z Bl CPU 3152 PN/DP. e
11 HM
X1 MPVDP &
Hl e PO SEE
x2P1A Poita 1 #
A2P2R Porta 2
3
4 DNEDC24Y
5 DOTERDCZAV/D A =
< /
-] ) HM
Slot| [ Module Dmernumnauﬁjwanmess 0 address | Disgpaie®Tdress: Comment |
7 @ v FiMs T 6716 P
A It |
ArA[d Pt A g
e I B BTG
7 |1 Mt 30 Bie Wodute | 20787
17 i
1.2 F_Standard Telegram 83

= B PROFIBUS DP
L PROFIBUS PA
=48 PROFINET |0
(10 Additional Fisld Devices
= Encoders
=+ [ LIK& ROTACOD
=+ Multium
g LIKAEMx13/16384PT
= i LIK& HM«1B/16384PT
= @ Mulitun 30 Bit Module
Standard Telegram 81

Singletun

Network Components
Sensars

] Switching devices
w0 [ SIMATIC 200
w0 [ SIMATIC 400
+ SIMATIC PC Based Control 300/400
-8, SIMATIC PC Station

See user manual fol3electing the hardware £

GSDMLA2 25-LIKA-0233-ROTACOD-201 31024 sl

Chg
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5.3.4 Device name and IP address at delivery

In a Profinet network it is mandatory that each 10 device is provided with its
own Device name and IP address. By default, before delivery the device name of
the encoder is set to a blank string and its IP address is set to 0.0.0.0.. When
the system boots up, the 10 controller assigns the IP address to the 10 device.
Please make sure that the Assign IP address via 10 controller check box in the
Properties dialog box is selected if the IP address has to be assigned to the
encoder via the |0 controller. Anyway the assignment of the IP Address can be
disabled by deselecting the Assign IP address via 10 controller check box. In
this case the IP address set in the 10 device is used (the IP address is uploaded
from the internal memory). You are required to enter the Device name first and
then the IP address.

5.3.5 Setting the device name

Before the PROFINET 10 controller can address a PROFINET 10 device, a name has
to be assigned to the PROFINET 10 device. PROFINET uses this method because
names are easier to use and recall than complex IP addresses. Devices on an
Ethernet subnet must have unique names.

NOTE
An 10 Device does not have a device name when delivered. By default, the
device name of Lika's Profinet encoders is set to a blank string.

The device names must satisfy DNS (Domain Name System) conventions:

* Names are limited to a total of 127 characters (letters, numbers, dashes
or dots).

* Any component part (that is, a character string between two dots) of
the device name may only be up to 63 characters long.

* Names cannot contain any special character such as umlauts,
parentheses, underscores, forward or backward slashes, empty spaces,
etc. The dash is the only special character allowed.

* Names must neither start nor end with the minus

sign.

There are a couple of ways to assign the device name to the encoder.
The steps are described in the following tables.
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Steps for system startup

Controller Device
Checking of device name N
Assignment of IP address .
Connection establishment .
< Data exchange .
Startup response
10 CONTROLLER 10 DEVICE
Event: power supply on or Call Event: power supply on or

loading of configuration
or 10 device failure

corresponding modification of device

error OB name
A

Check reachable 10
devices using device
name

Wait for checking of

device name
|

10 device present? IP address received?

Is IP address to be
assigned vacant?

Received configuration
data OK?

v
Connection establishment
and data exchange

Connection established
and data exchange
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Mode 1
Enter the Properties dialog box by double clicking the encoder icon in the HW
Config window and set the device name in the Device name field. Check that
the Assign IP address via 10 controller check box is selected if you want the

IP address being assigned by the 10 controller; otherwise deselect it if you want
it to be uploaded from the internal memory of the 10 device.

L1 Config _[SWATIC 300(1) Configuraton) — Liks - = |x]
iy o
DEs-8 8 & &0 dda OO 8 W
Properties - HM E| oix
Benaral | L
Shorl desciiption: HM |
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KPR Fosta 1 Tac0n
J2r2A PortaZ Faril LIKA FIOTACOD £
IK& EM¥13/16384PT
[ DiiC2ty Devicairane S ItcA HMx16/16384PT
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Far- Y2 b
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srf[d A
! ontrol 300/400
Sl A Comment
7 [ Aredtitem 70 Bie Modee
i Flarameir docess P
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Cacel | Heb
fill
Lika Eleclianic 2
Multtun encoder 30 bi16 bil singletum 14 bit multum)
GSDMLY2 25 L1KA 0233 ROTACOD 20131024 vl
Press F1 to get Help. hg

Figure 9 - Assigning the device name

NOTE

The device name default setting is the name from the GSD file. With integral
Profinet interfaces, the device name is derived from the short description. If
several devices of the same type are arranged in the same Profinet |0 system,
Step 7 automatically supplements the name from the GSD file with a serial
number. The second device is assigned the extension "-1°, the third device the
extension "-2", etc.
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Press the Ethernet... button in the Node in PROFINET 10 system group if you
want to assign an IP address different from the one suggested by the system.
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Figure 10 - Assigning the IP address
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Download data to the PLC pressing the Download button in the Toolbar.
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Figure 11 - Downloading data to the PLC

MAN EM58_HS58_HM58 PTE 1.4 44 Getting started



li(a EMx58 - Hx58x Profinet

Now press PLC, Ethernet and then Assign Device Name... command in the
menu bar of the HW Config window.
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Figure 12 - Assigning the device name
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Choose the device you need to change the name in the Device name drop box
and then press the Assign name button.

- [=[x]

G =l Y

~

Ethemel[1): PROFINET-I0-System (100) Find [

— Profil: [ Standad

F CFu 3152 Assign device name
MDD N " ices
=] Dievice name: w| Device type: [LIKA ROTACOD
Poita T coo
Porta 2 Avalable devices:
i Sieesar| | [P acdess | MACaddiess | Devicetype | Device name | Assionname o et GosE T
5 DOTGoC2aY| |~ 10BSFE-00.00-01 LIKAROTACOD — uabisibel sl
2  Nade flashing test el
andard Telsgram
Duration [seconds): |3 = Standard Telegram 62

Standard Telegiam 83
Standard Telegram 54
n

& [ | Flasting on eshina off
e RO |

I Show anlp devices of the same type [ Display only devices without names 2
St Module
s Update | Export
ot |[A toetoce
e At 7
i e I Help trol 3002400
7 ||| Multiturn 70 Bt Modede
77 | Famet dnms Foir | [ B |
12 I I I [
it 6/1G3E4PT E
Lika Electionic = |
Multtun encader 30 bit)16 bi singletum,14 bit muliurm)
GSDMLY2 25-LIKA-0235 RO TACOD 20131 024 sl

Press F1 to gat Help,

Figure 13 - Confirming the device name

ichg
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Mode 2

As explained for the Mode 1, first of all enter the Properties dialog box by
double clicking the encoder icon in the HW Config window and set the device
name in the Device name field. Then press PLC, Ethernet and then Edit
Ethernet node command in the menu bar of the HW Config window. Press the
Browse... button to find all the nodes connected to the network. Select the 10
device you want to assign the Device name to. The MAC address of the encoder
is written on the encoder label. In the Assign device name group below in the
dialog box, enter the desired name in the Device name field. Press the Assign
Name button to confirm.

wp -
D8 & S [E ;" Edit Ethernet Node 3]
Ethernet nods oz
Modes accessible online nt|= il
MAC address: 10-BSFE-00-0008 Biowse. [Standard =
: OFIBUS DP
Set IF configuration o DEE
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] g.ﬂm g\’;m? Gateway Al
| Porsr | I IATIC PC Based Control 300400
P il Poita 2 P 15218820187 * Do nat uss router TIC PL Gtation
3
4 [ DliEDC24v Subriet mask: 255 256 2551  Use router
5 DO1BDC2AV/0ER i
™ Obtain IF sddress from s DHCF server
Idenified by
(Cd = &3
Clignt D [
<
Assign P Configuration
]
e S Order | | Assion device hame
7 |ga A4 H : o —
7 i Device name: [Hml M
Bl
poe I e
7 T Ao 20 B oce Reset to factory settings
7.7 [§ Fvsomte e Frir e
1.2 [ Standard Telogram 3
Help T I0-Spstem £

Press F1 to get Help, chg

Figure 14 - Edit Ethernet Node dialog box

NOTE

The device name default setting is the name from the GSD file. With integral
Profinet interfaces, the device name is derived from the short description. If
several devices of the same type are arranged in the same Profinet |0 system,
Step 7 automatically supplements the name from the GSD file with a serial
number. The second device is assigned the extension "-1°, the third device the
extension "-2", etc.
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The following confirmation message will appear on the screen.
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Figure 15 - Edit Ethernet Node confirmation

After completing the operation, we can easily check the entered Device Name.
To do this press again the Browse... button in the Edit Ethernet node page to
find all the nodes connected to the network. Check that the encoder is listed

properly in the page.
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Figure 16 - Browsing

the network
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5.3.6 Checking the device name

After completing the operation, we recommend the Device Name to be checked.
To do this press PLC, Ethernet and then Verify Device Name... command in the
menu bar of the HW Config window.
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Figure 17 - Verifying device name

In the Verify Device Name dialog box, check that the encoder is listed properly
with correct Device name and status.
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Figure 18 - Verifying device name
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5.3.7 Setting the IP address

To help with configuration you are required only once to assign an IP address.
When configuring the PROFINET [0 controller in the HW Config window, STEP 7
opens a dialog for selecting the IP address and the Ethernet subnetwork.

When the system boots up, the 10 controller assigns the IP address to the 10
device. Please make sure that the Assign IP address via 10 controller check
box in the Properties dialog box is selected if the IP address has to be assigned
to the encoder via the |0 controller. Anyway the assignment of the IP Address
can be disabled by deselecting the Assign IP address via 10 controller check
box. In this case the IP address set in the 10 device is used (the IP address is
uploaded from the internal memory). By default, before delivery the IP address
of the encoder is set to 0.0.0.0..

After having set the Device name, you can set the IP Address. To set the IP
address first enter the Properties dialog box by double clicking the encoder icon
in the HW Config window. Check that the Assign IP address via 10 controller
check box is selected if you want the IP address being assigned by the 10
controller; otherwise deselect it if you want it to be uploaded from the internal
memory of the |0 device. Press the Ethernet... button in the Node in PROFINET
10 system group if you want to assign an IP address different from the one
suggested by the system. Press the OK button to confirm. Download data to the
PLC pressing the Download button in the Toolbar.
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Figure 19 - Setting the IP address
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If you want to change both the IP address and the subnet mask you can also

proceed as follows.

Press PLC, Ethernet and then Edit Ethernet node command in the menu bar of
the HW Config window. Press the Browse... button to find all the nodes
connected to the network. Select the 10 device you want to assign the [P
address to. The MAC address of the encoder is written on the encoder label.
Select the LIKA ROTACOD device type and then press the OK button to confirm.
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Figure 20 - Browsing the network
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In the Set IP configuration group, enter the required IP address in the IP
address field; enter the required subnet mask in the Subnet mask field below.
Press the Assign IP configuration button to confirm.
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Figure 21 - Assigning IP configuration

The following confirmation message will appear on the screen.
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Figure 22 - Edit Ethernet Node confirmation

MAN EM58_HS58_HM58 PTE 1.4 52 Getting started



lika

EMx58 - Hx58x Profinet

Now press the OK button to close the message and then press again the
Browse... button in the Edit Ethernet node page to find all the nodes
connected to the network and check whether the encoder is listed properly in

the page.
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Figure 23 - Browsing the network
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5.4 Setting the parameters: Parameter Access Point

Double click the Parameter Access Point slot 1.1 of the module to open the

dialog box where the encoder parameters are listed.
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Figure 24 - Entering the Parameter Access Point dialog box
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The Properties — Parameter Access Point property sheet will appear. Enter the
Parameters tabbed page to display the complete list of the parameters available

for the Profinet encoder.

The encoder specific parameters implemented by the manufacturer are shown
in the table. The parameters data is transferred to the encoder using OxBFOO

data record at each system boot up.

To set the parameter data, select the value in the drop-down list next to each

parameter in the column Value.

For detailed information on the implemented parameters, please refer to the
section "9.4 Index OxBFOO : user parameter data” on page 85.
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[£] Measuring units | Revolution
@ Total measuring range
[£] Maximum tolerated Failuores of M.,
@ Welocity measuring unit

Yalue

W)

enable

enable

disable

disable

Disable => Profile Version 4.1

65536

1073741824

1

Steps/s

Cancel Help

Figure 25 - Parameter Access Point properties
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After having changed any parameter values, you need to download data to the
PLC pressing the Download button in the Toolbar.

E2HW Config - [SIMATIC 300(1) (Configuration) — Lika]

O Station Ecit Insert PLC View Options Window Help

BEE
D2 88 2| sl |[YE1/ %R w2
Download o Modul &) ol
Etheinet(] ): PROFINET-0-System [100) fid | |l
- ol [Standard |
+- %% PROFIBUS DP
1 = B8 O0FBUS-PA
2 CPU 315-2 PN/DP <9 BROFINET I
g ‘Pj’; ’{g’: (21 Addiional Field Devices
i} = - v = (1 Encoders
J2P1A Poria T EAHE 5 (1 LIkA AOTACOD
Jora FPoria 2 = w = (21 Mulitum
3 = LIKA EMx13416384PT
4 HEE LRI = @ LIKA HMw16/16384PT
= WOHE T v = [0 Mubim 30 Bit Module
[ Standard Telegram 81
[ Standard Telegram 82
] standard Telegram 83
- [ Standard Telegram 54
& % [ Gingletum
¢ | s | L:J Gateway
= 1 HMI
= = 110
it RURGLY (1 Network Companents
Skt Module Order number |address | O addiess | Diagnostic addiess: | C... | (8 Sensors
{22 Switching devices
rar v Bl E7IESEAET 5 2pf3- St
:; ﬁ}”*‘f‘* ‘g‘; SIMATIC 400
o ﬂw = ‘;W@ ] SIMATIC PC Based Control 3004400
= fen - L w8 SIMATIC P Station
7 | [i Aeitarn 6 B Modive e
1 7| Pt e P e
12
it roee] 61 6364PT s %
ka Electroric =
Muitum encoder 30 B{16 bit sngleturn 14 bit multtur)
GSDHL Y225 LKA 1233 ROTACOD 20131024 smil |
Loads the current station into the Iaad memory o the current module, I cha

Figure 26 - Downloading data to the PLC

Please note that a description | help message appears on the display when you
move the cursor over the items listed on the left.

Properties - Parameter Access Point fgl

General] Addresses  Parameters l

Value

—H=3 Encoder parameters
[E] Code sequence CWD)
[£] Class 4 functionality enahle

[£]G1_#IST1 Preset cantral

% Enable/dizable preset command on G1_=IST1.This parameter iz ignored if

Clazs 4 functionality is disabled
|
£

Measuring units [ Revolution 65536
[£] Total measuring range 1073741824
[£] Maximum tolerated Failures of M... |1
[£] velocity measuring unit Stepsjs

Cancel Help

Figure 27 - Parameter Access Point help messages

MAN EM58_HS58_HM58 PTE 1.4 56 Getting started



li(a EMx58 - Hx58x Profinet

5.5 Resetting the parameters to default factory values

Default values are provided to each parameter of the device and are preset at
the factory by Lika Electronic engineers. The first time you install the encoder, it
will operate using the default values. They allow the operator to run the 10
device for standard and safe operation. They are plainly not optimized for
specific application yet they provide maximum performance for most systems.
To suit the specific application requirements it may be advisable and even
necessary to enter new parameters instead of the factory default settings.

There could be exceptional circumstances where it would be necessary for you
to restore the default values of the settable parameters. When this is the case,
you have to use the Reset command.

NOTE

When you restore the default values, please always consider that:
* the encoder parameters will be restored to the default values;
e the encoder offset will be reset;
» the Device Name will be lost and replaced with a blank string;
e the IP address wil be set to 0.0.0.0;
* the parameters associated with the IP range will be set to 0.

WARNING
The execution of this command causes all the values which have been set
previously next to each parameter to be overwritten!

NOTE
The complete list of machine data and relevant default parameters preset by
Lika Electronic engineers is available on page 155.
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When you need to restore the default values proceed as follows.

Press PLC, Ethernet and then Edit Ethernet node command in the menu bar of
the HW Config window. In the Edit Ethernet Node dialog box press the
Browse... button to find all the nodes connected to the network. Select the LIKA
ROTACOD device type you need to reset the parameters. The MAC address of the
encoder is written on the encoder label. Press the OK button to confirm.

| Ethemet node -
HNodes accessible orline nj_ L
MAC address: Browse. [Standsid =l

OFIBUS DP

[E] cPu 3152 PH/DP

Browse Network - 2 Nodes
¥ MPOR

ATIC 300
ql 2 ) Htart IFaddess | MACaddess | Devicetyps | Mame ATIC 400
M2FA1A Forfa T 192.168.20.180 00-18-1B-16FD-31 _57-300 prio 14TIC PC Based Control 3007400
2r2A Ports 2 1 152 16820167 10-05FE-D00004  [IKAROTACOD  hm IATIC PC Station

DITERDC24Y
DO1EDC24Y/0.54 ¥ Fastsearch

<

. 2
- :I 1] HM Flash MAC address: [1DESFE0OOR0E

Slat Module Oider

& il | Sk

7 [ e [ o ] _Camd | Heb
AT S T

Pl

7 M it 70 Bt Moddle Reset to factory settings

7.7 (| Pt drvase i ==
12 Standard Telegiam 83

Close Help 105 stem %

Press F1 to gt Help.

Figure 28 - Restoring default values
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The Edit Ethernet Node dialog box will show the identification parameters of
the chosen device. Now press the Reset button in the Reset to factory
settings box below in the dialog box.

[0 Edit Ethernet Node ]

- Ethemet node: L
Nodes accessile online it
MAC address: [10B3FE0000 04 Browse. [Standard =
— OFIBUS DF |
SetIP corfiguraii OFIBUS-PA
2 [CPUSIE2 PN/ | | C BERETTE
g g;f//;,u + Use IP parameters s
K2era Foda T I tislee :}:E ;%Dﬁasad Carirol 300/400
Jores Pora? 1592168201167 @ Da not use router ATIC PC Station
AT Subnet mask 255.255.255.0  Userouter
DOTGHDC2AV A EA fess: [T
 Dbtain P ddless from a DHCP server
- Identfied by
& ol € MAC 2t  Device
Clent I [
&
Assign IP Configuiation
] 0
Siot| [§ Module e [ deves e
o @ 7 :
Sl el Device name o =l
B

AT Fard

7 T — Riesset to factory settings
27 ([ Poomerr e Aoy
12 Standard Telegiam 83

Close. Help 10-5ystem E

Press F1 to get Help. ~cha

Figure 29 - Reset to factory settings

You will be requested to confirm the operation. Press the YES button in the
message that appears on the screen.

Ethernet node =

Hodes acosssbls online [ stad
MAC sddress [ Browss [Stardond =
N TFIBUS DF
~Set [P configurali OFIBUSPA
2 TR OFINET 10
» e ¢ UselP paramelers ATIC 360
X2P1R Pora 1 P o CLiL I s
Eeleil Poita 2 Laihhe 192168:20:1 87 & Danat use router (ATIC PE Statian
DHEDC2H iy .
e Edit Ethernet Node (4502:827)

Do you reallp want ta reset the madule to its factory
! Settings? The module then orly reacts over the LAN t
the faotory sel MAC addiess:

2 L
BEIER] o o
Slot Module i, 1 [l e i
7 | EZ
1 |[| oieriace DRSS hm Assign Name
Pk I
v | W2
7 || Aatitemn 727 i Motione Reset o factory settings
17| Poametr Avcsss Ao ot
1.2 [[§ Stendard T elegram 83 Q

Close Help 105 pstem x|
|

Fress F1 o get Help. [ hg

Figure 30 - Reset first confirmation message
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If the device is online and an application relation (AR) is currently established, a
second message will appear on the screen. Again you will be requested to
confirm the operation by pressing the YES button.

Edit Ethernet Node

Ethemet nod o
Nodes accessiblz onine |l \
MAL address: 10BSFE-00.0004 Browse. [Stand=d _:Ji
_ OFIELS DP
~SetIP — (OFIBUS-PA
2 i CPU 3152 PN/DP = OFINET |0
ﬁ ‘,;:Cfp @ Use P parameters Frniios
J2P1A Porta T R L :i:g ;EE“]Based Cortrol 3004400
0P8 Fortad 1521632087 & Da ot use rouler 1ATIC PC Station
Subret g - S
DIEDC2A
e Edit Ethernet Node (4502:1122)

It wass recognized that & commurication relation is
! established to the module. Dio you il want to reset the

Client | ‘

o
&l i |

Assign TP Torfiguanan
-] ) M

Siot | J[§L_Modls D] [ Ao dovice
o % B et —
&7 Fodt T
e
ML i T T - Rlesetto factory seitings
1.2 [ Pomstercess Foaw Fset ‘
B Standard Telegram B3

Close. Help 10-5ystem k]

Press F1 bo get Help

Figure 31 - Reset second confirmation message

chg

Press the OK button to close the message.

Ethemel nod ol

Nodes accessible online ﬁﬂ; ﬁf”
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gl )
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17 (|| P Ao Foer
1.2 [[{ Standard Telogram 83

Close Help 10-5ystem £
I

Press F1 to get Help,

Figure 32 - Reset executed message
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When the operation is carried out, browse the network by pressing the
Browse... button in the Edit Ethernet Node dialog box to find all the nodes
connected to the network. The LIKA ROTACOD device type will provide the value
0.0.0.0 under the IP address item and a blank string under the Name item.

- [=]x]

Ethemet node = Elz.l‘
Nodes accessible online nj Lo
MAL address [10-89FE-00-0006, Browse... [Standard _:J‘
_— OFIBUS DP
OFIBUS P
2 [§I CPU 3152 PN/DP OFINET 10
X MPLDP ATIC 300
92 ANHD Start | [P addiess | MAC adcess | Devicetyps | Nam 14TIC 400
jgﬁ;; ,‘ijd; @B 20 160 10-16-16-16FD-91 57300 = (ATIC PC Based Cortrol 300/400
o & DBSTE-DDUI0A  LIKA ROTACO i
> TOLEGHFEO00008 K& AOTACOD (ATIC P Station
DIT6xDC24V
| R [V Fast search

<

— < i >
- :I (1] HM Flash MAC address: [ioBSFEDOmOGE
Siot| [§ Modle Ordet
7 | o i
o7 (R e Cee el ] G
o7 P T
Pl Wt )
7 ||| Mulorern 30 Bir Mo Reset to factoiy seltings
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Close Help 105 ystem E
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Figure 33 - Checking data after reset
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6.1 A brief introduction to Profinet

PROFINET 10 is the open industrial network devised for automation applications
and built on the Ethernet application layer (TCP/IP and IT standards). For
PROFINET 10 the layers 1 through 7a of the ISO/OSI (Open Systems
Interconnection) reference model are exclusively based on internationally
proven standards. The functionality of PROFINET is defined in layer 7b. PROFINET
|0 complies with IEEE802.3 Ethernet Standard and follows the standards IEC
61158 and IEC61784, so it is 100% Ethernet compatible.

Its technology development and standardization are entrusted to Profibus &
Profinet International (Pl), the international umbrella organization including
members of more than 1400 companies (www.profibus.com).

PROFINET 10 is expressly developed to connect controllers (named |0 controllers,
equivalent to Profibus DP Masters), peripheral devices (named 10 devices, similar
to Profibus DP Slaves) and programming devices /| PCs (named 10 supervisors)
with Ethernet Real Time (RT) and Isochronous Real Time (IRT) communication all
the way. Real Time channel is used for time-critical process data and allows to
meet the real-time requirements of the automation engineering (cycle times <
500 s, jitter < 1 us); while IRT is suitable for sophisticated motion control and
high performance applications in factory automation and permits cycle times
lower than 250 us with less than 1 ps jitter. The standard TCP/IP channel is used
for parametrization, configuration and acyclic read/write operations.

A PROFINET 10 system requires at least one |0 Controller and one 10 Device. The
most frequent network topologies can be implemented and even mixed
together including Star, Line, Tree and Ring structures by means of copper or
fiber-optic cables. The number of devices (each one fitted with its own MAC
address, IP address and device name) which can be connected in the PROFINET
network is virtually unlimited. The transmission rate is 100Mbit/s with full
duplex communication (Fast Ethernet).

PROFINET 10 Devices are configured using a configuration tool which acts as the
|0 Supervisor. The 10 Supervisor uses a GSD (General Station Description) file
based on XML language, thus it is called GSDML file, see on page 33.

6.2 Profinet encoders from Lika Electronic

PROFINET encoders from Lika Electronic fully comply with the encoder profile
specifications V4.1 version 3.162, the encoder profile is based on the PROFldrive
profile. For any information on the encoder profile please refer to the following
document:
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ENCODER PROFILE. Technical specifications for Profibus and Profinet
related to PROFIdrive

edited by Pl International.

Furthermore these encoders fulfil the requirements of the Application Classes 3
and 4, thus they are intended for clock-synchronous (isochronous) real-time
applications with cyclic and synchronous data transmission. Anyway they can
also be wused in applications without clock synchronization. For detailed
information on the application classes refer to the section “6.3 Application Class
definition” on page 64.

PROFINET encoders supports the standard telegrams 81, 82, 83 and 84. Further
information can be found in the section “7.1 Telegrams" on page 67.

The 10 data is transferred to and from the Encoder Object (EO, see the section
"6.4 Encoder Object model” on page 65) via the Cyclic Data Exchange Service.
The EO comprises the following mandatory functionalities:

* parameters;

* measuring task (i.e. position value, velocity value, ...);

* 10 data (cyclical transmission of control and actual values);

* support for Alarm Mechanism.

Among the parameters available in the Profinet encoders from Lika Electronic:
code sequence, scaling function, preset (Class 4 functionalities), position
readout, offset value, velocity value, velocity measuring unit, acyclic Error Data
communication and diagnostic information.

PROFINET at a glance

Number of Setting S Transmission Cable
stations the IP- the baud rate lenath Cable
Address rate 9
M12 D-
Virtually 23‘3@; C/ ] 100 Mbit/s | Upto 100 | coded
unlimited . full duplex m | 330 ft Profinet
via DCP
connectors
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6.2.1 Overview of the encoder profiles

PROFINET IO
PNO No. 2.332
Encoder Profile V4
Class 3and 4
PNO No. 3.162

PROFIBUS DP-V2
IEC 61158

PROFIdrive V4 | | I&M Functions

PNO No. 3.172 | PNO No. 3.502

PROFIBUS DP
EN 50170 Vol2

Encoder Profile

Class 1and 2

PNO No. 3.062
PROFIBUS PROFINET
Network Network

6.3 Application Class definition

The encoder profile defines two application classes: Class 3 and Class 4. A
number of mandatory functions are specified for each application class, in
addition all optional functions must be recognized by the encoder and handled
so that the controller is able to determine whether an optional function is
supported.

NOTE
There is no relation between the Encoder application classes and the application
classes defined in the PROFIdrive profile.

6.3.1 Application Class 3

Encoder with base mode parameter access and limited parametrization of the
encoder functionality. Isochronous mode is not supported.

6.3.2 Application Class 4

Encoder with scaling, preset, isochronous mode and base mode parameter
access. A Class 4 configured encoder fully supports all functionalities according
to the encoder profile V4.1.

Lika Electronic encoders fulfill the requirements of CLASS 4
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6.4 Encoder Object model

The Figure shows the general Encoder Object (EQ) architecture. Central element
of the EO is the Measuring Task where the measurements are made and the
results are calculated. The properties of the EO is represented and controlled by
parameters. The parameters are administered in the Parameter Data Base. To
access EO parameters, Acyclic Data Exchange service is used. For periodic
transportation of control values to the EO and actual values from the EO, the
Cyclic Data Exchange service is used. Exception situations out of the Measuring
Task and the General State Machine may be signaled by the Alarm Mechanism
to the controlling device.
The EO shall comprise as minimum mandatory functionality:

e Parameters;

* Measuring Task;

e 10 Data (control value, actual value);

* Support for Alarm Mechanism;

* Optional functionality;

* Clock Synchronous operation.

i Acyclic Data Clock
Alarm Queue cvc"c Data Y Synchronous
Exchange Exchange E
Operation
Transmit Transmit
control actual Write Read Master Clock
Signal exception values values parameter  parameter sync information
cyclically cyclically
Alarm EO IO Data Parameter Master Clock
Mechanism Access Regeneration

I
Sync/trigger

Parameter
Manager

‘ Control values ‘ Actual values ‘

Parameter
Data Base

¢
¢
Syncitrigger

__— Encoder Object

External Process
(e.g. Rotational or linear
movement)
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6.5 Encoder object architecture

The Figure shows the general architecture and the mapping of the Encoder
Object (EO) architectural elements to Communication Objects of the Peripheral
Device for PROFINET 10. General with PROFINET 10 the EO is mapped exactly to
one Module/Slot. Slot 0 is exclusively reserved for Device representative purpose
and therefore shall not used for any Encoder module. Valid Slot numbers for
Encoder Objects are from 1 to Ox7FFF. Every EO contains at least the mandatory
Module Access Point (MAP) which is mapped to a dedicated EO representative
Submodule. This MAP Submodule contains at least the mandatory Parameter
Access Point (PAP) which is mapped to a dedicated Record Data Object. Via the
EO representative Submodule (MAP) and the specified Record Data Object the
access to the EQ parameter manager is possible. The EO parameter manager has
access to the EO local Parameter Data Base. In addition to the mandatory MAP
submodule, the EO may contain additional submodules which may be used to:

* represent communication end points for 10 Data (cyclic data channel)

and also to structure the 10 Data in data blocks (telegrams, signals).
* represent physical or logical Subobjects of the EO.
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Sub 0 Sub 1 Sub 2 Sub 0 Sub1 Sub 2

Subslot SubsSlot SubSlot Subslot SubSlot SubSlot

0x8000 0x8001 0x8002 0 T 2
- MAP Standard
© Parameter | 1clogram
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7.1 Telegrams

A telegram is a rigidly defined bit stream carrying data. In each telegram the
data length and the type of data which is sent to and from the 10 controller is
specified. PROFINET interface devices communicate and stay in sync by sending
each other telegrams. The encoder profile supports four types of telegrams:
Standard Telegram 81, Standard Telegram 82, Standard Telegram 83 and
Standard Telegram 84. They are described hereafter. Standard signals are fully
described in the section “Cyclic Data Exchange - Standard signals” on page 69.

7.1.1 Standard Telegram 81

The Standard Telegram 81 is the default telegram. It uses 4 bytes to output data
from the 10 controller to the encoder and 12 bytes to input data from the
encoder to the 10 controller.

Output data CONTROLLER => DEVICE

2 bytes 2 bytes
|10 Data 1 2
Set point STW2_ENC G1_STW
Input data DEVICE => CONTROLLER

2 bytes 2 bytes 4 bytes 4 bytes
10 Data 1 2 3 4 5 6
Actual value | ZSW2_ENC G1_ZSW G1_XIST1 G1_XIST2

7.1.2 Standard Telegram 82

The Standard Telegram 82 uses 4 bytes to output data from the 10 controller to
the encoder and 14 bytes to input data from the encoder to the |0 controller.

Output data CONTROLLER => DEVICE

2 bytes 2 bytes
10 Data 1 2
Set point STW2_ENC G1_STW
Input data DEVICE => CONTROLLER
2 bytes 2 bytes 4 bytes 4 bytes 2 bytes
10 Data 1 2 3 | 4| 5] 6 7
Actual valuelZSW2_ENC| G1_ZSW | G1_XIST1 | G1_XIST2 | NIST_A
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7.1.3 Standard Telegram 83

The Standard Telegram 83 uses 4 bytes to output data from the 10 controller to
the encoder and 16 bytes to input data from the encoder to the |0 controller.

Output data CONTROLLER => DEVICE

2 bytes 2 bytes
10 Data 1 2
Set point STW2_ENC G1_STW
Input data DEVICE => CONTROLLER
2 bytes 2 bytes 4 bytes 4 bytes 4 bytes
|10 Data 1 2 3 4 5 6 7 8
Actual valueg ZSW2_ENC| G1_7ZSW | G1_XIST1 | G1_XIST2 NIST_B

7.1.4 Standard Telegram 84

The Standard Telegram 84 uses 4 bytes to output data from the |0 controller to
the encoder and 20 bytes to input data from the encoder to the 10 controller.

Output data CONTROLLER => DEVICE

2 bytes 2 bytes
10 Data 1 2
Set point STW2_ENC G1_STW
Input data DEVICE => CONTROLLER

2 bytes 2 bytes 8 bytes 4 bytes 4 bytes

10 Data 1 2 3|4]|5]6] 7 | 8 | 9 | 10
Actual valuelZSW2_ENC| G1_ZSW | G1_XIST3 | G1_XIST2 NIST_B
NOTE

In the Standard Telegram 84, G1_XIST2 is used to transfer the error codes and
optionally the position values if the measuring length exceeds 64 bits.
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8 Cyclic Data Exchange - Standard

signhals

|0 data is transferred via the Cyclic Data Exchange. A series of standard signals
are defined to configure the 10 data. In the following table the standard signals

are summarily described.

Significance Abbreviation | Length (bits) | Data type | Page
?ensor 1 position actual value G1_XIST1 19 Unsigned | 71
2ensor 1 position actual value G1_XIST2 19 Unsigned | 72
Sensor 1 position actual value .

3 G1_XIST3 64 Unsigned | 72
Encoder Control word 2 STW2_ENC 16 Unsigned | 73
Encoder Status word 2 ZSW2_ENC 16 Unsigned | 74
Sensor 1 control word G1_STW 16 Unsigned | 74
Sensor 1 status word G1_ZSW 16 Unsigned | 78
Speed actual value A NIST_A 16 Signed 78
Speed actual value B NIST_B 32 Signed 78
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8.1 List of the available standard signals

G1_XIST1

[Unsigned, 32 bits]
It is defined as Sensor 1 position actual value 1. This signal is the actual (real)

absolute position of the encoder expressed in binary notation.

Format definition:

* all values are represented in binary notation;

* the recommended default shift factor is zero (right aligned value) for

both G1_XIST1 and G1_XIST2;

* the settings in the encoder parameter data affect the position value in

both G1_XIST1 and G1_XIST2.

Example

Here follows a format example.
25-bit absolute multiturn encoder, 13-bit singleturn resolution (8192 counts per
revolution), 12-bit multiturn resolution (4096 revolutions)

M = Multiturn value, number of revolutions

S = Singleturn value, number of counts per revolution

MSB LSB
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 109 8 |7 6 5 4 3 0
MMM MIMIM[M[MMM{MIM|S|S|S|S|S|S|S|S|S|S S
Absolute position value in G1_XIST1
MSB LSB
‘31 30 29 28 27 26 25 24‘23 22 21 20 19 18 17 16‘15 14 13 12 11 10 9 8 ‘7 6 5 4 3 2 1 0 ‘

DT w5 [s s [s [s [s[s[s[s s |
Absolute position value in G1_XIST2
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G1_XIST2

[Unsigned, 32 bits]

It is defined as Sensor 1 position actual value 2. By default this signal is the
actual (real) absolute position of the encoder expressed in binary notation yet it
has a different meaning if an error is active.

If no error is active:

this signal informs about the actual position value of the encoder, provided that
the bit Request absolute value cyclically (bit 13 of control word G1_STW) is
set to 1; otherwise this value is 0.

If an error is active:
this signal informs about the active error. For the complete list of the error
codes refer to the section “10.3 Error codes in G1_XIST2" on page 96.

Format definition:

» all values are represented in binary notation;

* the recommended default shift factor is zero (right aligned value) for
both G1_XIST1 and G1_XIST2;

* the settings in the encoder parameter data affect the position value in
both G1_XIST1 and G1_XIST2;

* G1_XIST2 displays the error telegram instead of the position value if an
error occurs.

For the format example see G1_XIST1 above.

G1_XIST3
[Unsigned, 64 bits]
It is defined as Sensor 1 position actual value 3. This 64-bit position value is
intended to support the encoders having a measuring length which exceeds 32
bits. G1_XIST3 has the following format:
* 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 Application Class 4 is enabled.

10 data 1 2 3 4

Format 64-Dbit position value
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STW2_ENC

[Unsigned, 16 bits]

It is defined as Encoder control word 2. Control word STW2_ENC includes the
Control by PLC mechanisms from PROFldrive STW1 and the Controller Sign-
Of-Life mechanism from PROFIdrive STW2.

Bit Meaning

0..6 Reserved

7 Not used

8..9 Reserved

10 Control by PLC

11 Reserved

12...15 |Controller Sign-Of-Life

Control by PLC
Bit 10
If the Compatibility mode is enabled (see on page 88), then bit 10 Control by

PLC is ignored. In this case control word G1_STW and setpoint are always
checked.

If the Compatibility mode is disabled (see on page 88), then bit 10 Control by
PLC is checked. So control word G1_STW and setpoint are checked only if the
bit Control by PLC is set.

Bit | Value |Significance |Comment
Control from|Control via interface, EO [0 Data is

1

10 PLC processed.
No control : : :
0 from PLC EO 10 Data not valid, except Sign-0f-Life.

Controller Sign-Of-Life
Bits 12 ... 15

For more information on the control word STW2_ENC please refer to the
PROFIdrive Technical Specification document.

MAN EM58_HS58_HM58 PTE 1.4 73 Cyclic Data Exchange - Standard signals



li(a EMx58 - Hx58x Profinet

ZSW2_ENC

[Unsigned, 16 bits]

It is defined as Encoder status word 2. The encoder status word 2 ZSW2_ENC
includes the Control by PLC mechanism from PROFldrive ZSW1 and the Slave
Sign-0f-Life mechanism from PROFIdrive ZSW2.

Bit Meaning
0..2 Reserved
3 Not used
4.8 Reserved
9
1
1

Control requested
0..11 |Reserved
2...15 |Encoder Sign-Of-Life

Control requested

Bit9
Bit |Value|Significance |Comment
: Control The automation system is requested to
Requested assume control.
9 Control by the automation system is not
No  Control . . .
0 possible, only possible at the device or by
requested :
another interface.

Encoder Sign-0f-Life
Bits 12 ... 15

For more information on the status word 2 ZSW2_ENC please refer to the
PROFIdrive Technical Specification document.

G1_STW

[Unsigned, 16 bits]

It is defined as Sensor 1 control word. This control word controls the
functionality of major encoder functions.

Bit Meaning

0..7 Not used

8..10 |Reserved

11 Home position mode

12 Request set/shift of home position
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13 Request absolute value cyclically
14 Activate parking sensor

15 Acknowledging a sensor error
NOTE

If the Activate parking sensor is activated (bit 14 = 1) the encoder is still on
bus with the slave Sign-Of-Life active and the encoder error and diagnostics
switched off.

Home position mode
Bit 11

Request set/shift of home position
Bit 12

The preset function is controlled by bits 11 and 12 in this Sensor 1 control word
G1_STW and acknowledged by the bit 12 Set/shift of home position
executed in the sensor status word G1_ZSW. The preset value is 0 by default
and may be set by an acyclic data exchange parameter defined in the
parameters section (see P65000 - Preset value on page 83). The preset
function has an absolute and a relative operating mode selectable by mean of
the bit 11 Home position mode in this Sensor 1 control word G1_STW (0 =
absolute; 1 = relative). Bit 11 and bit 12 in the Sensor 1 control word G1_STW
control the preset function as described in the table below.

Bit 12 |Bit 11 |Action

0 X Normal operating mode.
The encoder will make no change in the output value.
1 0 Preset mode absolute

The encoder reads the current position value and calculates
an internal offset value from the preset value P65000 -
Preset value and the read position value. The position value
is then shifted with the calculated offset value to get the
current position value equal to the preset value. The
encoder acknowledges the preset by setting the bit 12
Set/shift of home position executed in the sensor status
word G1_ZSW. Now bit 12 Request set/shift of home
position in the sensor 1 control word G1_STW can be set
to zero by the Master. The encoder will end the preset cycle
by clearing the bit 12 Set/shift of home position
executed in the sensor status word G1_ZSW. The new
internal offset value can be read with an acyclic data
exchange parameter (if implemented) and is securely stored
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in case of voltage breakdown and uploaded again at each
power on.

Preset mode relative (offset)
The encoder uses the preset value P65000 — Preset value
as a relative offset value. In this mode the current position
value is shifted by the value deriving from the preset value.
° EXAMPLE

A preset value "1000" is intended to shift the
l current position value by 1000 steps in the
positive counting direction. So a “real"
position value of "5000" will have the value "6000" after the
relative shifting sequence. The encoder will set bit 12
Set/shift of home position executed in the sensor status
word G1_ZSW to acknowledge the execution of the
shifting. Bit 12 Request set/shift of home position in the
sensor control word G1_STW can now be set to zero by the
Master. The encoder will end the preset cycle by clearing the
bit 12 Set/shift of home position executed in the sensor
status word G1_ZSW. The internal offset value will be
shifted according to the transferred preset value. The new
offset value is securely stored in case of voltage breakdown
and uploaded again at each power on.

The Preset command automatically saves the calculated internal offset values.

NOTE

Refer also to the index P65000 - Preset value on page 83; to G1_XIST1
preset control on page 86; and to the section “14.2 Preset diagram” on page
135. See also the section "15.2 Setting the preset value” on page 151.

EXAMPLE

An example of setting the Preset value is provided on page 126.
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Request absolute value cyclically

Bit 13
Bit |Significance Comment
13 |=1 : Request absolute|Request of  additional  cyclic

value cyclically transmission of the current absolute
position in G1_XIST2.

Activate parking sensor

Bit 14
Bit | Significance Comment
14 |=1 : Activate parking|Request to stop monitoring the

sensor measuring system and the current
value measurements in the drive. This
makes it possible to disconnect the
encoder from the line without having
to change the drive configuration or
causing a fault. In this case all current
errors of the encoder are cleared. The
parking of the encoder while the drive
is running is not allowed and will
result in a sensor interface error (error
code 0x03 in G1_XIST2)

See also "14.3 Parking sensor diagram” on page 136.

Acknowledging a sensor error

Bit 15
Bit | Significance Comment
15 |=1 : Acknowledging a|Request to acknowledge a sensor error
sensor error (bit 15 Sensor error of G1_ZSW)
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G1_ZSW

[Unsigned, 16 bits]

It is defined as Sensor 1 status word. This status word defines the states,
acknowledgments and error messages of the encoder and its main functions.

Bit Meaning

0..9 Not used

10 Reserved

11 Requirements of error acknowledge detected
12 Set/shift of home position executed

13 Transmit absolute value cyclically

14 Parking sensor active

15 Sensor error

NOTE

If bit13 Transmit absolute value cyclically or bit15 Sensor error are not set,
there is no valid value or error code transferred in G1_XIST2.

NOTE

Bit 13 Transmit absolute value cyclically and bit 15 Sensor error cannot be
set at the same time as they are used to indicate either a valid position value
transmission (bit 13) or the error code transmission (bit 15) in G1_XIST2.

NIST_A

[Signed, 16 bits]

It is defined as Current velocity value A.

Velocity value is calculated every 100 ms.

Refer also to the parameter on page 91.

NIST_B

[Signed, 32 bits]

It is defined as Current velocity value B.

Velocity value is calculated every 100 ms.

Refer also to the parameter on page 91.
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9 Acyclic Data Exchange

In addition to the Cyclic Data Exchange (see the section "Cyclic Data Exchange -
Standard signals" on page 69), the Acyclic Data Exchange gives the possibility to
read and write parameters over the non real time channel.

i Acyclic Data Clock
Alarm Queue Gyellc Data ! Synchronous
Exchange Exchange !
Operation
Transmit Transmit
control actual Write Read Master Clock
Signal exception values values parameter  parameter sync information
cyclically cyclically
| l I l T l
Alarm EO IO Data Parameter Master Clock
Mechanism Access Regeneration
L\ ]
Syncl/trigger
e ([ —
Parameter
Manager
‘ Control values ‘ ‘ Actual values ‘

Parameter
Data Base

Syncitrigger

External Process
(e.g. Rotational or linear
movement)

Slot 0 Slot 1
Sub 0 Sub 1 Sub 2 Sub 0 Sub 1 Sub2
Subslot Subslot Subslot Subslot Subslot Subslot
0x8000 | 0x8001 | 0x8002 | O 1 2
5 wap | Sieers
- Parameter 81,82,83
© Access
o or 84
o
=
= — o~
w = =
-
<
w a a .
= Acyclic Cyclic
= Data Data
= Channel Channel
g N
m i
Parameter
Manager
Parameter
Data Base
N
T I

=
—

~ Encoder Object
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9.1 Index OxAFFO: Identification & Maintenance (I&M) functions

Profinet encoders from Lika Electronic only implement I&M 0 Module (IMO).

IMO is accessible with record OxAFFO and provides general information on the
device such as vendor ID, order ID, serial number, etc.

Description Number of bytes
BLOCKHEADER 6
MANUFACTURER ID (VENDOR ID) 6
ORDER ID 20
SERIAL NUMBER 16
HARDWARE REVISION 2
SOFTWARE REVISION 4
REVISION COUNTER 2
PROFILE ID (API) 2
PROFILE SPECIFIC TYPE 2
IM VERSION 2
IM SUPPORTED 2

9.2 Index 0xBO2E : supported PROFIdrive specific parameters

P922 - Telegram Selection

[Unsigned16, RO]

It indicates the type of telegram which is currently in use. Possible values: 81,
82,83 and 84.

P964 - Profidrive Parameter : Device identification
[Array[o ... 5], unsigned 16, RO]

Index |Sub [ Meaning Value | Access
964 0 Manufacturer ID (Vendor ID assigned by PI) | 0x239 RO
964 1 DU Drive unit type (Vendor specific) 1 RO
964 2 Software version XXXX RO
964 3 Software year YYYY RO
964 4 Software day and month dd.mm RO
964 5 Number of Drive Object (DO) 1 RO
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P965 - Encoder profile number
[Octet string 2, RO]

Index |Sub |Meaning Value | Access
965 0 Encoder profile number 0x3D RO
965 1 Encoder profile version, set by customer 31 or 41 RO

P971 - Transfer to non volatile memory
[Unsigned 16, RW]

It is used to save the current local parameters on a non volatile memory. Write
"1" to save the parameters. The encoder confirms save by writing “0" on this

parameter.
Index |Sub |Meaning Value [ Access
971 0 Save on non volatile memory variable RW
P975 - Encoder object identification
[Array[0 ... 7], unsigned 16, RO]
Index |Sub [ Meaning Value Access
975 0 I\/Ia.nufacturer ID (Vendor ID 0x239 RO
assigned by Pl)

975 1 DO type (Vendor specific) 0x01 RO
975 2 Software version XX XX RO
975 3 Software year VYYY RO
975 4 Software day and month dd.mm RO
975 |5 |Profidrive DO type classification 0x05 RO

encoder interface

0x8000 (encoder
975 6 Profidrive DO subclassification 1 Application Class RO

4 supported)

975 7 Drive object ID (DO ID) 0x01 RO
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P979 - Sensor format
[Array[o ... 5], unsigned 16, RO]

Index |Sub |Meaning Value Access
979 0 Header 0x00005011 RO
979 1 Sensor type 0x80000000 | RO
979 2 Sensor Resolution variable RO
979 3 Shift factor for G1_XIST1 0 RO
979 4 Shift factor for G1_XIST2 0 RO
979 5 Determinable resolutions variable RO

P980 - Number list of defined parameter
[Array[o ... 8], unsigned 16, RO]

Index |Sub |Meaning Value [ Access
980 0 P922 - Telegram Selection 922 RO
980 : !’964.—. Prlofidrive Parameter : Device 964 RO
identification
980 2 P965 — Encoder profile number 965 RO
980 3 P971 - Transfer to non volatile 971 RO
memory
980 4 P975 - Encoder object identification 975 RO
980 5 P979 - Sensor format 979 RO
980 6 P61001 - IP of station 61001 RO
980 7 P65000 - Preset value 65000 RO
980 8 P65001 - Operating status 65001 RO

P61001 - IP of station
[Unsigned32, RO]

Index |Sub |Meaning Value | Access
61001 |0 IP address assigned to the encoder variable | RO
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9.3 Index 0xBO2E : supported encoder specific parameters

P65000 - Preset value

[Unsigned32, RW]

Preset function is meant to assign a desired value to a known physical position
of the system. The chosen physical position will get the value set next to this
index and all the previous and following mechanical positions will get a value
according to it. Preset value can be saved on the internal memory using the
parameter P971 - Transfer to non volatile memory.

See also Home position mode and Request set/shift of home position in

G1_STW on page 75; and on page 86.

Index |Sub [ Meaning Value | Access
65000 |0 Preset value variable | RW
EXAMPLE

An example of setting the Preset value is provided on page 126.

P65001 - Operating status

[Array[0 ... 11], unsigned32, RO]

This parameter has a read only structure where information on the encoder
operating status can be found. It is a complement to the PROFIdrive parameter
979 described in the PROFIdrive profile.

Index [ Sub | Meaning Value Access
65001 |0 Header 0x000C01071 RO
See "Operating
65001 |1 Operating status status table RO
values”
65001 |2 | Faults see Faults | gy
table
65001 |3 Supported faults 0x0030 RO
65001 |4 | Warnings (9 0x0 RO
65001 |5 Supported warnings 0x0 RO
65001 |6 | Encoder profile version (**) 0x401 RO
65001 |7 Operating time OXFFFFFFFF RO
65001 |8 Offset value (related to G1_XIST1) variable RO
65001 |9 Measuring units per revolution variable RO
65001 [10 | Total measuring  range  in variable RO
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measuring units
65001 |11 |Velocity measuring unit (user setting)| variable (**) RO

(*) Warnings are not supported in this encoder.

(**) The encoder profile version is the version of the encoder profile document

implemented in the encoder. This parameter is not affected by the
settings.

(**) See in the section "9.4 Index OxBFOO : user

parameter data” on page 91.

Operating status table values

Bit Meaning

0 Code sequence

1 Class 4 functionality

2 G1_XIST1 preset control
3

4

Scaling function control
Alarm channel control

5 Compatibility mode
6-7 Reserved to the encoder manufacturer
8-31 Reserved for future use
Faults table
Bit Meaning
0..3 Not used
4 Commissioning diagnostic
5 Memory error
6..31 Not used

Supported faults table

Bit Meaning

0..3 Not used

4 Commissioning diagnostics supported
5 Memory error supported

6..31 Not used

Offset value is calculated in the preset function and is intended to shift the
position value. The offset value is saved on the internal memory. This parameter
is a read-only parameter.
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9.4 Index OxBFOO : user parameter data

The 31-byte user parameter data listed in the table below is sent to the encoder
in the start-up phase using the data record OxBFOO.

User Data
Parameter Data Type Default Comment Octet Number
Code sequence Bit 0 (CW) Byte 0 bit 0
Class 4 functionality Bit 1 (enabled) Byte O bit 1
G1_XIST1 preset control Bit 0 (enabled) Byte O bit 2
Scaling function control Bit 0 (disabled) Byte 0 bit 3
. . Only supported in .
Alarm channel control Bit 0 (disabled) Compatibility mode Byte O bit 4
_— . 1 (disabled) .
Compatibility mode Bit (profile V4.1) Byte O bit 5
Reserved 0 Setto 0 Byte 0 bits 6-7
Measurl_ng units / Unsigned64 | variable Bytes 1-8
Revolution
Total measuring range Unsigned64 | variable Bytes 9-16
Maximum Master Sign-Of- : Only supported in
Life failures Unsigneds 1 Compatibility mode Byte 17
Velocity measuring units Unsigned8 | O (Steps/rev) Byte 18
Reserved 0x00 Setto 0 Bytes 19-30

NOTE

Default values are highlighted in bold in the following tables.

sets whether the absolute position value output by the encoder

increases when the encoder shaft rotates clockwise (0 = CW) or counter-
clockwise (1 = CCW). CW and CCW rotations are viewed from shaft end. This

parameter is processed only if is enabled.
Attribute Meaning Value
Absolute position value increasing with
CW clockwise rotation (viewed from shaft 0
end)
Absolute position value increasing with
CCW counter-clockwise rotation (viewed from 1
shaft end)
MAN EM58_HS58_HM58 PTE 1.4 85 Acyclic Data Exchange




lika

EMx58 - Hx58x Profinet

WARNING

Changing this value causes also the position calculated by the controller to be
necessarily affected. Therefore it is mandatory to execute a new preset after
setting this parameter.

Class 4 functionality
For any information on the implemented Application Classes refer to the section
"6.3 Application Class definition” on page 64.
If it is enabled, Code sequence, G1_XIST1 preset control and Scaling
function control affect the position value in G1_XIST1, G1_XIST2 and
G1_XIST3. However the preset will not affect the position value in G1_XIST1 if
the parameter G1_XIST1 preset control is disabled; it will always affect
G1_XIST2 and G1_XIST3 instead.

Attribute Meaning Value
Code sequence, G1_XIST1 preset
Disable control and Scaling function control 0
disabled
Code sequence, G1_XIST1 preset
Enable control and Scaling function control 1
enabled

G1_XIST1 preset control
This parameter is available only if Class 4 functionality is enabled.

This parameter controls the effect of a preset on the G1_XIST1 actual value.
Preset will affect the position value in G1_XIST1.

When it is enabled,

Attribute Meaning Value
Enable G1_XIST1 is affected by a Preset 0
command
Disable Preset does not affect G1_XIST1 1
WARNING

G1_XIST1 preset control is disabled by setting the value 1.

NOTE

There is no functionality of this parameter if the Class 4 functionality
parameter is disabled.
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EXAMPLE
An example of setting the Preset value is provided on page 126.

Scaling function control

This parameter enables | disables the Scaling function. When this parameter is
disabled, the device uses the hardware singleturn and multiturn resolutions;
when it is enabled, the device uses the resolutions set next to the parameters
Measuring units / Revolution and Total measuring range. Refer also to the
section “Scaling function parameters" on page 88.

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

NOTE

There is no functionality of this parameter if the Class 4 functionality
parameter is disabled.

Alarm channel control

This parameter enables [ disables the encoder specific Alarm channel transferred
as Channel Related Diagnosis. This functionality is used to limit the amount of
data sent in isochronous mode.

If the value is zero (0 = default value), only the communication related alarms
are sent via the alarm channel. If the value is one (1), also the encoder specific
faults and warnings are sent via the alarm channel.

For further information refer also to the section “10.2 Error messages via the
Alarm Channel" on page 95.

Attribute Meaning Value
Disable No profile specific diagnosis 0
Enable Profile specific diagnosis 1

NOTE

This parameter is only supported in compatibility mode (see Compatibility
mode on page 88).
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This parameter defines whether the encoder has to run in a mode compatible
with Version 3.1 of the Encoder Profile. See the table below for an overview of
the functions affected when the compatibility mode is enabled.

Attribute Meaning Value
Enable Compatibility with Encoder Profile V3.1 0
Disable No backward compatibility 1

. Compatibility mode Compatibility mode
Function Enabled (=0) Disabled (=1)
Control by PLC | Ignored. The control word | Supported
(STW2_ENC) G1_STW and setpoint

values are always valid.
Control requested

(ZSW2_ENC) is not
supported and is set to 0

User  parameter|Supported Not supported. One Sign-0Of-
Life failure tolerated. P925 is
optional to control the life
sign monitoring

User  parameter |Supported Not supported. The
application alarm channel is
active and controlled by a
PROFIdrive parameter

P965 - Encoder |31 (V3.1) 41 (V4.1)

profile number

Scaling function parameters

Using the scaling function parameters the encoder absolute position value is
converted by software in order to change the resolution of the encoder. The
scaling parameters will only be activated if the parameters

and are enabled.
The permissible range for the scaling parameters is limited by the hardware
encoder resolution.

EXAMPLE

In a 25-bit encoder having a singleturn resolution of 13 bits (8192 cpr) and a

multiturn resolution of 12 bits (4096 revolutions), the permissible value for the
is between 2° and 2" (2" = 8192) while the
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permissible value for the Total measuring range is between 2 and 2% (2% =
33554432).

Measuring units / Revolution

It is used to program a user specific resolution per each revolution (singleturn
resolution). Allowed values are equal to or lower than the hardware counts per
revolution (physical singleturn resolution). We suggest setting values that are a
power of 2 (1, 2, 4, ... 2048, 4096, ...). See the parameter Total measuring
range below.

Default = hardware counts per revolution (min. = 1, max. = hardware counts
per revolution)

NOTE
There is no functionality of this parameter if the Scaling function control
parameter is disabled.

EXAMPLE

The HS58 PT Profinet singleturn encoder has a singleturn resolution of 18 bits
(262144 cpr); the permissible value for the Measuring units / Revolution will
be between 2°and 28 (2% = 262144).

NOTE
When you change the value next to this parameter, then you are required to
enter a new preset.

Total measuring range

This parameter sets the number of distinguishable steps over the total
measuring range. Allowed values are equal to or lower than the total hardware
resolution value (physical multiturn resolution).

We recommend the Number of revolutions to be set to a power of 2.
The set Number of revolutions results from the following calculation:

Total measuring range

Number of revolutions = - : :
Measuring units / Revolution
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Setting the Number of revolutions to a value which is a power of 2 is meant
to avoid problems when using the device in endless operations requiring the
physical zero to be overstepped. If you set the Number of revolutions which is
not a power of 2, a so-called "Red Zone" is generated before the physical zero.
For more detailed information refer to the section 9.5 "Red Zone" on page 92).

Default = total hardware resolution (min. = 2, max. = total hardware resolution)

NOTE

There is no functionality of this parameter if the Scaling function control
parameter is disabled.

EXAMPLE

The HM58 PT Profinet encoder has a singleturn resolution of 16 bits (65536 cpr)
and a multiturn resolution of 14 bits (16384 revolutions); the permissible value
for the Measuring units / Revolution will be between 2% and 2'® (2'° = 65536)
while the permissible value for the Total measuring range will be between 2
and 2°° (2°° = 1073741824).

NOTE
When you change the value next to this parameter, then you are required to
enter a new preset.

Maximum Master Sign-Of-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).

Default = 1 (min. = 1, max. = 255)

NOTE
This parameter is only supported in compatibility mode (see Compatibility
mode on page 88).
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This parameter defines the coding of the velocity measuring units used to
configure the signals NIST_A and NIST_B. Standard telegram 81 has no velocity
information included and the encoder does not use the velocity measuring unit
information in this case. Standard telegrams 82, 83 and 84 include velocity
output and need a declaration of the velocity measuring unit.

Parameter Meaning

Definition of the units for the
encoder velocity output value

Value

Velocity measuring units

See table below

Velocity measuring units | Value
Steps /s 0
Steps / 100 ms 1
Steps / 10 ms 2
RPM 3

Default = 0 (min. = 0, max. = 3)

NOTE
Please note that the velocity value is always calculated every 100 ms.
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9.5 "Red Zone"

The so-called "Red Zone" problem occurs when the Number of revolutions (i.e.
the Total measuring range [ Measuring units / Revolution) is not a power of

2.
When this problem arises, the device must operate within the "red zone" for a

certain number of positions. The size of the “red zone" is variable. To calculate it
we must subtract the overall set resolution from the overall physical resolution
of the device as many times as until the difference is less than the overall set
resolution. When the encoder crosses the limit of the last value in the overall
physical resolution, a counting error occurs, i.e. a jump in the position count.

The problem is represented graphically in the following Figure.

Owerall set Owerall physical
ATransmitted resalution resalution
position o
e
- I
—

¥ :
I
I

.

RED Faosition
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EXAMPLE

HM58 16/16384 PT multiturn encoder

Physical resolution:
 Singleturn physical resolution = 65536 counts/rev. = 16 bits (2'°)

*  Multiturn physical resolution = 16384 revolutions = 14 bits (2
* Overall physical resolution = 1073741824 = 30 bits (2*)
Set values:
» Measuring units [ Revolution = 65536 = 2
* Total measuring range = 442236928 = it is NOT a power of 2

It results from this:
* Number of revolutions = 6748 = it is NOT a power of 2

MAN EM58_HS58_HM58 PTE 1.4 92 Acyclic Data Exchange



li(a EMx58 - Hx58x Profinet

This can be proved easily:

Overall physical resolution 1073741824 .
Overall set resolution 442236928 I

It follows that for 189267968 positions (1073741824 - 442236928 * 2 =
189267968), i.e. for 11552 revolutions, the encoder will work within the limits
of the so-called "red zone". After position 189267968 (i.e. at the end of the "red
zone") a position error (namely, a "jump” in the position count) would happen as
the following position would be "0". See the Figure in the previous page.

NOTE

Make attention using the values sent by the encoder while working within the
limits of the "Red Zone". When the encoder changes from normal status to “Red
Zone" status (and vice versa) a jump of position occurs.
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Diagnostics data is always transferred acyclically using Record Data
communication over the non real time channel. A PN-10 controller can request
diagnostic data from the PN-10 device using RDO (Record Data Object) services.

Alarm data is transmitted from the 10 device to the 10 controller via the RT
channel.

The encoder errors are divided into Faults and Warnings, they are defined as
follows.

FAULT
A Fault is set if a malfunction in the encoder could lead to incorrect position
values.

WARNING

Warnings indicate that the tolerance for certain internal parameters of the
encoder has been exceeded. Unlike faults, warnings do not imply incorrect
position values.

NOTE
Please note that warnings are not supported in this encoder.

There are several diagnosis mechanisms that are used to monitor encoder
diagnostics.
Please refer to the table below for an overview of the available diagnosis
mechanisms.

Function Reference
Acyclic diagnosis parameter P65001 - Operating See on page 95
status

Channel related diagnosis via the Alarm Channel See on page 95
Error codes in G1_XIST2 See on page 96
LED indication See on page 96
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10.1 Acyclic diagnosis parameter P65001 - Operating status

With the Acyclic parameter P65001 - Operating status the current status of
the Encoder Faults and Warnings as well as the support of the individual Fault
and Warning bits can be read from the encoder. For detailed information on the
parameter P65001 — Operating status please refer to page 83.

10.2 Error messages via the Alarm Channel

The encoder diagnosis is reported to the controller via the Alarm channel as
Channel Related Diagnosis. Both warnings and faults are reported in the same
manner but with different error types.

NOTE

In compatibility mode (see the parameter Compatibility mode on page 88),
channel related diagnostics can be switched off by the Alarm channel control
parameter, please refer to its description on page 87.

For a detailed definition of the use of the channel related diagnosis please refer
to the Alarm mechanism definition for the respective communication system in
the mapping part of the profile.

i Acyclic Data Clock
Alarm Queue CVCIIC Data Y Synchronous
Exchange Exchange !
Operation
Transmit Transmit
control actual Write Read Master Clock
Signal exception values values parameter  parameter sync information
cyclically cyclically
Alarm EO IO Data Parameter Master Clock
Mechanism Access Regeneration
]
Syncl/trigger

Parameter
Manager

‘ Control values ‘ Actual values ‘

Parameter
Data Base

¢
Syncitrigger

_— Encoder Object

External Process
(e.g. Rotational or linear
movement)
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10.2.1 Use of the ChannelErrorType

For

Profinet the encoder

faults and warnings are mapped to the

ChannelErrorTypes defined in the PROFIdrive profile, see the tables below. This
means that there are no specific codes defined for standalone encoders and a
PROFINET controller will interpret the errors from an encoder in the same ways
as an error coming from a drive. Refer also to the parameter P65001 -
Operating status on page 83.

Error type | Definition Explanation
0X9000 | Memory error The encoder fallgd to read saved loffset or preset
values from the internal non volatile memory.
0x9011 Commissioning User parameter data assignment error.

diagnostic

10.3 Error codes in G1_XIST2

Error codes are sent in G1_XIST2 if an error occurs. For information about
G1_XIST2 refer to page 72.

G1_XIST2 | Meaning Explanation

0XOF02 Master's sign of life fault T_he number of permissible failures of the master's
sign of life was exceeded.

0XOFO4 Synchronization fault The number of permissible failures for the bus
cycle was exceeded.

0x1001 Memory error Error_whlle writing on or reading the internal non
volatile memory.
User parameter data assignment error.

0x1002 Parametrization error Example: and

not compatible.

10.4 LED indication

Errors are further indicated through LEDs. Six LEDs located in the cap of the
encoder (see Figure 1) are meant to show visually the operating or fault status
of the encoder and the Profinet interface.

For detailed information refer to the section "4.5 Diagnostic LEDs (Figure 1)" on
page 31.
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11 Real time class communication

Within PROFINET 10, process data and alarms are always transmitted in real
time. Real-Time for PROFINET (RT) is based on the definitions of IEEE and IEC for
high-performance data exchange of /O data. RT communication constitutes the
basis for data exchange in PROFINET 10.

Real-time data are handled with higher priority compared to TCP(UDP)/IP data.
This method of data exchange allows bus cycle times in the range of a few
hundred milliseconds to be achieved.

Isochronous data exchange with PROFINET is defined in the Isochronous-Real-
Time (IRT) concept. IRT communication is always clock synchronized and only
possible within an IRT domain. Isochronous realtime communication differs
from realtime communication mainly in its isochronous behavior: the start of a
bus cycle can deviate by a maximum of 1 ps (jitter is less then 1 ps). IRT is
required in motion control applications (positioning operations), for example.
This communication is required, for example, for high-accuracy closed-loop
control tasks.

11.1 Real-time classes in PROFINET 10

To enable enhanced scaling of communication options and, thus, also of
determinism in PROFINET 10, real-time classes have been defined for data
exchange. From the user perspective, these classes involve unsynchronized and
synchronized communication.

PROFINET 10 differentiates the following classes for RT communication.

They differ not in terms of performance but in determinism.

11.2 Real-Time class 2 (RT2) - Not synchronized

In real-time class 2 frames are transmitted via unsynchronized communication
(anysochronous communication).

To activate the real-time class 2 both the |0 controller and the 10 device must
be set exactly the same as “Not synchronized”. To do this proceed as follows.
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11.2.1 Setting an anisochronous communication

To configure the 10 controller (Figure 34) double click the PN-10 slot X2 to open
the PN-I0 properties dialog box. The Properties — PN-10 property sheet will
appear. Enter the Synchronization tabbed page and select the Not
synchronized value in the drop-down menu of the Synchronization role item.
Confirm pressing the OK button.
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Figure 34 - Setting the Not synchronized role of the 10 controller
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To configure the 10 device (Figure 35) double click the Interface slot X1 of the
module to open the interface properties dialog box. The Properties - Interface
property sheet will appear. Enter the Synchronization tabbed page and select
the Not synchronized value in the drop-down menu of the Synchronization
role item. Confirm pressing the OK button.
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DITEADC24Y.
DO1EDC24
<
77 [ Foameier docews Fiir
1.2 [[{ Standaid Telegiam &3 0K Cancel Help
1
PROFINET 10-5pstem £

Figure 35 - Setting the Not synchronized role of the 10 device

11.3 Real-Time class 3 (IRT_TOP) (RT3)

Isochronous data exchange with PROFINET is defined in the Isochronous-Real-
Time (IRT) concept. IRT communication is always clock synchronized and only
possible within an IRT domain. Isochronous realtime communication differs
from realtime communication mainly in its isochronous behavior: the start of a
bus cycle can deviate by a maximum of 1 ps (jitter is less then 1 ys).

This communication is required, for example, for high-accuracy closed-loop
control tasks.

Only industrial IRT switches can be used.

Typical cycle time 1 ms or less. All network components must support PROFINET
IRT frame priority processing. Position values are captured with an accuracy of
+/- 1 us or better, with respect to the highly accurate bus clock.
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11.3.1 Setting an isochronous communication

To activate the real-time class 3 both the 10 controller and the |0 device must
be configured. To do this proceed as follows.

To configure the 10 controller (Figure 36) double click the PN-10 slot X2 to open
the PN-I0 properties dialog box. The Properties — PN-10 property sheet will
appear. Enter the Synchronization tabbed page and select the Sync master
value in the drop-down menu of the Synchronization role item; select the
High performance value in the drop-down menu of the IRT option item.
Confirm pressing the OK button.
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Figure 36 - Setting the sync master role of the 10 controller
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To configure the 10 device (Figure 35) double click the Interface slot X1 of the
module to open the interface properties dialog box. The Properties - Interface
property sheet will appear. Enter the Synchronization tabbed page and select
the Sync slave value in the drop-down menu of the Synchronization role
item; select the High performance value in the drop-down menu of the IRT
option item. Confirm pressing the OK button.
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Figure 37 - Setting the sync slave role of the 10 device
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Now double click the CPU slot 2 in the CPU configuration table to open the CPU
properties dialog box. The Properties — CPU 315 ... property sheet will appear.

Enter the Synchronous Cycle Interrupts tabbed page and press the Details
button.
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Figure 38 - CPU property sheet
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The OB61 dialog box will appear on the screen. Set the value "1" next to the
Process image partition(s) item. Confirm pressing the OK button.

NOTE

For more information on PIPs (Process Image Partitions) refer to the section

"11.5 PIP (Process Image Partition)" on page 112.
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Figure 39 - PIP of OB61
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Now set the encoder in isochronous mode. To do this double click the Interface
slot X1 of the module to open the interface properties dialog box. The
Properties - Interface property sheet will appear. Enter the 10 cycle tabbed
page and select the OB61 value in the drop-down menu of the Assign 10
device in isochronous mode item. For further information see also the section

“11.4 OB61" on page 111.
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Figure 40 - OB61: assigning |0 device in isochronous mode
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Press the Isochronous Mode Modules / Submodules ... button below in the
Properties - Interface property sheet and enter the Isochronous Modules /
Submodules dialog box. Check that an isochronous submodule has been
installed (Standard Telegram 83 in the example). Confirm pressing the OK
button.
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Figure 41 - Standard Telegram as isochronous submodule
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Double click the Standard Telegram slot 1.2 of the module to open the
telegrams properties dialog box. The Properties — Standard Telegram property
sheet will appear. Enter the Addresses tabbed page and set the process image
of the isochronous submodule as PIP 1. Select the PIP1 value in the drop-down
menu of the Process image items in both Inputs and Outputs group boxes.
Confirm pressing the OK button.

NOTE
For more information on PIPs (Process Image Partitions) refer to the section
"11.5 PIP (Process Image Partition)" on page 112.
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Figure 42 - Setting PIP for Standard Telegram 10s
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Now you need to set a connection between the port of the controller and the
port of the encoder. Please check the specific configuration of your Profinet
network. In the example the port 2 of the |0 controller is connected to the port
1 of the 10 device; see Figure 55.

So, first configure the 10 controller and set its port 2 to be connected to the
port 1 of the 10 device. Double click the X2 P2 R PORT 2 slot in the CPU
configuration table and open the Port 2 properties dialog box. The Properties —
PN-10 - Port 2 property sheet will appear. Enter the Topology tabbed page
and set the Port 1 (X1 P1) value in the drop-down menu in the Partner port
item of the Partners group box. Confirm pressing the OK button.

Refer also to section "11.7 Topology Editor" on page 118.
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Figure 43- Configuring the 10 controller topology
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Then configure the |0 device and set its port 1 to be connected to the port 2 of

the 10 controller. Double click the X1 P1 PORT 1 slot

in the Device

configuration table and open the Port 1 properties dialog box. The Properties -
Interface - Port 1 property sheet will appear. Enter the Topology tabbed page
and set the Port 2 (X2 P2 R) value in the drop-down menu in the Partner port
item of the Partners group box. Confirm pressing the OK button.

Refer also to section "11.7 Topology Editor" on page 118.
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Figure 44 - Configuring the 10 device topology
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Finally check the Profinet |0 isochronous mode.
Right click the 2 CPU slot in the CPU configuration table and press the
PROFINET 10 Isochronous mode command.

EAHW Config - [SIMATIC 300(1) (Configuration) -- Lika]
@) Station Edit Insert PLC Wiew Options Window Help

D9 85 2 dndn O R K2

| oix]
Ethemet(1): PROFINET0-System [100) O ™ T Y |
|| Brofie: |[Standard =l
+. 3 PROFIBUS DP
2 [ CPU 315-2 Fisieg S £ PROFIBUS-FA
5% - e Copy i+ (17HM = B2 FROFINET 10
o S 3 \ = + [l SIMATIC 300
. ' B = [l SIMATIC 400
il s Repiace Oofect.. @E + [ SIMATIC PC Based Conlrol 300/400
;QP;H S Add Mastar Systam - B, SIMATIC PC Station
4 DITExDC24Y T
5 DOTEDC2AV:
PROFINET It
v
¢ Delete el "
Go To L =
=0 -
Stot| ([§ Module grdg Moritor/ModFy ert
1] Edit Symbo ~
BicPu 3152 PN/DP__JGES Ohject Praperties. Al+Return
i AEATE O sk it Chleal
— E b+l
P 7
Al Assign Asset 0.,
[@ Dhe«DCzay BES7  Product Support Information Chrl4F2 T
[{ DOlEDCzaw/n5a  |sEs7  Fads Chrl+FT =
Find Marual ctrl+Fs N FROFINET [0-System L
v
g

Allows settings For isochronous mode.

Figure 45 - Checking the Profinet 10 isochronous mode
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The Isochronous Mode dialog box will appear on the screen. The installed

Standard Telegram is the only submodule which provides 10 data.

In this page you can check which 10 devices / modules [ submodules have been
set in isochronous mode with the 10 controller.
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Figure 46 - Isochronous Mode dialog box
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11.4 0OB61

WARNING

Use of OBs requires both in-depth skills and specific expertise in SIMATIC STEP 7
programming environment. For detailed information please consult the STEP 7
Programmer's handbook and documentation.

Organization blocks (OBs) form the interface between the CPU operating system
and the user program. The order in which the user program is executed is
defined in the organization blocks.

The synchronization with the user program is maintained through the clocked
interrupt OB61. OB61 is a synchronous cycle interrupt; in other words it is an
isochronous event that is called with the start of every PROFINET cycle. It is
synchronous with the Profinet send clock.

SR AD/STLIFBD - [OB61 - "SYNC 1" - Lika\SIMATIC 300(1)MCPU 315-2 PN/DPY...\OB61]

3 File Edt Insert PLC Debug Wiew Options Window Help _ 8%
= - ro I
Dt 8 % aa o Clhdn o % OE & r2
i | Contents 0f: 'Environment)Interface'
T ~
i New netw) 0Bl : *DP Synchronous Interrupt’
(£ gl FB blocks
- FC locks Conmant :
(L3 SFE block]
-8 SFC block Network 1: SFCLZs
Al Mokl ir
- Libraries et
CALL "SYNC_PI" sFClzs -~ Symchromous updating of a process-image partition of the inputs
PART  :=EE16EL
RET_ViL:=*RetVal SFC1Z&" mi1s0z
FLADDR :="FLADDR SFC1Z&" mi1s04
CALL "SYNC_PO" sFC1z? -~ Symchromous updating of a process-image partition of the output
PART  :=EE16EL
RET_ViL:='RetVal SFC1Z7" MiLE0s
FLADDR :=*FLADDR SFC1Z7" miLs08
< | N
i
- ~
Birogs.. [§ < -
Press F1 ko gat Help. D |cFfline Abs <5.2 Insert [Chg

Figure 47 - OB61
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11.5 PIP (Process Image Partition)

WARNING

Use of PIPs requires both in-depth skills and specific expertise in SIMATIC STEP 7
programming environment. For detailed information please consult the STEP 7

Programmer's handbook and documentation.

11.5.1 Consistency

PIPs (Process Image Partitions) are used to update the distributed 10 device
synchronously with the constant bus cycle time clock.

Compared with direct access to the input/output modules, the main advantage
of accessing the process image is that the CPU has a consistent image of the
process signals for the duration of one program cycle. If a signal state on an
input module changes while the program is being executed, the signal state in
the process image is retained until the process image is updated again in the
next cycle. The process of repeatedly scanning an input signal within a user
program ensures that consistent input information is always available. You
define process image partition with STEP 7 when you assign addresses (which
input/output addresses of the modules are listed in which process-image
partition). The process image partition is updated by the user with SFCs.

D& &G B

BEE

s O | e

=
2 Fl cPu 3152
X1 MP/DP
Ll e A0
xePia Poir 1
pelod] Fow 2
3
4 DITExDC24Y
5 DO1ExDC24
<
]

P

P4
o
d
al
Based Control 300/400
Station

Figure 48 - Process Image Partition
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The assigned process image partitions must be updated in the synchronous cycle
interrupt OB61 at the call of the functions SFC126 "SYNC_PI" and SFC127
"SYNC_PQ". The call of the function SFC126 "SYNC_PI" updates the process
image partition input table; the call of the function SFC127 "SYNC_PO" updates
the process image partition output table. So cyclic interrupt OB61 works with
consistent image of the process signals. Refer also to page 106.

11.5.1 SFC126 “"SYNC_PI"

This special function is used to update a process image partition input table in a
synchronous cycle. Synchronous cycle interrupt OB61 calls the function SFC126
"SYNC_PI" to consistently and synchronously update the input data located in a
process image partition.

11.5.2 SFC127 "SYNC_PO"

This special function update a process image partition output table in a
synchronous cycle. Synchronous cycle interrupt OB61 calls the function SFC127
"SYNC_PQ" to synchronously update the output data located in a process image
partition and consistently transmit them to the encoder.
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11.6 Domain Management

WARNING

The configuration of the Sync domain requires both in-depth skills and specific
expertise in SIMATIC STEP 7 programming environment. For detailed
information please consult the STEP 7 Programmer's handbook and
documentation.

In the case of PROFINET 10 with IRT, a sync master transmits a synchronization
message to which all sync slaves synchronize themselves. The synchronization
mechanisms will be controlled by ERTEC (Enhanced Real-Time Ethernet
Controller) of the integrated PROFINET interface. This ensures a synchronization
accuracy of less than one microsecond. The synchronization of all IRT-capable
PROFINET devices on a common time base is the prerequisite for the scheduled
communication control and the bandwidth reservation.

You assign the device roles syn master and sync slave by configuring the
PROFINET devices in STEP 7, as described below. The role of a sync master can be
assigned both to an 10 controller as well as a switched configured on an 10
device, provided these support the "sync master” function.

The sync master and the sync slaves together form the sync domain. A sync
domain has exactly one active sync master - for the runtime.

It is mandatory that all PROFINET devices that are to be synchronized via
PROFINET 10 with IRT must belong to a sync domain. The sync domain consists
of precisely one sync master and at least one sync slave. 10 controllers and
switches can hold the role of a sync master or sync slave. Other 10 devices
support only the role as sync slave. An IRT Class 3 Device must be member of a
sync domain too. The properties of the sync domain must be set in the dialog
boxes described in this section, especially the cycle time of the send clock. Only
those values may be entered which are common to both the Master and all
devices on the bus.
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To assign the 10 device to a sync domain select and right-click the Profinet-10
system in the HW Config window. Press the PROFINET 10 Domain
Management... command in the shortcut menu.

2 HW Config - [SIMATIC 300(1) (Configuration) — Lika]
@] Station Edit Insert PLC Yiew Options Window Help

=S R = || oo ol | 3| 92 N2

~| oixl
Etiemet(1;: PROFINET-0-Sustem (100) Find g
Copy ctrl+C |
i : || Brefie:  [Standard =l
- & Paste Share +. 3% PROFIBUS DP
~
= PROFIBUS FA
] EI:PU 52 PR/DP Insert Object.,., : g Hhalodal
1 WEDP Edit PROFINET 10 System IP addresses... : B SIMATIC 300
U e A0 PROFINET 10 Domein Management.. i Byt
| + [
X2PTA Port T PROFINETAO Topology . » # [ SIMATIC PC Based Control 3007400
;GF'?H Poit 2 = i o -8, SIMATICPC Station
4 DIBADCZ4V. Delete Del
5 [ DOTEDC29v/058
= i i Move
GoTo ’
Obdect Praperties... Alt+Return
e ; v
< ¥
Assign Asset 1D, —
4] | Ethernet(T} PROFINET10-System (100] : atio
DeviceNurber | []l IP addres.. | Device Mame | Drderny ) st C
i [ 192.168.20_{HM [HMxxnl| . S
I I 1 ket Device
PROFINET 10-Gustem )
cha

Displays propetties of the sync domains of the current subnet and allows edting.

Figure 49 - Assigning the 10 device to a sync domain
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The Domain Management dialog box will appear on the screen.
Using the Domain management dialog box you can check the settings of the
PROFINET 10 system.

The name of the sync domain is automatically assigned by STEP 7 with
"syncdomain-default" when the first sync domain is configured. You find it
under the Sync domain item in the Sync domain group box. Alternatively you
can create further sync domains.

The Send clock time (ms) is the period between two successive intervals for IRT
or RT communication. The send clock is the shortest possible transmit interval
for exchanging data. You have the option to establish the send clock for your
sync domain in order to achieve an optimum coordination of the transmission
bandwidth to the data volume. Depending on the PROFINET devices of the
respective PROFINET [0 systems, STEP 7 calculates the possible values that can
be set. Select one of the default send clock time values in the drop-down list.

5w ContSATIEr ; ' - [o[x]
E‘!‘il"‘f‘ ST Domain management - Ethernet(1) @
i S8 By || SwmeDoman | MAR Domain|
Sync Domain olx
Syno dom, s New | elet | § | nta
Send clock time [ qap = Detais e
[rns]:
i] CH
X W Nades
g?m H —:: Station /10 system
s i SIMATIC 300(1) / PROFINET-I0-Spstern [100] rtral 3007400
i}
D
Station / Device Name | Sunchrorization Rale| AT Class | IRT Option | Redundarey |
SIMATIC 300(1) / PN-D Spnc master AT.IRT  high flewibilty. high perfor..  Ful
< SIMATIC300(1) /(1] HM Spnc slave IRT high performance Ful
ﬂﬂ Ethiemet[1]; PROFI
Devicehumber | [§ 1A
| 192]
I
Modules
Display.
=
Cancel Help
cha

Press F1 to get Help.

Figure 50 - Domain management dialog box
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You have the option of establishing the reserved transmission bandwidth for IRT
data as a proportion of the maximum reservable transmission bandwidth for
cyclic user data communication. The proportion is specified in percent (%).

In doing so, the maximum transmission bandwidth set by the system for cyclic
data may not be exceeded by the reserved transmission bandwidth for IRT plus
the transmission bandwidth that is required for the cyclic data in the free
transmission bandwidth (RT communication).

Press the Details... button in the Domain Management dialog box. The Details
- Sync domain dialog box will appear on the screen. In the Upper limit for IRT
drop-down list available in the Cyclic data group box, select one of the default
values (in 9%). STEP 7 offers the following selections: 0, 10, ... 100.

e - =]
Domain management - Ethernet(1]
Sync Domain | MAP Demain |
Syne Domain - ol
Ginademai ancdombrrdeladt B - Tona L
e T |~
[ms]: Maximum bandwidth for cuclic data 500,000 pe
2 =; [ Bandwidth used for cyciic data [@7m s
X7 T 1 Nodes
5 i I Free banduidth for TCPAP: 977270 b
SN Station ¢ 0 system
T SIMATIC 300(1] / PROFINETA0-System [00)
500,000 s
] 20% 100000 s
(i
Cyclic data
Station / Device Mame | Synchronizatin
SIMATIC 300(1] ¢ PN-O Spnc master et A [100.000 o= [ ==
< LGt Rl o B Coleulated alocation for IRT:  [15.690 ps PROFINET-D-Gystern [100)
!l:l Ethemet(1}: PROF] [ Caletiatad alocation for AT:  [7.040 s PROFINETHD-System [100]
DeviceMumber | [ 1A
i 192
Cancel Help
1 Modules
Display.
il
I3 Cancel Help

Press F1 ko gat Help,

Figure 51 - Sync domain details dialog box

The PROFINET 10 system of the sync domain is established now on a send clock.
Save the settings and close both the Details — Sync Domain and the Domain
management dialog boxes pressing the OK button.

Finally save, compile and then download the configuration to the controller.
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11.7 Topology Editor

Using the Topology Editor you can topologically configure your PROFINET 10
system. The topology editor has a series of functions for setting, interconnecting
and diagnosing the properties of all PROFINET devices including their ports. So it

supports you in the following tasks:

* obtaining topology information about all ports of the PROFINET devices

in the project;

* configuring the set topology on PROFINET by interconnecting the
interfaces and ports by simply dragging and dropping and establishing

properties.

Enter the Topology Editor dialog box to edit the topology of your Profinet-10
System. To do so select and right-click the Profinet-10 system in the HW
Config window and then press the PROFINET 10 Topology... command in the

shortcut menu.

[ HW Canfig - [SIMATIC 300(1) (Configuration) -- Lika]
E‘hstatwor\ Edit Insert PLC VWiew Options ‘Window Help

ODEe-5 8y & dnmn O WK

Ethernel(1): PROFINET-I0-System [100)

Copy Ctr+C
. -_— -
2 CPU 315-2 PN/DP Ireobed
X1 WP Edit PROFINET I 5
) A0 PROFINET 10 Domai
X2PTA Pori 1 PROFINET 10 Topol:
X PR Port 2
3
4 DIBADC24Y. Delete Del
5 DOTE«DC24V/0.54 "
& o

GoTa

<
Assign Asset ID..,

4| Ethermet1} PROFINET0-System (100)
Devi

ice Nurber 1P addres... | Devics Name

192.168.20.1HM
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Figure 52 - Entering the Topology Editor
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The Topology Editor dialog box will appear on the screen.

As the PROFINET 10 system has already been set up and the PROFINET devices
connected (to connect the port of the 10 controller and the port of the 10 device
see on page 107), they do not need to be first of all interconnected to a
topology within the project. So in the Table view tabbed page you will see the
configured PROFINET devices and ports currently connected in the system.

The Interconnection table in the left area of the page lists all the configured
PROFINET devices with their ports. The Selection range group box in the top
right section lists all the PROFINET devices that are available for the topological

interconnection.

HW Config - [SIMATIC 300(1) (Canfiguration) -- Likal [- [=]x]
— A, . - 3
B - Topology Editor
D= paloey, &
Table view | Graphic view | Difine/oriine comparison | =
g
incornesion e S LI
¥ Show station name Fiter: [Show all ports - Fiter: | Show al ports - |
Port Fartnar port Cablz len | Signal del | Comment CEHM
B \[#- SIMATIC 300{1)
I Fort1 (X1 P SIMATIC 30001 L PNIO(CPU 315 100m 0B0ps
I Port2i P2
- SIMATIC 30001)
= PRMOICPL 315-2 PNIDP)
[ Port1(x2P1R)
I Pot20x2PIR) HMAPort1 (41 P1) 100m  060us
Fassive Components
- SCALBNCE RLOD
< +1- SCALANCE W
(1~ medium converter
-] (4] P Madules:
[+]- Standard IE
Device N - SIMATIC HMI
n
£ H
O I me) Oitions ;
=
Cancel Help 5

Press F1 to get Help

Figure 53 - Topology Editor: Table view
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The Offline/online comparison tabbed page lists the configured PROFINET
devices with their interfaces and ports and the associated neighbor ports in the
left box Configured topology (offline). The right box Detected topology
(online) shows the online view of the PROFINET 10 system with its
interconnection for the runtime. Press the START button above in the box to
import the PROFINET devices of your project.

PP - - Topology Editor %
0= pology @
Table view | Graphic view Offine/onine comparisan | alx
;g
Corfigured topolegy (affine) Detected topolagy (anine] )
Fiker: |Show all devices ~| Start 2 devices found E2|
Cbject name | Partner port | Cable data Object name | Partrer port Cable data
B Hit & hm
Port 1 (%1 P13 SIMATIC S00(1) % PHAO(CPL 315 100m (0,60 is) Part 1 pr-in 4 Port 2 5m (0.01 ps)
Port 2 (31 PZ) Port 2
15-2 PNIDP E-pi
Port 1 (X2P1R) Port 1 777 \Port 1 -(-
Port 2 (%2 P2 R) Hi 4 Part 1 (1 P A00m (060 i) Port 2 m 4 Port 1 5m (0.0 i)
i
==
Device N
i
L &
& | 5 Expart j Opions. J
£
Cancel Help =

Press F1 ko gat Help,

Figure 54 - Topology Editor: Offline/Online comparison
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The Graphic view tabbed page displays the PROFINET devices in the project and
their interconnections.

In the Miniature View in the top right section, you can use the slider to select
the section of the PROFINET 10 system and its enlargement factor. To change
the section of the PROFINET 10 system, use the mouse to drag the frame across
the desired area that you wish to see in detail.

_4.HW Config - [SIMATIC 300(1) (Configuration) -

[ e

- Lika]

- Topology Editor ONLINE |

D8
Table view Graphic view |Bminafunlmecumparisun| =iE
njng
List of nodes that sannot be assigned
T Objact name. | 1P address | MAC addiess | Modle type | =]

Line Diagnostics

Cable status:

| Cable property:
S3l— Name [ Link powst
@ CPU 3152 PN/DF'Farta 2 [RO52/42 P2R) —
m—" @ HMuinterface\Part 1 [®1P1]
Device N
{orline detection completed.
Offine Update Madule Information... Dptions. Pint. Update | Close
I—
3
oK Cancel Help 4
1l
Press F1 toget Help, [ [ chg

Figure 55 - Topology Editor: Graphic view

Save the settings and close the Topology Editor dialog page by pressing the OK
button.

MAN EM58_HS58 HM58 PTE 1.4 121 Real time class communication



li(a EMx58 - Hx58x Profinet

11.8 Message monitoring

Below is an example of traffic between the 10 controller and the 10 device in IRT
mode.

Fle Edt Yew Go Capture Anslyze Statistics Telephony Tools Intemals Help

BEHAAE EEXRE Ae*»aTL BB QA0 EB8 % B

Fiter: | v | Expression...

o, Time. Source Destination Protocel Info ~
1977 ¢ 90921300 LIRS I_WIUUIUL  STemens_teiTarsl PHLU KiL3, LUIUXUIGY, LENT 4, LYCIE&I14pea (VA110, PRIMary, Uk, kun)
19773 9.694220000 Siemens_16:fd:31 LikaSr1_00:00:01 PNIO RTC3, ID:0x0101, Len: 40, Cycle:14624 (Valid,Primary,0k,Run)
19774 9.695217000 LikaSr1_00:00:01  Siemens_16:fd:31 PHIO RTC3, ID:0x0100, Len: 40, Cycle:ld656 (Valid,Primary,Ok,Run)
19775 9695223000 Siemens_16:fd:31  LikasSr1_00:00:01 PNIO RTC3, ID:0x0101, Len: 40, Cycle:14656 (Valid,Primary,Ok,Run)
18776 9.696223000 LikaSr]_00:00:01  Siemens_16:fd:31 PNIO RTC3, ID:0x0100, Len: 40, Cycle:14588 (Valid,Primary,Ok,Run)
19777 9.696229000 Siemens_16:fd:31  LikaSr1_00:00:01 PNIO ID:0x0101, Len: 40, Cycle:1d688 (valid,Primary,0k,Run)
19778 9, 697224000 Siemens_16:fd:31 LikaSr1_00:00:01 PNIO I0:0%0101, Len: 40, Cycle:14720 (Valid,Primary,0k,Run)
19779 9.697231000 Likasr]_00:00:01 Siemens_16:fd:31 PNIO ID:0x0100, Len: 40, Cycle:14720 (valid,Primary,Ok,Run)
19780 9. 698222000 Siemens_16:fd:31  LikaSr1_00:00:01 PNIO ID:0x0101, Len: (valid, Primary, 0k, Run)
19782 99225000 emens_15:fd:31 L1kaSr1_00:00:01 Cycle:14784

15783 9.699231000 LikaSr1_00:00:01  Siemens_16:fd:31 PHIO RTC3, ID:0%0100, Len: Cycle:14784 (Valid,Primary,0k,Run)
19784 9, 700224000 Siemens_16:fd:31  Likasr1_00:00:01 PHIO RTC3, ID:0x0101, Len: Cycle:14816 (valid,Primary,0k,Run)
19785 9.700230000 LikaSr1_00:00:01 Siemens_16:fd:31 PNIO RTC3, ID:0x0100, Len: 40, Cycle:14816 (valid,Primary,Ok,Run)
19786 9. 701226000 Siemens_16:fd:31  LikaSr]_00:00:01 PHIO RTC3, ID:0x0101, Len: 40, Cycle:14848 (Valid,Primary,Ok,Run)
19787 9. 701232000 Likasr]_00:00:01  Siemens_16:fd:31 PNIO RTC3, ID:0x0100, Len: 40, Cycle:14848 (Valid,Primary,Ok,Run)
19788 9.702224000 Siemens_16:fd:31 Likasr1_00:00:01 PNIO RTC3, ID:0x0101, Len: 40, Cycle:14880 (Valid,Primary,Ok,Run)
18789 9.702230000 Likasr]_00:00:01  Siemens_16:fd:31 PNIO RTC3, ID:0x0100, Len: 40, Cycle:14880 (valid,Primary,Ok,Run)
19790 9.703223000 Siemens_16:Fd:31  LikaSr1_00:00:01 PNIO RTC3, ID:0x0101, Len: 40, Cycle:ld912 (Valid,Primary,Ok,Run)
19791 9,703230000 Likasr]_00:00:01 Siemens_16:fd:31 PNIO RTC3, I0:0x0100, Len: 40, Cycle:14912 (Valid,Primary,0k,Run)
18792 9. 704184000 Siemens_16:fd:31  LikaSr]_00:00:01 PHIO RTC3, ID:0x0101, Len: 40, Cycle:14844 (Valid,Primary,Ok,Run)
19793 9704181000 LikaSr]_00:00:01  Siemens_16:fd:31 PHIO RTC3, ID:0x0100, Len: 40, Cycle:14844 {Valid,Primary,Ok,Run} - |

[ Frame 18781: 60 bytes on wire (480 bits), 60 bytes captured (480 bits) on interface O
® Ethernet II, Src: LikaSr1_00:00:01 (10:b9:fe:00:00:01), Dst: Siemens_16:fd:31 (00:1b:1b:16:Fd:31)
¥ PROFINET Isochronous-Real=Time, RTC3, ID:0x0100, Len: 40, Cycle:14752 (Valid,Primary,0k,Run)
® DataStatus: Ox35 (Frame: Valid and Primary, Provider: Ok and Run)
® PROFINET 10 Cyclic Service Data Unit: 40 bytes

User Data (including GAP and RTCPadding): 39 bytes
+ Undecoded Data: 40 bytes

0000 00 1b 1b 16 fd 31 10 b5 fe 00 00 01 88 92 01 00
0010 80 80 80 &0 80 00 OO0 80 00 1a db d9 00 00 00 OF
0020 02 00 00 00 00 80 80 00 OO0 00 00 00 00 Q0 00 00
0030 00 00 00 00 00 00 00 00 39 a0 35 00 .

Figure 56 - Message monitoring
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12 Encoder replacement using LLDP

LLDP (Link Layer Discovery Protocol) is a Layer 2 protocol that is used to detect
the closest neighbors in the network. It enables a device to send information
about itself and to save information received from neighboring devices, i.e. it
provides the option of communicating data between neighboring devices (e.g.
device name, port, MAC address). This information allows a network
management system to determine the network topology. The protocol is
formally referred to by the IEEE as Station and Media Access Control
Connectivity Discovery specified in standards document |EEE 802.1AB.

Among the main uses, LLDP allows to replace a device of the Profinet network.
The partner ports before and behind the replaced device save the relevant
information so that no additional configuration is necessary. The flag Support
device replacement without exchangeable medium must be activated in the
Controller.

To activate [ deactivate the function double click the PN-IO slot X2 to open the
PN-10 properties dialog box. The Properties — PN-10 property sheet will appear.
Enter the General tabbed page to find the Support device replacement
without exchangeable medium check box. Please note that the Support
device replacement without exchangeable medium function is activated by
default in the 10 controller.

- | ]
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i izl
Ethernst(1). PROFINET0-6ystem (100) Find: o
o : ) handard B
Properties - PN-I0 (RO/SZ.2) 3
. 1BUS DP
Media Redundancy | Time-of-Diay Synchionization | Optiors | Bsuspa
General } Addresses | PROFNET |  IDevice |  Synchionzaton | FINET 10
TIC 300
Short descripti PNAD TIC 400
B PR TIC PC Based Control 300/400
sopzn [ P2 ) TIC PC Station
2 L
4 [§ Dris«DC2ay
5 [{ ooTsDcza/a W Suppatt device replacement without exchangsable medium
Inteiface
Type: Ethemet
Device number: 0
Addess 192.166.20160
< Hetworked Yes Frapeities..
:‘ﬂ o UR Comment:
Slot| [{ Module Drder nur
1
2 ]ﬁ CPU 315-2 PN/DP BES7 31
v [ mmor
AL WG
S i oK Cancel Help
2l Aw s T
DIEDC24Y [EE 57 321-1BHOZ-08A0 EE ‘
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Figure 57 - Link Layer Discovery Protocol (LLDP)
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NOTE

When you replace a device, make sure that the PROFINET cable is then inserted
into the correct port as it is configured in STEP 7. Otherwise, the system will not
run.
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13 Read
communication

&t write

iIn  acyclic

BlockHeader;
ParameterResponse

transfer

response to )
PatalFecord Parameter

Manager

Request Reference

Response ID

DO-ID

No of Parameters

Blm-:kHeader;
ParameterRequest

Drive / DO

PROFIdrive
Base Mode Parameter
response

Parameter
Data Base

PROFIdrive
Base Mode Parameter
request

1) Error because the parameter manager is busy but not finished with the processing yet, or the parameter

manager is idle

2) Processing of only one parameter requests per connection. Multiple connections cause multiple state machines
for the processing each for every connection

3) Also error 0xBO may be used if there is no PAP available and error OxB7 if there is an error in the request

header

Figure 58 - Base mode parameter request and response
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13.1 Example: reading and writing a parameter (Preset Value)

13.1.1 System Function Block 52 (SFB52)

SIMATIC 300(1)\CPU 315-2 PN/DP\.. . \SFB52]

43 File Edt Insert PLC Debug view Options Window Help
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Status bits. ‘8 RECORD
Tirmers 18 STAT
(28 word logic
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Press FL to get Help.

Figure 59 - SFB52

D loffline

13.1.2 System Function Block 53 (SFB53)

/STLIFBD - [SFB53 -

- "WRRES

£ Fle Edt Insert PLC Debug View Options ‘Window Help
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D& 8 & dn | o 25 iml=]
BE Contents Of: 'Environnent\Interfaca’
= &P Invertace [ame
+ (g FB blocks = I @[
i (& FC blecks @ REn - our
=gl SF8 blocks @ m @ i_out
-} SFBS2 RDREC '@ INDEX @ STAT
El i = 1E0
= [ 5°C blacks = 4 out
O} SFC126 SYNC_F| ‘B DONE
O3 SFC127 SYNC_F| -8 BUSY
Ml Multiple instances B ERROR
= M Libraries @ sTaTUS
= % _our
-8 RECODD
@ sTAT
SFBS? : Title:
& ¥, B
cunent:
ImRREC/DP B
HiPogan.. [Becalsr |,
x|
2]
I I 2lnfo A 3 Crossreferences & Address info 5 Modiy E Diagrostics 7: Comparisan

Press F1 to get Help.

Figure 60 - SFB53

2 offiine

Abs <52

Rd
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13.1.3 Data Block 1 (DB1)

43 Fle Edt Insert PLC Debug View Options Window Help B3
DEed & g o 256
EE hddress Name Type Initial value |[Comment
0. sTRUCT
- W Liraries +0.0| [Request_reference e Eslss0 Request header:unigue identificacion of the request/response.
+1.0| [Faquesc_10 B Erlesz Request header:Dx0l-request parameter,Ox0Z-changs parameter
+2.0| [axis_to_po_1D e Bslss0 Request header:D0 addressing for multi-axis or modular device
+3.0| [No_of_paramsters BYTE B#l6§1 Request header:nuuber of parameterer |(range Ox0l. . 0xZ7)
+3.0| [sccribute paramecer 0l [BYTE Bsleslo Parameter address:type of object (0xl0=value)
+5.0| [Mo_of_elemencs 0l BYTE B§1540 Parameter address:num. of elements|0=special function)
16.0| |[paraueter_swuber_o1___[vomD wsissana Parsmeter address
+8.0( |subindex [WORD TF1EH0 Parameter address:subindex
+10.0| [Fornas e Bslcsaa Parameter value:data type [Ox43=doublw word)
+11.0 [Mo_of valus BYTE Bg15§1 Parameter value:number of following values
12.0| [value bt 1332 Paramster valus
o BD_sTRUCT
< >
[ATF TP 1 Emar ZInfo 3 Crossieferences 4 Address info. 5: Moy 6: Diagnostics 7. Comparison
Press F1 to get Help. @ offline Abs <52 Insert

Figure 61 - DB1

13.1.4 Data Block 2 (DB2)

AD/STL/FBD - [DB2 ika\SIMATIC 300(1)\CPU 31

£ Fle Edt Insert PLC Debug View Options ‘indow Help - 8%

DErE &0 =6 BRI isl=1E

EEN ey Type Initial value |Comment
0. STRUCT
T Lbraries #0.0| |Request_reference mirror [BTTE BEle#0 Response header:mirroring of the request_reference
+1.0| |Response_1D BrTE Bsl630 Respomse header:Ox0l=request parameter
+2.0| |Axis Mo DO_ID wirrored |ETTE Eiled0 Response header:axis wirrcred
+3.0| |Ho_of paraneters BrTE Bles0 Response header:mmber of parameters
+4.0| |Formar BvTE BrLo30 Paraueter valus:data type
+5.0| [No_of value BTTE EfL6#0 Parameter value:mumber of following values
+6.0] |value b busLesn Parameter value:parameter value
=10.0 END_STRUCT

[ I Zlnfo A 3 Crossreferences 4 Address infe 5. Modiy 6: Diagnastics 7: Comparison [

Press F to get Help. 2 [offine Bbs <52 [nsert |

Figure 62 - DB2
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13.1.5 Data Block 3 (DB3)

Datablock Edit PLC Debug Yiew ‘Window Help

F-H& o L BE|l ] gk & K2
B3 -- Lika\SIMATIC 300(1)\CPU 315-2 PN/DP

| Address | Declaration | Hame Inital value | Actual value Comment
1 in |REG BOOL FALSE FALSE
z 20in- D DWORD | CVVIGHD | Dl 6A0
3 B0 |in_ INDEX INT 0 [
& B0 | MLEN INT o [
= 10.0 ot WALD BOOL FALSE FALSE
6 101 ot |BUSY. BCOL FALSE FALSE
7 0.2 ot ERROR BOL FALSE FALSE
& 120 ot STATUS  |DWORD | CWVFIGHD | DWETEAD
9 160 |out LEN INT 0 [
10 8.0 [In_out RECORD | ANY F#P 00 V.. |P#P 00%OD 0

Messages 1
The default visw was loaded becauss the relevant system attribute is nok sst or does nat exist,

Press F1 for help. 2 offine [ MU | [

Figure 63 - DB3

13.1.6 Data Block 4 (DB4)

Datablock Edit PLC Debug Wiew Window Help
FEEE T T g
ika\SIMATIC 300(1)\CPU 315-2 PN/DP

| Address | Declaration | Name Intial value | Actual value Commert
REQ FALSE FALSE
20 D DWEIBED | DInE1ERD
80 =3 0 [
B0 |n LEN [ [
0.0 DONE FALSE
0.1 BUSY. FALSE
102 ERROR: Z FALSE
120 |STaTUS CAIGHD
|RECORD PP 0.00ID 0

Wessages |
The defaul view was laaded because the refevant system atbribute s nof set or does not mxist,

x

Press F1 for help. 2 |offline | UM | [

Figure 64 - DB4
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13.1.7 Organization Block 1 (OB1)

3 File Edt Insert PLC Debug View Options Window Help - 8%
DEiEH S %R Cidi o 25 é nm| & LY4
BE Combents 0f: 'Enviromment\Inberface'
S @@ Teerraes =S T
B Mew nete| i+ 43 TEMP Ha [TEHP 1
% (g FB blacks &l |
) (g FCblocks
) ([gn SFBblack
) (@ SFC block —
Al muple i 0Bl : “Main Program (Cyelic)”
= Ubraries

[wetwork L call FCL for asynchronous request of reading/vwriting parameter |

call Fcl |

CALL “Check asyne. request’ FCL

v
e T P 5

=
|

[T 1 Ener 2nfo A 3 Crossreferences & Address info 5 Modity 6: Diagnastics 7: Comparisan

Prass FL to get Help. 2 ffine bs <5.2 Tnsert

Figure 65 - OB1

13.1.8 Function 1 (FC1)

L AD/STL/FBD. - [FC1

3 File Edt Insert PLC Debug View Options Window Help - 8 x
D@ d & O | o B 6 imivie Li4
FOL : Funer 1led by 0BL
T unction called by &
% g3 FB blocks Conmant:
) FCblacks
EE @ 5 plock IPAMAARY - delect recora index
% g3 SFC block
4l Multiple ir| Conment :
& 8 Ubraries
Network 2 : Urite request
[use s¥ES3 "wRREC" (write recerd) for write a data record ‘
T "Beques AU record indsx? He.4
T *Write in progress" Me1
W 'Bead in prograss’ Me.3
TN *Read request" ma_z
g "Write reguest" nz.0
L TE1EFEOZE
T *INDEX 0xEOZE" 1o
CALL “NRREC , "InstanceDB_SFBS3" -~ Wits a Process Dara Becord
reuess”
Address of PAPY -- Diagnostic address of Paremeter Access Point in Slot 1 Sub
0:B02E"
completed" ni4.0
in progress" Ms.1
in write record’ mi.z
< | > RECORD: =P#DEL.DEX0.0 EYTE 1€
i U Urive in progress” .1
R "Urite reguest: ne.0
v
Erioga. [E 3 3

Press 1 to get Help. @ laffiine Abs<52 Mwlln3 Insert

Figure 66 - FC1
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JFBD - [FC1 -- "Check async. request A\SIMATIC 300(1)\CPU 31
43 Fle Edt Insert PLC Debug Wiew Options window Help - 8 x
s d & B Vol g B 6 x?
B Hew nete C_
=
+1 i FB blocks
+ & FCblocks
+ 8 578 biock Network 2: Read request
+1-f3 5FC block [i== S¥B52 IDREC' (read record) for read a data recerd
Al Mutiple ir|
#f Libraries §
u "Reques B/W record index" M8 4
o "Write in progress" ME.1
UN "Read in progress’ us.3
N "Write requese® ue_0
s "Read requese" us.2
L Wel6§BOZE
T "INDEX 0xBOZE" w100
CALL "FDREC" , "InstanceDB SFEEZ" E§FBEZ / DEZ == Read a Process Data Decord
REQ i He.z
™ mm10e -- Diagnostic address of Paraméter Accéss Poine in Slot 1 Sub
HDEX 100
HLER
VALID
BUST us.3
ERROT
STATS
LEN
RECORD
u "Read in progress’ u8.4
n "Read requesc" Hs 2
< |
it
- v
MFogs. [E |2 3

Press F1 ko get Help. @ [offine Abs<52 Mwlln3 Tnsert

Figure 67 - FC1

13.1.9 Function 2 (FC2)

D/STL/FBD - [FC2

43 Fle Edi Insert PLC Debug Wew Options Mindow Help _ 8 x
DEeH & & 2@ o - |tdn|a %! OE e L4
I ~
Eftownetel| | go7 . gelace Record Indax E
{2 FB blocks
+I fg8 FC blocks Connent -
{3 SFB block|
(g8 SFC block bectuork: 1EITON
Jil Mutiple ir|
1 Libraries lSstct the record index for read/urite operation ‘
v "Req PESO0O: Preset Value" H10z.0
=B 7L
=Ph  PEND
//PES000: PRESET
oL Lyssoon
T "Remuest_DB".parameter_mmber 01  DEL.DEVS -- Paremeter address
b ugLE343
T "Request_DE". Farmat DB1.DEBLO -~ Paraustst valus:data typs (Ox4d=doubly word)
P w1630
T "Request_DB". subindex DEL.DEVE -~ Paramecer address:subindex
L "Response_DE".Value DB2.DEDE -~ Paraustst valusrparamster value
T "PE5000: Prases Value" 10150
sPh PEND
PEND: NOP 0
< |
£
v
Miroos . [E |, 3

Press F1 to get Help. 2 |offine Bbs <52 MNwl Ln2l Insert (Chg

Figure 68 - FC2
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13.1.10 Acyclic request of Preset

See P65000 - Preset value on page 83.

P AT 03577
- 8%

ﬁTab\e Edit Insert PLC Variable View Options Window Help
#| nielal & lelelo|] x| [7 2] W]
Sfer w| 84| 1w

A sooress [ symboi [ symoot comment Display format | Status valus Moclity vaiie
1| fencoder(2038=0:7F5 )
2| MD 108 “Disg. Address of PAR" Ciagnostic adsess of Parameter Access Paint in Siot .. DEC Lyz03a L#203
[3 | #Requesttypet -read parameter 2-wrts parameter
[ | DBIDEB 1 "Request DE'Request D Reguest header Ox01=request parameter 0x02echang . Hex  eweeor 0w
5|
5| M 1020 “RenPeSDNOPreset vaie" B00L e
6| svelue e
|3 | DB1DED 12 "Reuest_DE"Vale Parameter vaiue HEX Dl ERIDDO0000 | DV 6200000000
e e X . ¢SmO
[T1] MD 150 *PESOOCFreset Value' HEX O 400000000
Iz
3]
LikalSIMATIC 300(1). ..\57-Programm(1} <0 R Abs <5.2

Figure 69 - Acyclic request of Preset value

NOTE
Please always ascertain that MD 108 Diag. Address of PAP is the same as the
diagnostic address of Parameter Access Point in Slot 1.1.

&5 Tobe Edk st PLC Vaiebe Viow Options Windon Felp
| Diw(a| 8] 4|le|o|| ] 2] M|
Ser | &4 |

[ HW Config - [SIMATIC 300(1) (Configuration) -- Lika] Address | ‘ . L ity vale. |
) Station Ede Insert PLC View Optons Mindow Help 0:7F6)

:
R S ———— - —
R IE T IS e
Ethemet(1} PROFINET0-System (100 &
o] 020 Reapesonsrese Vaket
:
R e - T —
@ e i —
o
=

”*3

Iy i IR
5 i I ES -
&l
=] 0
Slot Module Order number | address | 0 address | Diagnostic address: Commer
T Z
7 [ e E7
ol o7 7
%) i
LT Mt 70 i Madide
G Bzl )
e =
—————
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13.2 Monitoring a variable

Below is an example of variable monitor in case of Telegram 83 and IRT
communication.

NOTE
Controller Sign-Of-Life is active.

@vﬂ [Telegram 0x53 - aLika\SIMATIC 300{1)\CPU 315-2 PN/DP\ST-Programm(1) ONLINE]
ZA Table Edit Insert PLC Wariable View Options Window Help - &

| Dlla) & s[le|o| | x| s 2]
fer o ssfer] |

A Address [ Symbol [ Syimbol comment Display formet| Stetus value Moty walue
1 STANDARD TELEGRAM 83
T OUTPUT DATA (CONTROLLER == DEVICE)
? AN 0 “"STW2_ENC" Encoder contral ward Bind 2#0000_0100_0000_gooo 2#0000_0000_0000_0000
T A 02 "STW2_ENC.10" Cortrol by PLC BOOL mlma true
? AN 2 MGE_STW! Sensor 1 control word HEX R1E#2000
P & 23701stwar’ T Home position mode (G=aksoluite 1=relative) BoOL
6] & 24 "o1smwiz Set this bit for preset position (if enabled) BOOL
] & 25 'eistwaz Transmil absolule velie cyclically BOOL Crue
[1a] & 25 "o1_sTeia Activats parking sensor BOOL
1] = Scknowledging & sensor error BOOL
[1z] DATA (DEWICE == CONTROLLER) == e
ﬁ Encoder status word B 2#0000_0000_0000_0000
[14] Sensor status ward HEH YAR16#2000 )
s e Error ack detecteed BOOL W fakse
Me| e preset exeeited Bocl [false
[7] E Enc. is transmitting position value ciclically BOOL Tt
&l e Parking sensor active BOOL 1 false
18| E 27 "o1_zswas Senscr errar BOOL W tatse
[20]
r] 4 eiaisTr T Ene. postion valie HEx T DiAERODADADSY
5 ED 8 "G1_XIsT2" Enc. position valueierror telegram HEX D1 BRODADADES
23] 1z weT e welacity 32bt DEC L#o
[24]
LkalSIMATIC 300(13)...157-Programm(1} <> il abs < 5.2

Figure 70 - Monitoring a variable
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14 Encoder state machine

PARKING
(see on page 136)

NORMAL OPERATION
(see on page 134)

ALARM
(see on page 137)

Figure 71 - Encoder state machine

«—y |  PRESET

(see on page 135)
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14.1 Normal operation diagram

Profile 3.1
(Compatibility mode enabled = 0)
ZSW2_ENC.09 (Control
requested) = 0

Profile 4.1
(Compatibility mode disabled = 1)
ZSW2_ENC.09 (Control
requested) = STW2_ENC.10
(Control by PLC)

STW2_ENC.10=17?

STW2_ENC.10=07?

L

l

DATA IN THE CONTROL WORD
IS VALID

DATA IN THE CONTROL WORD
IS NOT VALID

G1_STW.13 (Request absolute
value cyclically) = 1 ?

G1_7SW.13 (Transmit absolute
value cyclically) = 1
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14.2 Preset diagram

Controller

Device

G1_STW.12=1
(Set Request set/shift of home position)

» Execute preset

G1_ZSW.12=1
(Set Set/shift of home position executed)

< Preset executed

G1_STW.12=0
(Clear Request set/shift of home position)

[
»

G1_ZSW.12=0
(Clear Set/shift of home position executed)

>
%
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14.3 Parking sensor diagram

Controller

G1_STW.14=1
(Set Activate parking sensor)

G1_ZSW.14=1
(Set Parking sensor active)

A

G1_ZSW.12=0
(Clear Set/shift of home position executed)

P
«

G1_7ZSW.13=0
(Clear Transmit absolute value cyclically)

<
«

Clear all errors
do not generate new errors

A

EXECUTE MAINTENANCE

G1_STW.14=0
(Clear Activate parking sensor)

[
>

G1_ZSW.14=1
(Clear Parking sensor active)

A

G1_STW.12

» Execute parking

(Restore Request set/shift of home position)

G1_STW.13
(Restore Request absolute value cyclically)

Device

G1_XIST1=0
G1_XIST2=0

4—

Refresh

G1_XIST1
G1_XIST2
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14.4 Error diagram

14.4.1 Acknowledgment of acknowledgeable sensor error

Controller Device

G1_XIST2 = ERROR CODE

A

FAULT
G1_ZSW.15=1 '
. (Sensor error)
G1_STW.15=1
(Acknowledging a sensor error)
G1_ZSW.11=1
(Requirements of error acknowledge
detected: acknowledgment in process)
G1_STW.15=0
(Acknowledging a sensor error)
ERROR SOLVED
. G1_XIST2 = POSITION VALUE
G1_ZSW.15=0 G

(Sensor error)

A

G1_ZSW.11=0
(Requirements of error acknowledge
detected: acknowledgment in process)

A
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14.4.2 Acknowledgment of not acknowledgeable sensor error

Controller Device

G1_XIST2 = ERROR CODE

A

FAULT

G1_ZSW.15=1
(Sensor error)

A

G1_STW.15=1
(Acknowledging a sensor error)

v

G1_ZSW.11=1
(Requirements of error acknowledge
__ detected: acknowledgment in process)

«

G1_STW.15=0
(Acknowledging a sensor error)

.
>

ERROR NOT SOLVED

G1_ZSW.11=0
(Requirements of error acknowledge
detected: acknowledgment in process)

«
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15 Integrated web server

Profinet encoders from Lika Electronic integrate a web server. This web-based
user interface is designed to deliver helpful information on the device that can
be accessed through the Internet. In particular it makes monitoring and
advanced maintenance of the encoder from every PC running a web browser
possible. Since its only requirement is a HTTP connection between the web
browser and the web server running on the device, it is perfectly fitted also for
remote access scenarios.

Before opening the Profinet encoder web server please ascertain that the
following requirements are fully satisfied:
* the encoder is connected to the network;
e the encoder has valid device name and IP address;
e the PCis connected to the network;
* a web browser (Internet Explorer, Mozilla Firefox, Google Chrome, Opera,
...) is installed in the PC or in the device used for connection.

NOTE
This web server has been tested and verified using the following web browsers:
* Internet Explorer IE7 version 7.0.5730.13
* Mozilla Firefox version 28.0
* Google Chrome version 33.0.1847.116 m
*  Opera version 20.0.1387.91

NOTE
Please note that the snapshot look may vary depending on the used web
browser. The following snapshots have been taken from Internet Explorer.
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To open the Profinet encoder web server proceed as follows:
1. type the IP address of the encoder you want to connect to (in the
example: 192.168.20.195) in the address bar of your web browser and
confirm by pressing ENTER;

Figure 72 - Opening the web server

2. assoon as the connection is established, the web server Home page will
appear on the screen;

RIEIED sl

- B @ - [ Pagne - Ghstrumenti v

encoderimomaton | jka Electronic's Profinet encoders
Encoder position Web server

Change the preset value

Technical documentation

Password protected menus

Firmware upgrade

e @ ntemet R

Figure 73 - Web server Home page
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In the Home page some commands are available in the menu bar.

Press the website command to enter Lika's web site (www.lika.biz).

Press the certificates command to enter the Product certifications page on
Lika's web site (http://www.lika.it/eng/certificazioni.php).

Furthermore some commands are available in the left navigation bar. The menu
bar is divided into two sections: the commands in the above section allow to
enter freely accessible pages; while the commands in the below section (under
the label Password protected menus) allow to enter password protected
pages.

These commands allow to enter specific pages where information and
diagnostics on the connected encoder can be achieved.

They are shown in the following snapshots.

7~ http:11192.168.20.195/Encos Windows Internet Explorer

0x1069£.0.0.1
133400002

.attention ...this page is not updated automatically

3 @ interret T

Figure 74 - Encoder Information page

Parameters listed in the Encoder Information page are sent by the controller
to the encoder during initialization (for further information refer to the section
"9.4 Index OxBFOO : user parameter data” on page 85).

For further information on the encoder specific profile parameters refer to the
sections "9.2 Index 0xBO2E : supported PROFIdrive specific parameters” on page
80 and "9.3 Index OxBO2E : supported encoder specific parameters” on page 83.
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Fie Modfica Visualzza Preferti

Encoder position

0X28031B6A

& @ internet HR100% -

Figure 75 - Encoder position page

In the Encoder position page the current encoder position is shown.

72 FwUpgrade - Windows Internet Explorer

Change the preset value
Insert the preset value in hexadecimal form without 0x prefix,then press ENTER

Example... write 123 for the value 0x123=291 decimal

Please note :this page allows you just to enter and save the preset value, not to execute the preset.
If you need to execute the preset you must operate via the controller.

Figure 76 - Change the preset value page

For detailed information on setting the preset value please refer to the section
"15.2 Setting the preset value" on page 151.
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The technical documentation command allows to enter the web page
(http://www.lika.it/eng/prodotti.php?id_cat=267¢tid_fam=270¢&id_sfam=492) in
the corporate web site where specific technical information and documentation
concerning the Profinet encoder can be found.

Firmware upgrade

Figure 77 - Firmware upgrade page

This is a password protected page. For detailed information on the firmware
upgrade please refer to the section "15.1 Firmware upgrade” on page 144.
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15.1 Firmware upgrade

WARNING

Firmware upgrading process has to be accomplished by skilled and competent
personnel. It is mandatory to perform the upgrade according to the instructions
provided in this section.

Before installation always ascertain that the firmware program is compatible
with the hardware and software of the device. Furthermore never turn off
power during flash upgrade. In case of flash upgrade error, the program is lost
irreversibly (there is not a bootloader) and the device must be sent back to Lika
Electronic for restoring.

This operation allows to upgrade the unit firmware by downloading upgrading
data to the flash memory.

Firmware is a software program which controls the functions and operation of a
device; the firmware program, sometimes referred to as “user program®, is
stored in the flash memory integrated inside the unit. These encoders are
designed so that the firmware can be easily updated by the user himself. This
allows Lika Electronic to make new improved firmware programs available
during the lifetime of the product.

Typical reasons for the release of new firmware programs are the necessity to
make corrections, improve and even add new functionalities to the device.

The firmware upgrading program consists of a single file having .BIN extension.
It is released by Lika Electronic Technical Assistance & After Sale Service.

If the latest firmware version is already installed in the unit, you do not need to
proceed with any new firmware installation. Current firmware version can be
verified in the Encoder Specific Profile Parameters page after connection to the
web server.

NOTE
If you are not confident that you can perform the update successfully please
contact Lika Electronic Technical Assistance & After Sale Service.

Before proceeding with the firmware upgrade please ascertain that the
following requirements are fully satisfied:

* the encoder is connected to the network;

e the encoder has valid device name and IP address;

e the PCis connected both to the network and the 10 controller;
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* a web browser (Internet Explorer, Mozilla Firefox, Google Chrome, Opera,
...) is installed in the PC or device used for connection;
* you have the SW_PN.EXE executable file;

* you have the .BIN file for firmware upgrade.

To upgrade the firmware program please proceed as follows:
1. open the Profinet encoder web server by typing the IP address of the
encoder you want to connect to (in the example: 192.168.20.195) in the
address bar of your web browser and confirm by pressing ENTER;

nnnnnnnnnnnn

Figure 78 - Opening the web server
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2. in the Home page press the Firmware upgrade command to enter the
Firmware upgrade page;

Encoderintomation | jka Electronic's Profinet encoders

Encoder position web server

Change the preset value
Technical documentation

Password protected menus.

Firmware upgrade

Fire @ Inveret Hon -

Figure 79 - Web server Home page

3. before entering the page you are requested to confirm the operation;
press OK to continue;

[/ HomePage - Windows Internet Explorer

O - Brzimwns ¥l[6)x o ol
)

e

Ve dr | @romepsge = B v B) @ - (o Pagns ~ G Stumenti + 7

[
L
ll ( a website  certificates

Encoderimomation | jka Electronic's Profinet encoders
web server

Encoder position
Change the preset value
Technical documentation

Password protected menus

Firmware upgrade

Foe 3 @ ttermet o -

Figure 80 - Confirming the access to the Firmware upgrade page
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4. in the Password text box type the password lika and then press the
Submit button;

Firmware upgrade

Figure 81 - Firmware upgrade page

5. a message will appear on the screen while the background color of the
page will be changed to red; now the web server is stopped and the
encoder is ready to accept the firmware program;

Figure 82 - Web server stopped
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6. as soon as you press the OK button the following message will appear
on the page: now you must launch the SW_PN.EXE executable file to
continue with the procedure;

(= FwUpgrade 1 - Windows In

Figure 83 - Web server stopped

7. launch the SW_PN.EXE executable file provided with the technical
documentation;

8. in the page that appears press the SELECT FILE button; once you press
the button the Open dialogue box appears on the screen: open the
folder where the firmware upgrading .BIN file released by Lika Electronic
is located, select the file and confirm;

EBK

Select file.

Figure 84 - Firmware upgrade executable file
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9. in the Remote host text box type the IP address of the encoder you
need to update; leave the Remote port box unchanged;
10. to start the upgrade press the Upgrade FW button;

Selectfie | selected file : CifTEMPecos.bin

il S22 (DYEE) 1vvevnis 2695332 (67% oF tokal memory avalable - optimization none) Date and Time .......... 16/12/201311.16.36

Upgrade F? Renote Host  [192.166.20.205 RemotePort (399

Figure 85 - Starting the firmware upgrade operation

WARNING

Before installation always ascertain that the firmware program is compatible
with the hardware and software of the device.

Never turn off power during flash upgrade.

In case of flash upgrade error, the program is lost irreversibly (there is not a
bootloader) and the device must be sent back to Lika Electronic for restoring.
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11. download progress bars and additional information are shown in the
page during operation;

Lika Electronic E\ @ \X\

¥ FW Upgrade

Selected fle : Ci[TEMPfecos. bin

Fie size (byte) ........... 2695332 (67% of kokal memory avaiable - optimization none) Date and Tme ...v.vvvens 16/12/2015 11.16.36

on [TTTTTTTLTTTTTT T T T T T T TT ] v sorcnos i . cone
oo [TTTTTTLTTTTTTTEE LTI T e oot e
o LTI T T T T T T T T T T T oo promanmion s e

Remote Host = 192,168.20.205 Remote Port= 999 Hostrame=  LIKA212-C Hostaddress = 10.10.10.63

ok, estabished..now receive mage to lach via kcp send data header
vead image file header. send program
file size received = 2605332 ... ok, 1 DO MOT SWITCH POWER OFF 111
Hloc memry. . done
statt recaiving image file
end receiving image fle

im = 0xefdB05cf ....0K

erase Flash program...
check iF flash is really erased...done FLASH PROGRAMMED SUCCESSFULLY .. .NOW REBOOT THE ENCODER

flesh program.
very flash program...done

Figure 86 - Firmware upgrade operation process

12. during download operation S1 Status 1 LED starts blinking green at 1 Hz
while S2 Status 2 LED is OFF (see on page 31);

13.as soon as the operation is carried out successfully, the FLASH
PROGRAMMED SUCCESSFULLY message appears on the screen;

14. turn encoder power off and then on to complete the operation.

NOTE

While downloading the firmware upgrading program, unexpected conditions
may arise which could lead to a failure of the installation process. When such a
matter occurs, download process cannot be carried out successfully and thus
the operation is aborted; S2 Status 2 LED starts blinking red at 1 Hz while S1
Status 1 LED is OFF (see on page 31). In case of flash upgrade error, the program
is lost irreversibly (there is not a bootloader) and the device must be sent back to
Lika Electronic for restoring.
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15.2 Setting the preset value

NOTE

This page is designed to help you setting a Preset value easily. Please note it
allows you just to enter and save the value, not to execute the preset. If you
need to execute the preset you must set the bit 12 (Request set/shift of home
position) of the G1_STW control word (see on page 74). Refer also to the index
P65000 - Preset value on page 83; to G1_XIST1 preset control on page 86;
and to the section "14.2 Preset diagram" on page 135. In a customary way you
should always use the asynchronous transmission to set the preset value.

Using this page the preset value is stored automatically on the non volatile
memory (you do not need to use the parameter P971 - Transfer to non
volatile memory).

To enter a preset value please proceed as follows:
1. open the Profinet encoder web server by typing the IP address of the
encoder you want to connect to (in the example: 192.168.20.195) in the
address bar of your web browser and confirm by pressing ENTER;

aaaaaaaaaaaaa

Figure 87 - Opening the web server
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2. in the Home page press the Change the preset value command to
enter the Change the preset value page;

Encoderintomation | jka Electronic's Profinet encoders

Encoder position web server

Change the preset value
Technical documentation

Password protected menus.

Firmware upgrade

@ et o -

Figure 88 - Web server Home page

3. before entering the page you are requested to confirm the operation;
press OK to continue;

/~ HomePage - Windows Internet Explorer

GO - [msimmmnsy _[21Es = Jie -
Oimat: e .
B [ B~ B [ regine - G srmersi - "

L
l'l ( a website  certificates

Encoderinomation | jka Electronic's Profinet encoders
web server

Encoder position
Change the preset value
Technical documentation

Password protected menus.

Firmware upgrade

Foe 3 @ teemet o -

Figure 89 - Confirming the access to the Preset page

MAN EM58_HS58_HM58 PTE 1.4 152 Integrated web server



li(a EMx58 - Hx58x Profinet

4. in the page that appears you have to enter the desired preset value
expressed in hexadecimal format; please enter the value without the Ox
prefix. Press ENTER to confirm. In the example, the value 0x1000 hex (=
4096 dec) is entered. The preset value is stored automatically on the non
volatile memory (you do not need to use the parameter P971 -
Transfer to non volatile memory);

2 FwlUperade - Windows Internet Exp

Change the preset value
Insert the preset value in hexadecimal form without 0x prefix,then press ENTER

Example... write 123 for the value 0x123=291 decimal

1000

Please note :this page allows you just to enter and save the preset value, not to execute the preset.
If you need to execute the preset you must operate via the controller.

3 @ termet R0 -

Figure 90 - Changing the Preset value
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5. after completing the operation the following page will appear: the
preset value has been stored properly on the non volatile memory.

72 hitp:11192.168.20.195/ChangePreset_1.asp?fname~1000 - Windows Internet Explorer

e dr | @hepjise.t60.20.155]ChangePreset_i v B) @ v [ Pegns « G Stument - 7

The preset value 0x1000 has been properly stored in permanent memory

E @ et o~

Figure 91 - Preset value stored properly

6. if you try to enter a preset value that is already stored on the memory
the following message will be returned.

(2 http:/1192.168.20.195/ChangePreset_1 ~1000 - Windows Internet Explorer;

e dr | @hpijise.i68.20.155/Changepreset_L sspriname=... v B) @ v [ Pogna - 3 strument -

The preset vaine 0x1000 entered s aready in memory

5 @ et oo -

Figure 92 - Preset value already stored
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16 Default parameters list

Parameters list

Default value

Code sequence

0

Class 4 functionality

G1_XIST1 preset control

Scaling function control

Alarm channel control

Compatibility mode

- o000 |=

Measuring units /

Hardware singleturn

Revolution resolution
. Hardware multiturn
Total measuring range .
resolution
Maximum Master Sign- 1
Of-Life failures
Velocity measuring units 0
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GSDML file Encoder HW | Encoder SW Document L.
i i ; Description
version version version release
From release N
20131024 to .. ! 10.1 1.0 1% issue
From release . —
20131024 to .. 1 1.0.1 1.1 Profinet certificates
From release Firmware upgrade, section
20131024 to .. 1 1.0.2 1.2 15 "Integrated web server
updated
From release Firmware upgrade, section
20131024 to .. 1 1.0.3 1.3 15 "Integrated web server
updated
From release Firmware upgrade, section
20131024 to .. 1 1.0.4 1.4 15 "Integrated web server
updated
Reading of the Preset value
From release 1 105 14 sent  in  asynchronous

20131024 to ...

communication mode

corrected (09_14)

G“ Us

This device is to be supplied by a Class 2 Circuit or Low-Voltage Limited Energy
or Energy Source not exceeding 30 Vdc. Refer to the product datasheet for

supply voltage rate.

Dispose separately

...« lIKQ

LIKA Electronic
Via S. Lorenzo, 25 - 36010 Carre (VI) - Italy

Tel. +39 0445 806600
Fax +39 0445 806699

Italy: eMail info@lika.it - www.lika.it
World: eMail info@lika.biz - www.lika.biz
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