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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 GREEN;
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:

XAC7718/1PT-xx (DAP 2 : singleturn encoder 18 bits)

XAC7716/16384PT-xx (DAP 3 : multiturn encoder 16 +14 bits)

XAC77 encoders with Profinet |0 interface comply with the Encoder Profile Specifications V4.1 version
3.162 based on the PROFIdrive profile. They fulfill the requirements of the Application Classes 3 and 4
and support the RT real-time transmission mode. Profinet encoders support the standard telegrams 81,
82, 83 and 84 and implement advanced functions such as full scaling, preset, code sequence, position
and velocity readout, diagnostic information. Among the key benefits: real time communication,
complete diagnostics, IT integration.

XAC77 ATEX encoders are category 2 “high level of protection” devices with airtight, explosion- and
flameproof enclosure for use in Zones 1, 2, 21 and 22 and in the temperature class T6 (T85°C). For
complete information on ATEX certification please refer to the enclosed documentation.

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
i€  example project provided free of charge. This program is designed to
— A4DIT —E D! make your own project planning, programming, communication and
@\I‘L&“B\\I"ﬁ%— 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.

WARNING

If the encoder is used as a TO Technology Object, please refer to the "7.7 TO Technology
Objects” section on page 71.



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 91.

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 75.

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 50.

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 43.

GSDML

General Station Description Markup Language - The file
containing the XML description of the PROFINET |0 device.
Refer to page 43.

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 73.

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 73.

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 73.

IP address

The IP address is the name of the unit in a network using the
Internet protocol. Refer to page 39.

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 110.

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 39.

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 110.

RT

Real Time - The Real Time PROFINET |0 Channel. I/O and Alarm
Data are transferred over the RT Channel. Refer to page 110.

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 80.

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 127.

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
78.

Topology

Network structure. Commonly used structures:
e Line topology;
* Ring topology;
» Star topology;
* Tree topology.
Refer to page 131.

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 comply with the information in this manual concerning the ATEX
products;

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

installation and maintenance operations must 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;

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 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 the "7 - Electrical connections”

section on page 36;

in classified areas the electrical connection of the device must be carried

out in compliance with the methods indicated in the directive EN 60079-0

and according to EN 60079-14;

in compliance with 2014/30/EU 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;
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- 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. Provide the ground connection as close as
possible to the encoder. We suggest using the connection point provided in
the encoder's enclosure (see the Figure on page 33) to connect the unit to
ground. Fix the ground cable to the connection point by means of a ring crimp
terminal and a M4 bolt. The connection point to ground might be provided also
on the installation side by connecting the cable shield to the earth point. It is
user's duty to find the best solution to minimize the interference. Please make
sure that ground is not affected by noise.

1.3 Mechanical safety

Install the device following strictly the information in the "Mechanical
installation” section on page 33;

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

do not disassemble the unit;

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 hollow shaft: the encoder can be mounted directly on a shaft
whose diameter has to respect the technical characteristics specified in the
purchase order.

1.4 Operational safety

The described product is category 2 certified and is designed for use in
potentially explosive zones 1 and 2 (according to EN60079-15) and 21-22
(according to EN60079-31). It is suitable for a safe use and a high level of
protection in areas in which explosive atmospheres caused by mixture of
gases and vapours (zones 1 and 2) or of air and dust (zones 21 and 22) are
likely to occur. It complies with the constructional safety requirements of
the temperature class T6 (+85°C [ +185°F). It is not to be used in Zone
0;

the manufacturer's specifications (temperature, speed, ...) must under no
circumstances be exceeded;

use the product according to the indicated degree of IP protection;

the maximum permissible environmental temperature is -20°C to +40°C |
-4°F to +104°F (at continuous rotational speed of max. 6000 rpm).
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2 ldentification

Device can be identified through the order 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 order code, the serial
number and the MAC address when reaching Lika Electronic 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 order 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 ATEX certificate

CERTIFICATE

o Elstirtecrico ) EC-TYPE EXAMINATION CERTIFICATE

Sperimentale Italiano
Giacinto Motta SpA

ViaR. Ruhamml: 5|4 [2] Equipment or Protective System intended for use
20134 Milano - Italia . com .

Telefono +39 022125.1 in p ly explosive ati pheres
benian heot 2hbadD Directive 94/9/EC

Capitale sociale 8 550 000 € s e
interamente versato [3] EC-Type Examination Certificate number:
Codice fiscale e numero

iscrizione CCIAA 00793580150

Registro Imprese di Milano CESI 08 ATEX 013
Sezione Ordinaria
N.REA, 429222 i .
P.1. [T00793580150 [4]  Equipment: Incremental Encoder series XC77 and
Absolute Encoder series XAC77
[5] Manufacturer: Lika Electronic s.n.c.
[6] Address: Via S. Lorenzo 25, 36010 Carré (Vi) - Italy

[7]  This equipment or protective system and any acceptable variation thereto is specified in the
schedule to this certificate and the documents therein referred to.

[8]  CESI, notified body n. 0722 in accordance with Article 9 of the Council Directive 94/9/EC of
23 March 1994, certifies that this equipment or protective system has been found to comply
with the Essential Health and Safety Requirements relating to the design and construction of
equipment and protective systems intended for use in potentially explosive atmospheres given
in Annex II to the Directive,

The examination and test results are recorded in confidential report n. A8008869

[9] Compliance with the Essential Health and Safety Requirements has been assured by
compliance with:

EN 60079-0 :2004 EN 60079-1:2007 EN 61241-0 :2006 EN 61241-1 :2004

[10] If the sign "X" is placed after the certificate number, it indicates that the equipment or
protective system is subject to special conditions for safe use specified in the schedule to this
certificate.

[11] This EC-TYPE EXAMINATION CERTIFICATE relates only to the design, examination and
tests of the specified equipment or protective system in accordance to the Directive 94/9/EC.
Further requirements of the Directive apply to the manufacturing process and supply of this
equipment or protective system. These are not covered by this certificate.

[12] The marking of the equipment or protective system shall include the following:

€ 1II2GD Exd IICT6, ExtD A21 P65 T 85°C

This certificate may only be reproduced in its entirety and without any change, schedule included.

Date 28.04.2008 - Translation issued the 28.04.2008

CESI-ATE X

Schema di certificazione

Prepared Verified Approved
Gaetano Baldini Mirko Balaz Fiorenzo Bregani
v -
/uﬂ//é/ (NN :

1l GESI & stato autorizzato CES g Sp-A
dal governo italianoad Energy Division
Dol s e 4 Certification Techrical Department”
e sistemi destinati a essere The Manager

utilizzati in atmosfera
potenzialmente esplosiva Page 1/3

con D.M. 1/3/1883, D.M. /

19/6/1990, D.M. 20/7/1998, 0P AA
D.M. 27/9/2000 e D.M. i

02/02/2006 2

ATEX E C-02-1
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CESl

3] Schedule

[14] EC-TYPE EXAMINATION CERTIFICATE n. CESI 08 ATEX 013

[15] Description of equipment
The encoder is a rotating transducer that converts an angular position of the shaft into a digital electric signal. This
electro-mechanical equipment is able to detect angular displacements and to estimatc rotating speeds and
accelerations by dedicated electronic and/or mechanical interfaces. The translation from mechanical motion to
digital signal is obtained by photo-electric reading from an infrared led joined to a light beam collimator: emitted
light hits a glass disk supplied by dark and transparent marks; escaped light rays are then gathered by a
phototransistor set. The obtained signal are digitalized by a comparator device.
XC77 Incremental Encoder
Position is determined by counting pulses relative to the zero track.
XAC77 Absolute Encoder
Position is evaluated by reading output code, that is unique for every shaft position. Such devices keep then
effective position data in the case of power fail and they not need the zero mark search when restart is carried out,
as incremental encoder has to search.
Bulk and flange of both the encoders are made of anticorodal (EN AW-6082 aluminium alloy), while shaft and
ring nut are made of 14305 stainless steel. The flange is screwed to the bulk.
The identification mark of the encoders is detailed in the descriptive documents here enclosed.

Electrical and mechanical characteristics
XC77 Encoder

Supply voltage: 5Vdec, 5Vde-30Vde, 10 Vde -30 Vde
No load maximum current: 70 mA

Maximum output current for every channel 40 mA

Output: NPN, Push-Pull, Line Driver, PP/LD
XACT77 Encoder

Supply voltage: 10Vdc - 30 Vde

No load max current: 150 mA

Max output current for every channel 40 mA

Output/Code NPN, Push-Pull, SSI/ Binario, Gray
Max rotation speed: 6000 rpm

Electrical protection: Polarity inversion and short circuit.
Max shaft load: 60 N (axial and radial)

Degree of protection: 1P65 (EN 60529:1997)

Temperature class: T6

Max surface temperature: T85°C

Ambient temperature: 20°C<Ta<+40°C

Cables entries

The accessories used for cable entries and for unused holes shall be subject of separate certification: in the unit of
category 11 2GD shall be certified according to the Standards: EN 60079-0, EN 60079-1 and EN 61241-1 and shall
guarantee a degree of protection IP65 according to EN 60529 Standard.

This certificate may only be reproduced in its entirety and without any change, schedule included.

Page 2/3

Prot. AB008876 P:3+26
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CESlI

[13]

Schedule

[14] EC-TYPE EXAMINATION CERTIFICATE n. CESI 08 ATEX 013

[16] Reportn, A8008369

Routine tests

Manufacturer shall carry out the routine tests and checkouts prescribed at paragraph 27 of the EN 60079-0 and at
Manufacturer is not charged of overpressure test because the

paragraph 24 of the EN 61241-0 Standards.

equipments have passed the overpressure test carried out by the static method using four times the reference

pressure (28 bar).

Descriptive documents (prot. A8008877)
Encoder Technical File series XC77 - XAC77 2 sheets
Absolute Encoder series XAC77 — ROTACOD Description 2 sheets

LKM 1362 XA77 Bulk — Radial

LKM 1367 XA77 Bulk — Axial
Incremental Encoder XC77 — ROTAPLUS
LKM 1368 XC77 Bulk

rev.3 1 sheet
rev.3 1 sheet
Description 2 sheets
rev.3 1 sheet

Sez. 4300 XC77 + XAC77 ( radial and axial cable ) Hollow shaft &14

LKM 1363 XC77 and XAC77 Empty Axis
LKM 1361 XC77 e XAC77 Flange
LKM 1481 XC77 ¢ XAC77 Ring nut

rev.3 3 sheets
rev.3 I sheet
rev.3 1 sheet
rev.1 1 sheet

LKM 1364 XC77 e XAC77 Blocked Axis Ring nut rev.2 1 sheet
Technical data sheet FKM 1 sheet
Technical data sheet FKM 75.16-01 O-ring 2 sheets
LKM 1551 XC77-XAC77 Plate rev.3 I sheet
Technical data sheet metalized polyester label (Brady) 3 sheets
XC77 e XAC77 Safety Instructions 2 sheets
CE Conformity Declaration N.4 1 sheet

One copy of all documents is kept in CESI files.

[17]  Special conditions for safe use

None.

[18] Essential Health and Safety Requirements
Guaranteed by the compliance to the mentioned Standards.

19/03/2008

26/07/2007
26/07/2007

25/07/2007

26/07/2007
26/07/2007
25/07/2007
14/02/2006
14/02/2006
19/05/2006
25/10/2005
28/04/2008

19/03/2008
19/03/2008

This certificate may only be reproduced in its entirety and without any change, schedule included.

Page 3/3
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.lsmes
el EXTENSION n. 01/15
IEH
- to Type Examination Certificate CESI 08 ATEX 013
FGH
Equipment: Incremental encoder series XC77 and absolute encoder series XAC77
Manufacturer: Lika Electronic Srl
Address: Via San Lorenzo, 25
36010 Carre (VI)
Italy
Admitted variation
» Changing of the company name:
| from: | Lika Electronic Snc | to: } Lika Electronic Srl ]

»  Updating to the following reference standards:
EN 60079-0: 2012+A11:2013,
EN 60079-1: 2007,
EN 60079-31: 2009.
»  Addition of the possibility to mark for gas group IIB.

»  Constructive changes:
Addition of the possibility of using stainless steel enclosures,
Addition of the possibility of having absolute encoders with reduced length enclosures,
Addition of external mounting kits and other small changes not influencing the type of protection.
»  Updating of the ATEX marking on the plate:
112G ExdIIC T6 Gb
& 1
112G ExdIIB T6 Gb
112D Ex tb ITIC T85°C Db
This extension and annexed descriptive documents must be annexed to the Type Examination Certificate CESI 08
ATEX 013.
This document may only be reproduced in its entirety and without any change.

Date 1/04/2015 - translation issued on 1% April 2015

Prepared Verified
Ti;/iano COLA Mirko BALAZ

Testing & Certification Division

Page 1/3
CESIS.pA
3 - Via Rubattino 54 Capitale sociale € 8.550.000 interamente versato
= P%Izﬂl.l 0188 ak 1-20134 Milano - Italy C.F. e numero iscrizione Reg. Imprese di Milano 00793580150
& Membro degli Accordi di Mutuo :
g - TR A o AL Tel: +390221251 P.1. IT00793580150
& % and ILAC Fax: +39 02 21255440 N.R.EA, 429222
— R e-mail: info@cesi.it
Www.cesi.it
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CESI

EXTENSION n. 01/15

to Type Examination Certificate CESI 08 ATEX 013

Description of equipment

With this extension it is added the possibility of making the enclosure in stainless steel besides aluminium which was
foreseen in the original certificate. The apparatus, without any constructive variation, can be marked 1B in order to
simplify the selection of the cable gland. It is also added the possibility, as shown in the annexed documents, of making
the enclosures of the absolute encoders a little shorter than in the original certificate.

The possibility, added with this extension, of supplying together with the encoder two mounting kits, does not affect the
adopted type of protection.

The equipment mounting stainless steel enclosures are identified by a code (“S613”) which is appended at the end of the
apparatus encoding;

XC77 dddd Incremental encoder having an aluminium enclosure
XC77 dddd /S613 Incremental encoder having a stainless steel enclosure
XACTT dddd Absolute encoder having an aluminium enclosure

XACTT dddd /S613  Absolute encoder having a stainless steel enclosure

The fields identified by the characters “dddd” locate the part of the code containing information useful for the type of
application but irrelevant for the protection of the apparatus.
Electrical characteristics

Electrical data are unchanged respect to the original certificate. According to the new reference standards the marking
to be put on the plate has been modified:

ATEX marking: 112GD
Marking for the gas protection: ExdIICT6Gb  or ExdIIB T6 Gb
Marking for the combustible dusts: Ex tb I1IC T85°C Db

Cable entries

Accessories used for the cables entry shall be subject of independent certification according to the standard EN 60079-
0, EN 60079-1 and EN 60079-31 and guarantee a minimum protection level IP65 according to the standard EN 60529.
For the selection of the cable gland follow the prescription of the standard EN 60079-14 and keep into account the
marking of the encoder (gas group IIB or IIC).

Warning labels

None.

Report n. EX-B5006802
Routine tests

The manufacturer is exempted from carrying out the routine overpressure tests on the enclosures as they have overcome
the type tests carried out with the static method at 28 bar, equal to 4 times the reference pressure.

This document may only be reproduced in its entirety and without any change.

page 2/3
Prot. B5006806 P:3+30
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CEsl

EXTENSION n. 01/15

to Type Examination Certificate CESI 08 ATEX 013

Descriptive documents (prot. EX-B5006808)

Technical note encoder series XC77-XAC77 (2 pages) dated
Safety instructions encoder series XC77-XAC77 (2 pages) dated
Drawing n. KIT _LKM1520 rev. A (mounting kit 1: flange) dated
Drawing n. KIT LKM-1758 rev. A (mounting kit 2: shaft) dated
Drawing n. LKM_001363 rev. A dated
Drawing n. LKM_001363_MO rev. A dated
Drawing plate n. LKM_1551 rev. 5 dated
Drawing n. SEZ 4300 rev. A (3 pages) dated
Drawing n. PF_4300 rev. A dated
Drawing n. PF_4301 rev. A dated
Drawing n. PF_4302 rev. A dated

Data sheet ROTACOD absolute encoder XAC77 (3 pages)
Data sheet ROTAPULS incremental encoder XC77 (2 pages)
Data sheets shaft sealing ring (9 pages)

Facsimile EC declaration of conformity

One copy of all the descriptive documents mentioned above is kept in CESI files.
Special conditions for safe use
None.
Essential Health and Safety Requirements
Essential health and safety requirements are covered by compliance to the following standards:
» EN 60079-0:2012 + A11: 2013 Explosive atmospheres
Part 0: Equipment - General requirements;
> EN60079-1:2007 Explosive atmospheres
Part 1: Equipment protection by flameproof enclosures "d";

» EN60079-31:2009 Explosive atmospheres
Part 31: Equipment dust ignition protection by enclosure

wp,

This document may only be reproduced in its entirety and without any change.

2015/03/30
2015/03/30
2014/12/15
2014/12/15
2014/12/01
2014/12/02
2015/03/30
2014/03/03
2014/12/10
2014/12/10
2014/12/10
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CESI| NOTIFICATION €

SIS |y, PRODUCT QUALITY ASSURANCE
El NOTIFICATION

[2] Equipment or Protective System or Component intended for use
inp T =

es

¢

P € P
Directive 2014/34/EU
CESIS.pA
Via Rubattino 54 3]
1-20134 Milano - Italy
Tel: +39 0221251
Fax: +39 02 21255440 CESI 16 ATEX 005 Q
e-mail: info@cesi.it
www.cesi.it

Notification number:

[4] Equipment or component type: ~ Shaft encoders

Protection concepts: Flameproof enclosures "d"
Dust ignition protection by enclosure "t"

\/I [5] Applicant: LIKA Electronic s.r.l.

via San Lorenzo n° 25

\ 36010 Carre - VI
[6] Manufacturer: LIKA Electronic s.r.1.

via San Lorenzo n° 25
| | 36010 Carre - VI

[7]1 CESI, notified body n. 0722 in accordance with Articles 19 and 21 of the Directive
2014/34/EU of the European Parliament and of the Council of the 26 March 2014, notifies to
the applicant that the actual manufacturer has a product quality system which complies to

| Annex VII of the Directive.
/I {8] This notification is based on the audit report n. EX-B9002583 issued the 6/02/2019.
This notification can be withd if the manufz no longer satisfies the requirement of
\ Annex VIL.
Results of periodical re-assessment of the quality system are a part of this notification.

[9]1 This notification is valid until 17/02/2022 and can be withdrawn if the Manufacturer does not
satisfy the product quality assurance re-assessment.

[10] According to Article 16 [3] of the Directive 2014/34/EU the CE marking shall be followed by
the identification n. 0722 identifying the notified body involved in the production control
stage.

This notification may only be reproduced in its entirety and without any change.

Date of first issue Current issue
17th February 2016 17th February 2019
Translation issued on 17th February 2019
U 8%

Prepared Verified Approved
Sergio G. Giugno Mirko Balaz Roberto Piccin
" " s~ .

H"/

Schema di certificazione

L s ) S.p.A.
ication Division

Testing & Ce.

&
% Page 1/1 Businey# a Certification
3 A, A H Res onsgbile
> Signatory of EA, IAF and ILA / \ /
2 Mitsat Recognition Agreements (Rotfert ? Hiccin)
Prot. B9002587 P:d Issue: 1 (R: 1) / / "’ /
\ I
/[ A / 1| [Q_
U Y!
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4 Safety instructions

o I
e 2GD:

o Ex:
e d:
e [IB-IIC:

e T6:
e Gb:
e tb:
e llIC:

e T85°C:
e Db:
e |P65:

o Lika Electronic Srl
l Via S. Lorenzo, 25
36010 Carre (V1) © Italy

Smart encoders & actuators

SAFETY INSTRUCTIONS encoders series XC77-XAC77

1) Marking:
@ 112 GD, Ex d IIC T6 Gb, Ex tb IlIC T 85°C Db, IP65
or
@ 112 GD, Ex d IIB T6 Gb, Ex tb IlIC T 85°C Db, IP65
Nr. of certificate: CESI 08 ATEX 013

Explosion-proof encoder manufactured in compliance with the following regulations:

EN 60079-0:2012 + A11:2013

EN 60079-1:2014-10

EN 60079-31:2014-07

EN 61000-6-4, EN 61000-6-2

Compliance with directives listed above does not comprise marking which is certified by compliance with the
following directives: EN 60079-0:2012 + A11:2013, EN 60079-1:2007, EN 60079-31:2009.

Equipment intended for use in potentially explosive atmospheres other than mines

Category 2 equipment with high level protection for use in areas in which explosive atmospheres
caused by gases, vapours, mists or air/dust mixtures are likely to occur.

Equipment for use in potentially explosive atmospheres

Protection by explosion-proof housing

Electrical apparatus for use in potentially explosive atmospheres caused by gasses of the group II1B
(e.g. C2Ha4) or group IIC (e.g. Ha, CoHo).

Temperature class for gasses 6 = 85°C

Level of protection (EPL). The equipment can be used in Zones 1 and 2

Electrical apparatus with protective housing for use in the presence of combustible dust.
Equipment or protective housing intended for use in potentially explosive atmospheres with
presence of combustible (including conductive dust).

Maximum surface temperature.

Level of protection (EPL). The equipment can be used in Zones 21 and 22.

Degree of IP protection for dust-proof housing.

Equipment intended for use in the following Zones:
Zone 1, Zone 2: Mixture of gas/air, vapour/air, mist/air
Zone 21, Zone 22: Mixture of dust/air

ATTENTION: Equipment not to be used in Zone 0

Lika Electronic Srl 35 YEARS Headquarters & Plant Tel. +39 0445 806600 P./CF.IT 00817760242
Smart encoders & actuators YOUNG Via S. Lorenzo, 25 Fax +39 0445 806699 VAT # IT 00817760242
1982.2017 36010 Carre (V1) © Italy info@lika.biz ® www.lika.biz REA. 165423 Vicenza
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o Lika Electronic Srl
l ( Via S. Lorenzo, 25
36010 Carré (V1) © Italy

Smart encoders & actuators

2) The equipment must be installed only by qualified personnel and according to the applicable regulations.

3) Do not tool or drill the equipment.

4) Do not open the equipment.

5) Do not loosen or unscrew the cable gland.

6) Use the encoder's fixing plate for installation and against rotation.

7) Protect the device against shock and mechanical damages.

8) Use the product according to the indicated degree of IP protection.

9) Maximum permissible environmental temperature -20°C to +40°C [ -4°F to +104°F (at continuous rotational
speed of max. 6000 rpm).

10) In classified areas the electrical connection of the device must be carried out in compliance with the methods
indicated in the directive EN 60079-0 and according to EN 60079-14.

1) Connect the device according to the electrical connections scheme on the user's guide.

12) Provide a ground connection (GND) using the ground screw on the housing.

LIKA ELECTRONIC SRL
Carre, 28.07.2017

Lika Electronic Srl 35 YEARS Headquarters & Plant Tel. +39 0445 806600 P./CF. IT 00817760242
Smart encoders & actuators YOUNG Via S. Lorenzo, 25 Fax +39 0445 806699 VAT # IT 00817760242
1982.2017 36010 Carré (VI) © Italy info@lika.biz  www.lika.biz REA. 165423 Vicenza
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5 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.

5.1 Encumbrance sizes

SV

(e® Sojeres |
~ x t 85°
cable gland L Fr[‘

N ®. /.
\ /
MDETAIL A

,,,,,,,

CE@EEny,

cable gland

5 5.0 5
| o] 12,520,5

Figure 1 - Encumbrance sizes
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5.2 Solid shaft (LKM-1758) and Fixing plate (LKM-1520)

LKM-1758 is an optional feature thus it has to be ordered separately.

j

12,5 -

WARNING

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

5.3 Mounting instructions

WARNING
Installation and maintenance operations have to be carried out by qualified

personnel only, with power supply disconnected and mechanical parts
absolutely in stop.

» Fasten the fixing plate 1 to the encoder using the three M4 screws 2
provided with the device;

e mount the encoder on the motor shaft using the reducing sleeve (if
supplied); avoid forcing the encoder shaft;

 fasten the fixing plate 1 to the rear of the motor using four M4 cylindrical
head screws 3;
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e fix the collar 4 to the encoder shaft.

3 M4
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6 Electrical connections

WARNING
Installation, electrical connection and maintenance operations must be carried

out by qualified personnel only, with power supply disconnected. Mechanical
components must be in stop.

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

Grounding point

Figure 2 - Electrical connection and grounding point
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6.1 PWR power supply and Ethernet connection (Figure 2)

A T8 type cable is used for power supply and Ethernet connection of the
Profinet encoder. Connection is according to PoE IEEE 802.3af mode B standard
and accepts max. 30Vdc power supply.

Function T8 cable
Tx Data + White
Tx Data - Red
+10Vdc +30Vdc White
power supply Blue
Rx Data + White
Rx Data - Green
White
0Vdc power supply Yellow
Shield Case

This encoder provides single-port connection capability.

Use an industrial Ethernet switch for Profinet to expand the network and split
the Ethernet 1/0 connections. The Ethernet interface supports 100 Mbit/s, full-
duplex operation.

Please note that IRT communication is not supported in this encoder.

6.1.1 Cable specifications

Model : LIKA cable type T8

Cross section 3 x2x0.14 mm? + 2 x0.34 mm? (26/22AWG)
Jacket : Matt Polyurethane (TPU) halogen free, oil resistant
Shield : Tinned copper braid, coverage = 85%

Outer diameter  :6.8 + 0.35 mm (0.27" + 0.014")

Min. bending radius  : outer diameter x 10 (dyn); outer diameter x 6 (fixed)
Work temperature: dyn -40 +80°C (-40° +176°F) [ fix -50 +80°C (-58° +176°F)
Conductor resistance : <145 Q/Km (0.14 mm?), <58 Q/Km (0.34 mm?)
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6.2 Network configuration: cables, hubs, switches - Recommendations

PROFINET is based on a 100 Mbps, full-duplex Ethernet network. Faster
communication is also possible on all transmission sections (e.g., between
switches, PC systems, or camera systems).
Using Ethernet several topologies of connection are supported by Profinet
networks: line, tree, daisy-chain, star, ... Furthermore Profinet networks can be
configured in almost any topology in the same structure.
The connection of PROFINET 10 field devices occurs exclusively with switches as
network components. Switches typically integrated in the field device are used
for this (with 2 ports assigned). PROFINET-suitable switches must support
"autonegotiation” (negotiating of transmission parameters) and "autocrossover"
(autonomous crossing of send and receive lines).
Cables and connectors comply with the Profinet specifications. The cabling
guide defines for all Conformance Classes a 2-pair cable according to IEC
61784-5- 3.
Standard Profinet cables commercially available can be used.
The maximum segment length for electrical data transmission with copper
cables between two nodes (field devices or switches) is 100 m. The copper cables
are designed uniformly in AWG 22. The installation guide defines different cable
types, whose range has been optimally adapted to general requirements for
industry. Sufficient system reserves allow industry-compatible installation with
no limitation on transmission distance.
The PROFINET cables conform to the cable types used in industry:
* PROFINET Type A: Standard permanently routed cable, no movement
after installation
* PROFINET Type B: Standard flexible cable, occasional movement or
vibration
* PROFINET Type C: Special applications: for example, highly-flexible,
constant movement (trailing cable or torsion)
For complete information please refer to IEC 61918, IEC 61784-5-13 and IEC
61076-2-101.
To increase noise immunity only S/FTP or SF/FTP cables must be used (CAT-5).
The maximum cable length (100 meters) predefined by Ethernet 100Base-TX
must be compulsorily fulfilled.
Regarding wiring and EMC measures, the IEC 61918 and IEC 61784-5-13 must
be considered.

For a complete list of the available cordsets and connection kits please refer to
the product datasheet ("Accessories"” list).
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6.3 Ground connection (Figure 1 and Figure 2)

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. 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 enclosure (see Figure 1 and Figure 2).

6.4 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 lIdentifier),
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 "7.3 Mac address" section on page 42. For additional information on the
IP address refer to the "7.4.7 Setting the IP address” section on page 60.
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7

Getting started

7.1 Quick start information

The following instructions allow the operator to quickly and safely set up the
device in a standard operational mode.

For complete and detailed information please read the mentioned pages
thoroughly.

Mechanically install the device, see on page 33 ff;

execute the electrical and network connections, see on page 36 ff;
switch on the +10Vdc +30Vdc power supply;

install the GSDML file, see on page 44 ff;

insert the Lika module and type of telegram in the PROFINET-10 system,
see on page 47 ff;

set the device name, see on page 50 ff;

if required’, set the IP address and the subnet mask to the node see on
page 60 ff; the default address set by Lika is 0.0.0.0;

to set the parameters, enter the Parameter Access Point slot 1.1, see
on page 64 ff; in this page it is possible, for example, to set the
singleturn resolution or the total resolution, to enable the scaling
function or to change the counting direction; after entering new values,
you must download the parameters to the device; the complete list of
the default parameters is available on page 168;

to enable the scaling function, change the counting direction and
execute the preset, the Class 4 functionality parameter must be
enabled (="1"), see on page 99.

7.1.1 Setting the resolution and the scaling function

If you want to use the physical resolution of the encoder, please check
that the Scaling function control parameter is disabled (="0"), see on
page 100; this parameter is active only if the Class 4 functionality
parameter is enabled (="1"), see on page 99;

on the contrary, if you need a custom resolution, you must enable the
scaling function by setting the Scaling function control parameter to
="1"first and then set the required resolution values:

1 Actually the setting of the IP address is not mandatory. If the Assign IP address via 10
controller check box in the Properties dialog window is not selected (see on page 60), the
IP address stored in the encoder memory is used (this operation can be accomplished by
using for instance the PST Primary Setup Tool from Siemens; please note that the encoder
address set by default is 0.0.0.0, in compliance with Profinet specifications). Otherwise, if the
check box is selected, the controller automatically suggests an IP address to the device (it
can be changed according to needs). For more information please refer to page 60.
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open the Properties - Parameter Access Point dialog window and
set the singleturn resolution next to the Measuring units /
Revolution parameter, see on page 64 and on page 102;

open the Properties — Parameter Access Point dialog window and
set the total resolution next to the Total measuring range
parameter, see on page 64 and on page 102.

7.1.2 Reading the position

* To read the value of the absolute position use the variable tables (for
instance, if the Standard Telegram 83 is installed, use the Telegram
0x53 table available in the project example provided by Lika, see on
page 145 and the G1_XIST1 parameter on page 83).

7.1.3 Setting and executing the preset

e Toset and execute the preset proceed as follows:

(@]

check that the Control by PLC bit 10 of the STW2_ENC control
word is ="1", see on page 85;

check that the Class 4 functionality parameter is enabled (="1"),
see on page 99;

check that the G1_XIST1 preset control parameter is enabled
(="0"), see on page 99;

set the preset value by means of an acyclic data exchange: it is
possible to use the P65000-Preset variable table available in the
project example provided by Lika (see on page 144 and the P65000
— Preset value parameter on page 95); or enter the Change the
preset value page in the web server, see on page 164;

execute the preset by forcing high the Request set/shift of home
position bit 12 in the G1_STW control word, see on page 87;

the encoder replies by forcing high the Set/shift of home position
executed bit 12 in the G1_ZSW status word, see on page 90;

the Master must set back to O the Request set/shift of home
position bit 12 in the G1_STW control word, see on page 87;

the Set/shift of home position executed bit 12 in the G1_ZSW
status word is set back to O, see on page 90; see the diagram on
page 148.

To save the set parameters, please use the P971 - Transfer to non volatile
memory PROFIdrive parameter (="1"), see on page 93.
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7.2 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 assignment 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 is
__@ . complete with an example project provided free of
@{T‘A‘B“DE‘D\ cha.rge. This program is designed to makg your own
O I _\T\ p!‘OJECt Iplann'mg, programming, communication and
—i 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.

WARNING
If the encoder is used as a TO Technology Object, please refer to the "7.7 TO
Technology Objects” section on page 71.

7.3 Mac address

The MAC address is an identifier unique worldwide.

The MAC-ID consists of two parts: the first 3 bytes are the manufacturer ID and
are provided by IEE standard authority; 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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7.4 Encoder installation under STEP 7 environment

7.4.1 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
From release : 1.09 10
20131024 to ... 1.1.0 ’
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7.4.2 Installing the GSDML file

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

=X
Edit Catalog Profile Blx|
Update Catalog
Eind: I “:l’ i
Brofle:  [Stencerd =]
Find in Service & Support.. w PROFIEUS DP

B2 FROFIBUS-PA
Create G5O file for [-Device... ’i'il PROFINET 10
SIMATIC 300
SIMATIC 400
SIMATIC PC Based Contiol 300/400
B, SIMATIC PC Station

PROFIBUS-DF slaves for SIMATIC 57. M7. H
and C7 [distribuled rack] =

Instals new GSD files in the system and updates the contents of the catalog, [

Figure 3 - 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 locate
bitmap file representing the encoder is located in t

d. Please make sure that the
he same folder as the GSDML

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

Install GSD Files X
Install GSD Files: [from the diectory ]
|CATEMP Browse ... |
Felease Wersion | Languages

LIKA-DZ33-HOTACOD 20131024 %l 1042472013 1200:00 AM

W R

Englizh

Install Show Log Select All Deselect Al
|

Figure 4 - Selecting the GSDML file

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

ion dialog box will appear on

Install G5O Files: [from the directory |
|CATEMP Browse .. |
Felease Wersion | Languages

0TACOD-201 31024 4ml 1042

12:00:00 A
Install GSD File (13:4986)

d)

Installation was completed successfully.

English

Install | Show Log Select all Deselect &l
Cloze | Help |

Figure 5 - 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
Station PLC  View s Help

I TR

ssssss

SIMATIC 400
SIMATIC PC Based Control 3007400
B SIMATIC PC Station

%

PROFIBUS-DP slaves for SIMATIC 57, M7,
and C7 (distributed rack)

Press F1 to gat Help. [ [

Figure 6 - Scrolling through Profinet families and categories
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7.4.3 Inserting the module in the Profinet-10 system

Now we need to install the module

of the desired model.

Install LIKA HSx18PT module for the XAC7718/1PT model.
Install LIKA HMx16/16384PT module for the XAC7716/16384PT model.

WARNING

Please do not install LIKA EMx13/16384PT module (DAP 1 not supported).

For instance, we want to configure the XAC7716/16384PT 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.

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

alg station Edt Insert PLC Wew Options
DS58 85

Window  Help

Lol il cale=R Y

Ethemet(1} PROFINET0-System (100)

~

=TE]
Eind: ot o)
Standard -

Profile:

+ - 3% PROFIBUS DP

1 e B8 ErnFiBLUS P

2 [ficrusisaPamp =2 PROFINET 10

X1 MEDR = (2 Addtional Fisld Devices

il o (3 Encoders

sl BT = (0 LKA ROTACD

X2F2R Porta 2

DHEDC24/
|4 DD1EDC24v/0.54 @
= SIMATIC 300
< 3 |w [ SIMATIC 400
% {{] SIMATIC PC Based Corirol 300/400
:I:I  UR + B, SIMATIC PC Station
Slot Module Order number Fi M. |1 | . | Comment |
1 ~
"z |[f] CPU 3152 PN/DP__|6ES7 3152EH14-0ABD _[V3.2
oAl e ]
A SRHAT P
oA f At 2z
R Fhvis & 7|
DEDCZAY [BES7 321-1BHIZ08AD 20..2) 5 5
DO16xDC24V /054 [EESY 322-1BHOT-08A0 4.5
l i ‘Dl:dev 30 bit[16 bit
8 | | it multitrr) &
Press F1 to get Help.
Figure 7 - Inserting a module in the Profinet-10 system
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The inserted module will appear as shown in the following screenshot:

lm]Statiun Edit Insert FLC View Options Window Help
DB B 5| B Ll =Nl Y

Ethemet(1): PROFINET-I0-System (100) Eind |t

Profie: | Standard -
T % PROFIBUS DP

22 PROFIBUS-PA
2 [§1 CPU 315-2 PN/DP ZH =2 PROFINET ID
g g;%w’ = (21 Addiional Field Devizes
s H . =1 (] Encoders
X2FIA Potia 7 w =120 LKA ROTACOD
Pl Posis 2 W =3 Mulitm
@ LIKA EMW13/16304F
DITEADC24Y. g LIKA Hhx 16716368
[§ DOMExDC2AV/05A & -3 Singletun
= 4 (] Gateway
w0 HM
w3 140
#1-(_] Network Components
513 Sensars

-] Switching devices
SIMATIC 300
SIMATIC 400
SIMATIC PC Based Control 300/400
SIMATIC PC Station

[E3

|~

< I

Kl IO

Oidet rumber | | address | O address | Diagnostic address

At T
AR
[{ Metitunn 0 fic Mot

Faamets Access P
£ | &
Hitaor] 5/16384F T e A E¢
Lika Electionic g —
biuititum encoder 30 bi 16 bit =
singletum, 14 bit mulitum] &

Slct is accupied, madule s too wide, or the functionalty of the inserted module is no transfer able to the new maduie, cha

Figure 8 - Inserted module
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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 "9.1 Telegrams" on page 78.
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.

E Hw Config - [SIMATIC 300(1) (Configuration) -- Lika]

@l Station Edit Insert PLC View Options Window Help E
DS54 5| B L =R Vg
A =1k
Ethemnel[1): PROFINET0-System [100] Eind: it dh )
Profie: | Standard =l
- 3% PROFIBUS DP
1 ~ #%% PROFIBUS-PA
z [ CPU 3152 PN/DP S0A = 38 PROFINET 10
X7 MPVDF = [ Additional Field Devices
ajl A0 . =1 Encoders
X2PPA Porta 1 5 = (23 LIKA ROTACOD
X2P2A Porra 2 =3 Mt
3 g LIKA EM13/16384PT
[} DI16:DC28Y =8 LIKA HMy16/16384PT
5 DO16:D L2454 3 =@ Multitum 30Bit Module
[ Standard Telegram 31
5 Lo
]
- / =010
# [ Netwark Components
[ Sensars
- i1 HM 4 (1 Switching devices
Stot | [ Moduie Oiderrumber | | addiess | O address | Dia ress: Comment | |w @@ SmaTIC 300
7 (@ FiMnn 671636 For ] SIMATIC 400
et [ B v 7 # ] SIMATIC PC Based Control 300/400
= 7 T #-48, SIMATIC PC Station
A1 o e
7 Medistern 30 5 Modudle | O
77 A
12 [ Standard T
S o6 user manual foSelecting the hardware H
GSDMLV2.25-LIKA-DZ33R0TACOD-207 310244l 2
Selecting the hardware Cchg
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7.4.4 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.

7.4.5 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 start-up

Controller Device
Checking of device name N
Assignment of IP address .
Connection establishment .
< Data exchange .
Start-up 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.

i
Bl

DS&8 B g &

=
1
2 [B] CPU 315-2 P
Xt PP
Ul e A0
X2P1R Portal
X2P2R Porta?
DIT6xDC24Y.
DO16:DC24v/0}
<
0w
Slat Module
o |G 1w P
i || ntestoce
i Fwr s
S| Fwis
7 ||| Medttum 72 Bit Modide
77 | Faometersvess A
12

Press F1 b get Help.

Figure 10 - Assigning the device name

NOTE

- [=]x]
Ll =
Properties - HM 3] Bix|
Generel | LLLT
Shart deseription: HM :|'
Miuliturn encoder 30 bi(16 bit sigleturn, 14 bit mukituin)]
evices
Order No./ fimware: — HM s 1E/1B384FT -1 41,0
Farnil: LIKA ROTACOD Lﬁ‘EUD
B - KA EMy13/16384PT
=¥iee nam= 1A HM16/16384PT
1 Mulitum 30 Bit Module
[§ Standard Telegram 81
[ Standard Telegram 82
GSD file: GSDMLV2 25 LIKA 1233 ROTACOD 20131024 4 [§ standard Telegram 83
[ standard Telegram 84
[t
Mode in PROFINET 10 System
Device number: [1 ~| [PROFINET-I0-System (100) ents
IP address: 192168.20.187 Ethermet X
¥ Assign IP addiess via 10 contioller
ontrol 300/400
Comment
3
Liks Electranic g
Multtuan encoder 30 BR(TE bit singletum, 14 bit muliiuml
GSDML Y225 LIKA-0233 ROTACOD 20131024,z
Chg

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.

@E HW Config - [SIMATIC 300(1) (Configuration) -- Lika]

II"]Stat\Dr\ Edit Insert PLC Wiew oOptions ‘Window Help
DEeE 5 G| ke ldd e %8 K

Properties - HM

General | i
|

= Short description! HM
. Multturn encoder 30 bi(16 bit singletuin, 14 bit mulbbun]
2 [ CPU 315-2 P Properties - Ethernet interface HM
X MAVDP
1< AT Ordor Mo firmwars: Moo 1 BAB384FT s y|  Goneral  Parameters
x2P1 A Poa T
xor2A Porta? Famiy: LIkA ROTACOD:

DITBxDC24Y Device name: HM |

DO16:DC24v/0

et Galeway
GSD fle GEDMLY225LIKA 0233 sddess: % Donof use router
Subnet mask 255.255.256.0
Change Rielease Number © Wz
< m Address:
= Hode in PROFINET 10 Systea |
Subnet
:‘:I 11 HM Device number i = R0k helvorked o e
Slot Module IP address: 192.166.20.167

= o = Properties.
57 [ v ¥ Assign IP addiess via 10 controlle .
R

A7 Al

Comment:
P | [ Meshvivern 30 Bir Moduie

17 [[] Fspeter oo Fun Cancel Help
12

|
oK vl Heb |

B
Lika Electronic -
Multtumn encoder 30 bil16 bit singletum, 14 bit multitum]
GSDMLA2. 25 LIKA-0233-ROTACOD-201 31024 sl
Press F1 to get Help. [ [ [chg

Figure 11 - Assigning the IP address
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Download data to the PLC pressing the Download button in the Toolbar.

[ Hw Config - [SIMATIC 300(1) {Configuratiol

Ol Ststion Ecit Inssrt PLC Visw Options Window Help

D" & & sl | BT 6 w2

Donnload o Module e/ ol =l
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1 Ll 2 PROFIBUS-PA
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4 (RIS PEZRY =g LIKA Hiu1 541 5384PT
5 DOTExDC24V/054 v = [ Mulitun 30 Bit Module
[ Stendard Telegram 81
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[ Stendard Telegram 83
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-] 0 HM 1 (£ Network Components
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:;' ﬁ_l"‘“”‘}” ‘W;; + 8 SMATIC 00
b s = - IMATIC P Based Conirol 300/400
A4 Y A R % G, SIMATIC FC Station
I [ Mesttunr S Bit Modde ST
27 [ Feramsterdcces P T
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HM ] B/1B3R4PT s T
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Mulitum encoder 30 bif16 bit singleturn.1 4 bit ruliturn]
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Loads the current station inko the load memary of the current module,

Figure 12 - Downloading data to the PLC
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Now press PLC, Ethernet and then Assign Device Name... command in the
menu bar of the HW Config window.

W Config - [SIMATIC 300(1) (Configuration) -- Lika]

Bl station Edt Insert [ View Options Window Help

E- 7 Dowrioad. et
D" B¢ UBikad
_— = Bl
FINET40-System (1001 fnd | ant|anl
| Profle: [Standard |
@ Madule Information. .. D + ¥ PROFIEUS DP
1 8 0 OFBUS-PA
2 =% pAOFNET ID
g i = (21 Additional Field Devices
. I ., =20 Ercoders
A2era | i HH CJ (23 LKA ROTACOD
JEr2A g =3 Multitur
3 g LIKA EM13/16384PT
g = LIKA HM15AG384PT
B Edt Ethernet Nade = [@ Multiun 30 Bit Moduls
[ standad Telegram &1
PROFIELIS b Verify Device Na [ Starda Telegram 22
[§ Standard Telearam 83
[ Standard Telegiam 84
] 5 Singletum
< IS -] Gateway
= = w0 HMl
=03 110
:I:l (1) HM & (0 Metwork Componerts
Siot Module Ordet number | addiess | 0 addiess | Diagnostic address: | C. | i g 3;:‘.:; oo
7 |ga A M 16776 AT 55 AT =il
:; g‘ﬂ'f}’“’ ‘f; © [ SIMaTIC 200
o H:f" L A [ SIMATIC P Based Cantial 3004400
= £ = £ + 8, SIMATIC PC Station
7 ||| Muitewsr 50 e Modise i
7.1 [[| Foametr oo Font A
1.2
Hbizoad1 671 6384PT e %,
Lika Electronic 2
Mullitin encoder 30 bit15 bit singletur. 14 bit mulitun)
GSDML/225.LIKA-0238 ROTACOD-20131 024 uml
Assignment of PROFINET IO device names, Chg

Figure 13 - Assigning the device name
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Choose the device that needs the name to be changed in the Device name drop

box and then press the Assign name button.

iy
DB & & s o | %R w2
e
Etherriet(1}: PROFINE T-0-System (100) 2|
= Profle [Standand =l
7 i Cru 3152 Assign device name
X1 MEDE ices
Ul s W10 Device name: |ET MM ~| Device bpe: [LIKA ROTACOD
X2F1R Forta 1 oo
2F2R Fota 2 Available devices
3
7 DIG0rzdy | | |Paddess | MAC addiess | Devicetype | Device name | Assign name i EM1SMESBAPT
10BSFE-00-00-01 LIKARDTACOD -~ el 63305
B DD Motk flashing test Multiurn 30 Bit Module
Standard Telegram 81
Duration [seconds): |3 = Standard Telegram 62
Standard Telsgiam 53
Standard Telegiam B4
n
< Flashing on
1) HM
:I:I 0 I~ Shouw only devices of the same type | Display only devices without names s
Slot Module
T Update | Evport ‘
5t ||| i
P If
Sl P Close | Help trol 300400
7 | [{ Masttrn 70 8t Modide
77| Aremanydovecs Avir | | | |
12 I | I [
HM i B/15384PT %
Lika Electonic =
Mulitum encoder 30 bit{16 bit singletum,14 bit multurn)
GSDMLY2.25 LIKA-0233-ROTACOD-20131 024,k
PressF1 to get Help, chg

Figure 14 - Confirming the device name
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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.

® _ [=[x]
ulp
D0 & G| & [\l Edit Ethernet Node X
Ethernet node ol
Wodes accessible anline it
MAC address: 10-B3FE-00-00-08 Biowse.. [Standard =
=
OFIBLIS DF
1 SatIP configuration OFIBUS P&
2 [ CFU 315-2 PN/DP QFINET 10
X WELDP * Use IP parameters
4TIC 300
gﬁ’?ﬁ zﬂ}foz Gatewiay il
1 ATIC PC Based Contral 300/400
xereA [[{ P2 L 15216820167 & Do ot use ouler ATIC P Station
D Subriet mask: 295.265.255.0 " Use router
DO16:DC24v/0 B4
" Obtain IP sddress fram 8 DHCP server
Identiied by
(8 « o
Client D |
<
Agzign |P Configuration
=0
e e Grderd| [ ssian device name
rar- 7 ’
o Device name: o m
o
ot |
7 A 0 B Modde Reset ta factory settings
77 |1 Fmometraoves Fuir Reset
1.2 [[§ Standard Telegram 83

Press F1 to get Help. Chg

Figure 15 - 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.

[ HW Config - [SIMATIC 300(1) (Configuration) - Lika]
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1=, B I ATIE 400
0iia.
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3
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B DO1E-DC24V/0.54 Edit Ethernet Node (4502:703)

" Dbtair
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Client | 0K Help

Assign IP Configuration

< i
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e ] A

s Aws

7 YT ——y  Reset to factony setting

27 [[] Prarniw s P ==

1.2 [ Staredond Telogam 53 _ Rew |

Close: Help [l 10-Spstem ¢

Press F1 ta get Help

Figure 16 - Edit Ethernet Node confirmation

Cha

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.

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

@ Station Edt Insert FLC View Options Window Help

D= § e (we dd

Ethemet —————— o

Mades accessible online at{ni)
MAC address: 1069000004 Browse. [Standerd El
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Xt If ATIC 300
H <2 2D Stat IP addiess MAC address Device type Name: (ATIC 400
X218 Ports 1

31 57300 o IATIC PC Based Control 300/400
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———
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152, 87 1089 1]

X2P2A Porte 2 stop

DHEDC24Y
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< I 1
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P2
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Close Help 10-System H

Press F1 ta get Help.

Figure 17 - Browsing the network

[chg
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7.4.6 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.

2 HW Config - [SIMATIC 300(1) (Configuration) -- Lika] [N
Bl station Edit Insert lZksM View Options Window Help BEE]
D@38 G 4 Dowbad Ctrlel
Upload...
~ EH
J: PROFINETA0 System (100] Eind LGl
. Puofie [Standad |
W Module Information. . kD = W PROFIBUS DP
1 ¥ DROFIBUS-PA
z = [1]HM + Y2 FROFINET 10
AT il = [ SIMATIC 300
12 , - «F SIMATIC 400
x2pia % §J SIMATIC PC Based Conbol 300/400
M2P2A @, SIMATIC PC Station
e
PROFIBUS »
Assign Device Name..,
hd
< >
0
Slot Module Orderrumber | | address | 0 address | Disgnastic address Comment
ar ¥ s T6/1678] o
7 [ e T
s {[] Fars Eora
e T
7 [ Meshitersr 0 Bt Modde EEa
1.7 [ Feraniordocess Fonr EEa
1.2 [[§ Standard Telegiam 23 015 0.3
PROFINET I0-System %
Supplies information on the curvent state of the PROFINET 1O Device names, <hg

Figure 18 - Verifying device name

In the Verify Device Name dialog box, check that the encoder is listed properly
with correct Device name and status.

i - 12)x]
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DSB8 B & ol oo |3 92 | w2
~ oix
Ethemet{1}: PROFINET-I0-System (100) Find: at{mil
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= ] la I >
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Press F1 to get Help, Chg

Figure 19 - Verifying device name
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7.4.7 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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DEE" & a oo sl |3 %8 w2
[x]] ol
Generdl | i LT
= Short description: Hi rd =
1 Multturm encoder 30 b1 bit singleturm, 14 bit muliturr ;' EAP
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Subnet mask:
Nods in PROFINET 10 System B
£ Device number | R
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Figure 20 - 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 IP
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 21 - 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 22 - Assigning IP configuration

The following confirmation message will appear on the screen.
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Figure 23 - Edit Ethernet Node confirmation
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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.

a1 Config - [SIMATIC 300(1) (Configuration) -- Lika]

II“]StatiDn Edit Inssrt PLC View Options Window Help

S8 S| pe| ded T

Press FL ko get Help.

Figure 24 - Browsing the network

The new IP address has been assigned.
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7.5 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.

E{#‘ HW Config - [SIMATIC 300(1) (Configuration) -- Lika]
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Figure 25 - 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
"11.4 Index OxBFOO : user parameter data” section on page 98.

Properties - Parameter Access Point g‘
General | Addiesses  Paramsters I
Yalue
—}4=3 Encoder parameters
[£] Code sequence Cw(0)
[£] Class 4 functionality enable
[£] G1_RIST1 Preset contral enable
[£] Scaling Function contral disable
[2] Alarm channel cantral disahble
[2] Campatibility Mads Disable == Profile Yersion 4.1
[£] Measuring units | Revalution 65536
[£] Total measuring range 10737415324
[£] Maximum tolerated Failures of M... |1
[£] Velocity measuring unit Steps/s

Figure 26 - 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.
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Figure 27 - 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 rz|
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Walue

=+ Encoder parameters
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Figure 28 - Parameter Access Point help messages
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7.6 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 will 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 168.
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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.

HW Config HIE
iy
D& 58 & i net Nod
Ethemet node ol
Nodes acsessible criine ] dhil
MAC addiess: Biowse... [Standard |
OFIBUS DF
OFIEUS PA
[FIETEIEFXITOTA Browse Network - 2 Nodes OFINET 10
& LFHED ATIC 200
g L2 0) Start ss | MAC address [ Devicetype [ Name 4TIC 400
) Aol 20,180 D0-18-16-16FD-31 57300 ) IATIC PC Based Conirol 300/400
2r2A8 Forta [IKAROTACOD hm ATIC PC Station
DITEDC28Y
DO1ExDC24V /054 F Fastseaich
< |
:‘ :‘ (1) HM Flash MAC address: [1DBSFEODO0E
Slat Module Order
- R ok Cancel Help
A Ao 7
Rzl
7 Mz 70 B Hod Rieset to factory settings
1.7 ||| Fasamtor devess Foot
12 [[§ Standard Telegiam 53
Close Help 10-5ystem E
Press F1 to get Help. Chg
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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.

[ Hw Config - [SIMATIC 300(1) (Configuration) -- Lika]

@ Stotion Edt Insert PLC View Options ‘Window Help

I T i ctrerret toce
~ Ethemet —————————0oa
Nodes accessible oniie i)
- MAL address: [1083FE-00-000 Biowse. [Standerd =l
=[mUR
E——| s TP
! [ setiP OFIBUS-PA
z [ CPU 315-2 PN/DP. . OFINET 10
E g;%;,u ® Use IP parameters ATIC 300
Serrn Pots T P o Cay ATI R Basod Cor 300400
XIF2R Porta 2 St 192168.20.187 & Do nat use router ATIC PC Statior
STEDS Subnet mask: 255.255.255.0 " Use router
|4 DOTEDC24V/05A Address; [192168.20.187

" Obtain |P address from a DHCF server
- Identified

& Client|D € MAC address
Cliert ID [

Assign IP Configuration

€ Device name

<

Kl=d LU

slat Module: Ordar] [ Assion devics

7 [ A T

57 [ e Device name CI—— —_—
P = =

1A A

7 Megtitern R0 it Moo

Reset ta factory selting:
rr Farametey sdocess Fand
1.2 [[{ Standard Telegiam 83

Close Help 10-5ystem ¢

Fress F1 to get Help.

Figure 30 - Reset to factory settings

[cha

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

(5 HW Config - [SIMATIC 300{1) (Configuration) - Lika]

O Station Edt Insert PLC View Options MWndow Help

DS%E &G e ddl et Nod
- Ethemet ——————old
Nodes accessble online n:l; nj
MAC address: 083 FE-C00008 Browse. [Stardard 5|
=(0JUR
EE— SO
il - SetlP OFIBUS-PA
2 iﬂ CPU 315-2 PN/DP & OFINET IO
g ﬁﬁﬁp * Use P parameters ATIC 300
x2P1R Porta 1 Gateway e e
e o —— ST JATIC PC Based Convol 300/400

% Do not use router ATIC PC Station

[§ DIiGxDC24Y
DO16:DC24V/0.54

Edit Ethernet Node (4502:827)

Do you really want to reset the module to its factory
I\ setings? The module then orly reacts ver the LAH to
the Factory set MALC address.

Yes
a
Aissign onfiguration
- [
Mndu\e Orderd [ Assion device
a2 T
e Divie name: — e
P 7 [
ol
Mtz 20 Bif Module Feset to factory selting;
Flaamater duesss Fowd —
Standard Telegram 83

Close. Help 10-5pstem ¢

Press F1 o get Help.

Figure 31 - Reset first confirmation message

chg
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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.

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

BN Station Edt Insert PLC Wiew Options Window Help

D28 & & (@e | a0
e —_——
Nodes accessible cnine atlaif
MAL address [10-B3FE-00.00-04 Biowse.. [Stansars ~l
JUR
zoe ] s
1 —setle OFIBUS-PA
z B CPU 315-2 PN/DP . OFINET 10
g gjf//g,u ¥ Use P parameters e
X2FIA Porra T Pt Gateway ﬂ:g ;EDE ssed Control 3007400
Pl il Ports 2 b 192168 20157 Do nat use router ATIC P Station
DEDC28Y i g -
Tl ST Edit Ethernet Node (4502:1122)

' It was recoanized that 3 communication relation is
M established bo the module. Do you still want to reset the

Assign onfiguration

< i ]

- ) M

Slot Module Ouder o] [ AN device

rAr pZ7

w7 [[§ sinoiece Devie name: pm Assion Name
2

2

7 ([ Hea 20 BF Hodde Fiesel o faclary selfing:

17 ||| PasamstorAerass Font o
1.2 [[] Standaid Telegiam 83 [ =]

Close Help 10-5ystem %

Press F1 b get Help

Figure 32 - Reset second confirmation message

chg

Press the OK button to close the message.
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Bl Stston Edit Insert FLC View Options Window Help
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=[0UR e ———
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X2P2R Poita 2 192.168.20.187 & Do not use router (ATIC PC Station
DEE] Subnel mask, 255.255.255.0 " Use router
OO Edit Ethernet Node (4502:920)

" Obtai -

i Fiesetting to factory settings was started.
Iderie \,)

& Cii

Client |

Assign IP Configuration

< i
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Figure 33 - 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.

i MIEE
ey
DS 8§ & il [x]|
Ethemet nods olx|
Noides acosssibls online [ wa
MAG address: 1083 FE00-0004 Browse [Standard =l
= OFIBUS OP
1 OFIBUS P
Z BT Browse Network - 2 Nodes E3korveT 0
X1 MADP 14TIC 300
Ul a2 PO

A TIC 400
ATIC PC Based Contral 3007400
14TIC PC Station

XIPTR Poa ¥
x2P2R Porta 2

DITExDC24V
DO16xDC24¥/0.54

<

-] Flash MACaddess:  [10B9FEOOIO0A
Slat Module Order
fy 7):# £ Cancel Help
& fiteice
i
Rzl e
7 Madtten 20 Bt Module Reset to factory settings
77 [ Faamererrcess P Reset
1.2 [[4 Standard Telegram 83 e |
Close Help 10-System %

Press Fl to get Help. Chg

Figure 34 - Checking data after reset

7.7 TO Technology Objects

In order to be able to facilitate the use of technological functions that can be
used with a SIMATIC controller, what is known as Technology Objects have
been introduced in the programming environment of SIMATIC. Within these
technology objects, the available functions are encapsulated and provided to
the creator of the user program for easy access and the easy use in the
programming environment.

Particularly in the "motion control” area are these technology objects used to
simplify the control and handling of axes and additional motion control
functionalities and to support the user in the creation of a user program with
motion control functionalities.

7.7.1 Properties of a technology object (TO)

A technology object (TO) for motion control in the SIMATIC has the following
properties:

* The technology object represents a software object in the controller.
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* The technology object represents the mechanical components.

* The technology object encapsulates the technological functionality.

* The technology object allows a uniform setting and configuration.

* The technology object ensures a simple connection of the drives and
encoders as well as the distributed 1/0.

» The technology object encapsulates the mechanical configuration, the
monitoring and limitations of the drive and the mechanic that is
connected to it.

* The technology object is addressed via PLCopen motion control
instructions from the user program.

This guarantees a simple and standardized use of the motion control
functionalities in the SIMATIC.

7.7.2 Installing the encoder as a technology object (TO)

If the encoder is used as a TO Technology Object, Compatibility mode
parameter must be set to 0 = Enable = Compatible with Encoder Profile V3.1.

Totally Integrated Automation
PORTAL

|| Devices & Topology view | Network view [[¥ Device view || Options Jesl

& )2 | & Ewaomoreswn) = @ (460 Qs S [ Device overview =
] H

ck [Slot |laddress |Qaddress

1<
[ ]

olelo ooz
K

12 0.5 0.3

® 0000000
[

2
<[ 5] [f00% B ——— & ] W ] 5
| & properties  [%}info | Diagnostics |

S ] oo @] SioorsumuoE]  boreres o

neral | i0tags | system constants | Texts |

oo oo

» @ PiCtags
Module parameters

information

Module parameters Encoder parameters
Hardware identifier

Code sequence: [ CW(0) I-]

[ Details view

134217728 Encoderprofe v3
mpasbilty

M tlrtedales of
astor i Ot L1

vmymeasu ing unit: [Stepsls

e ool Telegram 0x53 | Iiu mc_power .. |4 main0B1) sy EM

Figure 35 Checkmg the Compatibility mode parameter settmg

The screenshot above was taken using TIA PORTAL V14 with SIEMENS PLC CPU
1512SP-1 PN.
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8 Profinet interface

8.1 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 43.

8.2 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 "8.3 Application Class
definition” section on page 75.

PROFINET encoders supports the standard telegrams 81, 82, 83 and 84. Further
information can be found in the "9.1 Telegrams” section on page 78.

The 10 data is transferred to and from the Encoder Object (EO, see the "8.4
Encoder Object model” section on page 76) 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 Setting Transmission| Cable
stations the IP- | ‘the baud rate length Cable
Address rate g
Virtually | 0ftware / 100 Mbit/s | Up to 100
_ automatic - GN cable
unlimited via DCP full duplex | m /330 ft
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8.2.1 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 1 and 2

PNO No. 3.062
PROFIBUS PROFINET
Network Network

8.3 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.

8.3.1 Application Class 3

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

8.3.2 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 fulfil the requirements of CLASS 4
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8.4 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 signalled 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 Cyclic Data 4 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
I
Sync/trigger

Parameter
Manager

‘ Actual values ‘ \

Parameter
Data Base

‘ Control values

¢
Syncitrigger

/
__—— Encoder Object

External Process
(e.g. Rotational or linear
movement)
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8.5 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.

Slot 0 Slot 1
Sub 0 Sub 1 Sub 2 Sub 0 Sub 1 Sub 2
SubSlot SubSlot SubSlot SubSlot SubSlot SubSlot
0x8000 0x8001 0x8002 0 1 2
- MAP Standard
© parameter | Tclegram
i 81,82,83
1] Access 84
ko] ar
(=)
=
= — ™~
L = =
S 8 B . i
<
- o o :
5 Acyclic Cyclic
[ Data Data
= Channel Channel
wn
= N e\
m &a
h 4
Parameter
Manager
[ \
[ — e \
N — |
Parameter
Data Base

. =
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9 PROFINET IO data description

9.1 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 "Cyclic Data Exchange - Std signals” section on page 80.

9.1.1 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

9.1.2 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 value ZSW2_ENC| G1_ZSW | G1_XIST1 | G1_XIST2 | NIST_A
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9.1.3 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

9.1.4 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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10 Cyclic Data Exchange - Std signals

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

are summarily described.

Significance Abbreviation | Length (bits) | Data type Page
Sensor 1 position current G1_XIST1 19 Unsigned | 83
value 1

Sensor 1 position current G1_XIST2 19 Unsigned | 84
value 2

Sensor 1 position current G1_XIST3 64 Unsigned | 84
value 3

Encoder Control word 2 STW2_ENC 16 Unsigned | 85
Encoder Status word 2 ZSW2_ENC 16 Unsigned | 86
Sensor 1 Control word G1_STW 16 Unsigned | 86
Sensor 1 Status word G1_ZSW 16 Unsigned | 90
Speed current value A NIST_A 16 Signed | 90
Speed current value B NIST_B 32 Signed 90

MAN XAC77 PTE 1.3
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10.1 List of the available standard signals

G1_XIST1

[Unsigned, 32 bits]

It is defined as Sensor 1 current position value 1. This signal is the current (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.

30-bit absolute multiturn encoder, 16-bit singleturn resolution (65,536 counts
per revolution), 14-bit multiturn resolution (16,384 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 2 0
MMM MIMIMIM[MIMM|MIMIMIM|S |S|S|S|S|SISISISIS|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

| (MmO (S s[5 [s s [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 current position value 2. By default this signal is the
current (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 current 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 O.

If an error is active:
this signal informs about the active error. For the complete list of the error
codes refer to the "12.3 Error codes in G1_XIST2" section on page 109.

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 current position 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 current 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-bit position value

MAN XAC77 PTE 1.3 Cyclic Data Exchange - Std signals 84 of 172



li(a XAC77 Profinet

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 101), 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 101), 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 10 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.
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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 Control requested
10 & 11 |Reserved
12 ... 15 | Encoder Sign-0Of-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 95). 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.
Py 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 95; to G1_XIST1
preset control on page 99; and to the "16.2 Preset diagram” section on page
148. See also the "17.2 Setting the preset value” section on page 164.

EXAMPLE

An example of setting the Preset value is provided on page 139.
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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 "16.3 Parking sensor diagram” on page 149.

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).

MAN XAC77 PTE 1.3 Cyclic Data Exchange - Std signals 89 of 172



li(a XAC77 Profinet

G1_ZSW

[Unsigned, 16 bits]

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

Bit Meaning
0..9 |Notused
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 bit 13 Transmit absolute value cyclically or bit 15 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 Velocity measuring units on page 104.

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 Velocity measuring units on page 104.
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11 Acyclic Data Exchange

In addition to the Cyclic Data Exchange (see the "Cyclic Data Exchange - Std
signals” section on page 80), the Acyclic Data Exchange gives the possibility to
read and write parameters over the non real time channel.
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11.1 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

11.2 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
Manufacturer ID (Vendor D

975 0 : 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 | O |IP address assigned to the encoder variable | RO
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11.3 Index 0xBO2E : supported encoder specific parameters

P65000 - Preset value

[Unsigned32, RW]

Preset mode absolute

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 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 this preset value.

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 87; and G1_XIST1 preset control on page 99.

Index | Sub | Meaning Value | Access
65000 | O [Presetvalue variable | RW
EXAMPLE

An example of setting the Preset value is provided on page 139.

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 | O |Header 0x000C0101 RO
See "Operating
65001 | 1 |Operating status status table RO
values"
65001 | 2 |Faults see faults | g,
table
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65001 | 3 [ Supported faults 0x0030 RO
65001| 4 | Warnings () 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 . meas.uring range  in variable RO
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
in the encoder. This parameter is not affected by the
Compatibility mode settings.
(**) See Velocity measuring units in the "11.4 Index OxBFOO : user parameter
data” section on page 104.

implemented

Operating status table values

Bit Meaning

0 Code sequence

1 Class 4 functionality

2 G1_XIST1 preset control

3 Scaling function control

4 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
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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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11.4 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.

Code sequence

Code sequence 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 Class 4 functionality 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 XAC77 PTE 1.3 Acyclic Data Exchange 98 of 172




lika

XAC77 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 “8.3
Application Class definition" section on page 75.
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 139.

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
“Scaling function parameters" section on page 101.

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 "12.2 Error messages via the Alarm
Channel” section on page 108.

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 101).
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Compatibility mode

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-
Maximum Life failure tolerated. P925 is
Master Sign-Of- optional to control the life
Life failures sign monitoring

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

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

profile number

WARNING

If the encoder is used as a TO Technology Object (see "7.7 TO Technology
Objects” section on page 71), Compatibility mode parameter must be set to O
= Enable = Compatible with Encoder Profile V3.1.

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 Class 4
functionality and Scaling function control are enabled.

The permissible range for the scaling parameters is limited by the hardware
encoder resolution.
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EXAMPLE

In a 30-bit encoder having a singleturn resolution of 16 bits (65,536 cpr) and a
multiturn resolution of 14 bits (16,384 revolutions), the permissible value for the
Measuring units / Revolution is between 2° and 2'® (2'° = 65,536) while the
permissible value for the Total measuring range is between 2 and 2% (2% =
1,073,741,824).

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, ... 2,048, 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 XAC7718/1PT Profinet singleturn encoder has a singleturn resolution of 18
bits (262,144 cpr); the permissible value for the Measuring units / Revolution
will be between 2° and 28 (2'® = 262,144).

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:
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Total measuring range

Number of revolutions = : : :
Measuring units / Revolution

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 11.5 "Red Zone" section on page
105).

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 XAC7716/16384PT Profinet encoder has a singleturn resolution of 16 bits
(65,536 cpr) and a multiturn resolution of 14 bits (16,384 revolutions); the
permissible value for the Measuring units / Revolution will be between 2° and
2'% (2" = 65,536) while the permissible value for the Total measuring range
will be between 2 and 2% (2°° = 1,073,741,824).

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 101).
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Velocity measuring units

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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11.5 "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.
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EXAMPLE

XAC7716/16384PT multiturn encoder

Physical resolution:
 Singleturn physical resolution = 65,536 counts/rev. = 16 bits (2'°)

*  Multiturn physical resolution = 16,384 revolutions = 14 bits (2
* Overall physical resolution = 1,073,741,824 = 30 bits (2%
Set values:
* Measuring units / Revolution = 65,536 = 2
* Total measuring range = 442,236,928 = it is NOT a power of 2

[t results from this:
¢ Number of revolutions = 6,748 = it is NOT a power of 2
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This can be proved easily:

Overall physical resolution 1,073,741,824 .
Overall set resolution © 442236928 7

It follows that for 189,267,968 positions (1,073,741,824 - 442,236,928 * 2 =
189,267,968), i.e. for 11,552 revolutions, the encoder will work within the limits
of the so-called "red zone". After position 189,267,968 (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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12 Diagnostics and Alarms

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 108
status

Channel related diagnosis via the Alarm Channel See on page 108
Error codes in G1_XIST2 See on page 109
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12.1 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 95.

12.2 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 101),
channel related diagnostics can be switched off by the Alarm channel control
parameter, please refer to its description on page 100.

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 Cyclic Data v 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
LN ]
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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12.2.1 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 stand-alone 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 95.

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

12.3 Error codes in G1_XIST2

Error codes are sent in G1_XIST2 if an error occurs. For information about
G1_XIST2 refer to page 84.

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: Measuring units / Revolution and

Total measuring range not compatible.
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13 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 real-time communication differs
from real-time communication mainly in its isochronous behaviour: the start of
a bus cycle can deviate by a maximum of 1 ps (jitter is less then 1 us). IRT is
required in motion control applications (positioning operations), for example.
This communication is required, for example, for high-accuracy closed-loop
control tasks. IRT communication is not supported in this encoder.

13.1 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.

13.2 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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13.2.1 Setting an anisochronous communication

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 Not

synchronized value in the drop-down menu of the Synchronization role item.
Confirm pressing the OK button.
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Figure 36 - Setting the Not synchronized role of the 10 controller
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To configure the 10 device (Figure 37) 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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Properties - Interface (X1) E‘ ) g
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2 ElCPU 3152 Vel 0
X¥ MADR 0
Ul e 0 Mok synchronized L
21 A Poria 7 Sl Based Control 3007400
X2PPA Poria 2 RT Station
3 [Z] IRT option .-
4 DITBADC24V.
5 DOTE-DC24
<
Standard Telegram 63 0K Cancel Help
1
PROFINET 10-Gystem E

Figure 37 - Setting the Not synchronized role of the 10 device

13.3 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 real-time communication differs
from real-time communication mainly in its isochronous behaviour: the start of
a bus cycle can deviate by a maximum of 1 ps (jitter is less then 1 ps).

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.

IRT communication is not supported in this encoder.
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13.3.1 Setting an isochronous communication

IRT communication is not supported in this encoder.
To activate the real-time class 3 both the 10 controller and the 10 device must
be configured. To do this proceed as follows.

To configure the 10 controller (Figure 38) 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 38 - Setting the sync master role of the 10 controller
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To configure the 10 device (Figure 37) 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 39 - 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 40 - 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 "13.5 PIP
(Process Image Partition)" section on page 125.
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Figure 41 - 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 “13.4
OB61" section on page 124.
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Figure 42 - 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 43 - 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

"13.5 PIP (Process Image Partition)" on page 125.
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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 57.

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 the "13.7 Topology Editor" section on page 131.
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Figure 45- 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 the "13.7 Topology Editor" section on page 131.
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Figure 46 - 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

PROFINET 10 Isochronous mode command.
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Figure 47 - 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.

l Isochronous Mode:

CRU [cPU 3152 PH/DP ~|
DB &Sl
Isochronous mode application: ‘ng j
Application defails
Application cycle [us]: 1000.000 Process image parttionfs} |1
Delay fime [us] 15.000
1
2 Data cycle [us] 1000000 %
X7 P -
o Py | 10 system numoer 100
X2F1A Poia
X2F2A Potd] | | TiTamode Ti [TiMin [ TMax [ To [ ToMin | ToMax | TioTime.
3 |Aulnmal\ca\\y 126.000 125.000 1000000 250,000 250000 1000.000  125.000
4 DITE:
5 D014
= 10 devices in isochranaus made
Address | Designation PIPs TiTom. | Ti Ta TiMin Tablin | TieTime..
o0 HM i inthere. 125000 250000 125000 250000 125000
<
w0 v
o] [ ol Madules / submadules
7 Slat Designation PIPs Synchro... | TOPMin | TDPMan_| Titin/TC Tabin/TCH
2 [FlcPumszenor] | (D bt no 0000 0.000
oo [T T e 1 Multium 30 Bit Module o 0000 0.000
A 11 Parameter Acosss Point o 0000 0.000
A\ [ A 1 Standard Telegiam 83 1 ves 125,000 125.000
s f ] Far
2ol Forr
3
4 DI1BxDC24Y < 5
5 DOT6DC24Y/0.54
&
7
5] Close: Help
Press F1 to get Help,

alx

e

[Cortrol 300/400

cha

Figure 48 - Isochronous Mode dialog box
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13.4 0B61

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.
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43 File Edt Insert PLC Debug Yiew Options ‘Window Help -8 x
DS &S & BB - g a 25 im) = 4
EE | Contents 0f: 'Environment)Interface’
I ~
£ oy sty 0BSL : 'DF Synchromous Interrupt®
) FB blacks
&3 FC blocks Comment:
-] SFE block|
-8 SFC block Network 1: SFC1Z6
Al uitiple ir
e Libraries [prams 2
CALL "SYNC_PI" SFC126 -- Synchronous updsting of a process-inage parcition of the inpuc:
PART  :=BE16FL
RET_VAL:="Retval SFC1Z6" misoz
FLADDE :="FLADDE SFC1Z6" M504
CALL "SYHC_PO" SFC127 -- Synchronous updsting of 2 process-inage parcition of the oucput
PART  :=BE1EFL
RET_VAL:="Retval SFC1Z7" miLs0s
FLADDE :="FLADDE SFC1Z7" mi1s08
< b3
x
= v
MFoga. [E |, >
Press F1 ko get Help, 2 [affline Bbs 5.2 Insert [Chg

Figure 49 - OB61
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13.5 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.

13.5.1 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.

& aad
]

DEed & o wn |2 %8 w2

Properties - Standard Telegram 83

F= General Addresses |
3
1 Inputs o
2 IS e T o ;
g
Ll PR End 15 PIP T S P
Jo oz Based Control 300,400
;@P}H Por 2 T Bene
4 EIE Bt 0 Pt
5 Di016+DC24) Bt 3 PIP 1 -
<
=0
siot| ] Module
BEEN e
FROFINET I0-5ytem e

Figure 50 - 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 119.

13.5.2 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.

13.5.3 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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13.6 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 sync 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.

IRT communication is not supported in this encoder.
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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.

E{;HW Config - [SIMATIC 300(1) {Configuration) -- Lika]
@l station Edit Insert PLC Wiew Options Window Help

D& 8 & din ol | BN 31| %8| w2

=5

g x

Ethermet{1}: PROFINET-0-Gystem (100)

Copy
1 ~
2 ] CPU 315-2 PH/DP T Insert Object...
X MEDP Edit PROFINET IO System IP addresses...
Ul e VIO 3
X2t Poi T
Pl Port 2 =
3
4 DITEsDC24Y Delete
5 [§ povesconinEa
= ld b Move
Go To
Object Properties...
<
Besign Asset ID...
48| Ethemet{1} PROFINET-0-System (100)
DeviceNurber | [[] IP addes... | DeviceName | Orderny
192.168.20.{HM HMan

= ol
ChrHC
| Pofie [Sanderd |

+ B PROFIBUS DP
£ PROFIBUS-PA
+ & PROFINET 10
= [ SIMATIC 300
+ [ SIMATIC 400
« [l SIMATIC PC Based Conliol 3004400
#- 8, SIMATIC PC Station

»

Ale+Return

[E$

|

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

Figure 51 - Assigning the 10 device to a

PROFINET I0-System

icha

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.

ETI]’ Domain management - Ethernet(1)
D28 By &|| SwmoDomsn MRP Domain |
Sync Domain olxl
Syne dom efau New \ | g
Sendclecktime  [yoop | Details... -
7 [ms]
z
N 0 Modes
ﬁpm H —i St/ e
ersn SIMATIC 300(1) / PROFINET-I0-Spstem [100] rtral 300/400
3
4 [}
5 D
Sitation / Device Name | Synchronization Fole | AT Class__| IRT Option | Redundancy |
SIMATIC 300{1) / PNAD Sync master RT,IRT high flesibility, high perfor... Full
¢ SIMATIC 30001 / (11 HM Sync slave IRT bigh perfomance Ful
:[:l Ethemet(1}: PROFI
Device Number | [{_1H
192
Modules
Display...
bl
Cancel Help

Press FL to get Help. Chg

Figure 52 - 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.

I - =]
iy
028 8y &|| SwneDoman |MAFDoman|
Sync Domain olxl
Sync domain spncdomain-default -l e Doma Al
| = 0] UR Sendolocktime  [Toon ] 2
= Maximum bandwidih for cyciic data 500,000 ps
2 W oH N Bandvwidth used for cyolic data 22730 ps
ades
| g H —"g I Fiee bandvidth for TCRAP, 977.270 ps
o TR Station / 10 system
o 3 SIMATIC 300(1) / PROFINETA0-System [100)
3 500000 ps
[} 1] 20% 100,000 ps
5 od
Cyclic data
Station / Device Name [ 5p i
SIMATIC 3001] / PHAO Sync master Upper fiit for AT [100.000 o= & x| =
< SIMATIC 300(1] 7 1] HM Sync dlave [ Caloulated allosation for IRT:  [15.690 s PROFINET-O-Syster (100)
:l:l Ethemal(1} PROFI [ caleulated alocation for RT:  [7.040 us PROFINET0-Systerm (100]
Device Number | [
n | 192
i
Cancel Help
Modules:
Display.
<
oK Cancel Help

PressF1 to get Help,

Figure 53 - 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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13.7 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.

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

@l Station Ecit Insert PLC View Options Window Help -8/ x

OD=Es8 B S Pl e =

e alx
Ethemet(1): PROFINET-0-Spstem (100) Find ot g
Capy cer+C
_ Brofle:  [Standard |
M W erorEns oF

222 PROFIBUS PA

z [ CFU 3152 PN/DP il -2 PROFINET 10
i

Xt MPLDP ] SIMATIC 300
x PO [l SIMATIC 400
)2PiA Port 1 -] SIMATICPC Based Contiol 300400
,;QFEH Port 2 - G SIMATIC PC Station
4 DITEDC24Y. Delete Del
5 DOTEHDC2A/05A
- Mo

Go To 4

Chiect Properties... At+Return

v
< >

Assign Asset D,

4] | Ethernet(1) PROFINET0-System (100]

Device Murber | [§IP addres... | Device Name fial.. | 5. | C
i |Ea 192.168.20_{HM val
I i

PROFINET 10-Gystem E

Edit topology of the current subnet. (Chg

Figure 54 - 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 120), 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.

23 - [=]
- @ & Topology Editor F‘
0O &% =
Table:view | Graphic view | Offine/online comparisan | =EH
nt|ng
Iteiconnsstion table Selostion range ot
IV Show station name: Fiter: | Show all ports ~ Fiter: | Show all ports ~ El
Port Partner port Cable len | Signal éel | Comment R
=~ HM [+ SIMATIC 300(1)
O Portf ¢ P1) SIMATIC 3001) LPHAOLCPU 315... 100m  0.60us
B Port2001 P2
£ SMATIC 300¢1)
[ PNAG(CPL 315-2 PR/DR)
@ FPotiC2PIR)
[ Port 2(2P2R)  HMPortd (X1 P1) 100m 080ps
Passive Companents
[+~ SCALANCE X100
i T+ SCALANCE W
- medium converter
== (5] PC Modules
(+)- Standard IE
Diszicall [#1- SIMATIC HMIT
f
< d
orine | Expor Options
A

Press F1 to get Help,

Figure 55 - 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 neighbour 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.

HW 00
m ] 3]
P - Topology Editor
0= 9 pology &=
Table view | Graphic view  Offine/online comparison ] ozl
| ;g
Configured topology [offine) Detected topology [oniine] ik
Fiter. |Show all devices ~| 2 devices found :‘
Object name Partner port Cable data Oblect naime Partner ort Ceble tata
=1~ Hi E-hm
Part 1 (1 P1) SIMATIC 300(1) \PRHO(CPL 35... 100m (.60 us) Part1 pr-in \Port 2 5m (0.01 ps)
Part 2 (%1 P2) Port2
= PN-IDICPU 315-2 PMODP) =) pn-io
Part1 (X2P1R) Port 1 P77 \Port 1 -C-)
Port 2(%2 P2 R) Hit 1Pt 1 (1 P1) 100m (0.60 pg) Port 2 hin \Por 1 Sm (0.01 ps)
<
=5
Device N
i
< J e
¢ 3 B ‘ Osliens ‘
bl
Carcel Help e

Press F1 ko get Help.,

Figure 56 - Topology Editor: Offline/Online comparison

cha
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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.

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

il Station g

Topology Editor ONLINE

I D D"\- o)
Table view (Graphic view | Offine/oniine comparizon |
uﬂnﬂ
List of nodes that cannot be assigned =

T Object name | 1P address | MAC address | Module type |

Line Diagnostics

Cable status:

AT T
Cable property
< Mame | Link powet
@ CPU 3152 PN/DP\Parta 2 [RO/52/42 P2 ) -
.! @ HMunterface\Part 1 (41 P1)
Devics N
i
(Online detection completed,
fline | Update Module Infarmatian. . Dptions... Print. Updste | Close
T—
£
i3 Cancel Help j
Il
Press F1 to get Help, [ [ Chg

Figure 57 - Topology Editor: Graphic view

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

Below is an example of traffic between the 10 controller and the 10 device in IRT
mode (IRT communication is not supported in this encoder).

o Gigabit Ethernet Adapter (Microsoft's Packet Scheduler) : WevicelNPF_{0BB6555 5} [Wireshark 1

Fle Edt View Go Capture @nalyze Statistics Telephony Tooks Internals Help

SN BEEXRE Ae+TFLRI|EB Qe E2mE| &

Filter: | Expression...

No.  Time: Source Destination Protocol Info A
L/ 2 B 694 2LI000 LIKESF I _UUIUUIUL  STemens_LbiTaisy P KIL3, LUIUXULUU, LEND 4U, LYCle:ildbze \Vaiia,Primary,Uk,kun)
19773 9.694220000 Siemens_16:Fd:31  LikaSr1_00:00:01 PNIO RTC3, ID:0x0101, Len: 40, Cycle:14624 (valid,Primary,Ok,Run)
19774 9.695217000 LikaSr]_00:00:01  Siemens_16:fd:31 PNIO RTC3, ID:0x0100, Len: 40, Cycle:14656 (valid,Primary,Ok,Run)
19775 9.695223000 Siemens_16:fd:31 LikaSr1_00:00:01 PNIO RTC3, ID:0x0101, Len: 40, Cycle:14656 (valid,Primary,0k,Run)
19776 9.696223000 Likasr]_00:00:01  Siemens_16:fd:31 PNIO RTC3, ID:0x0100, Len: 40, Cycle:14688 (valid,Primary,Ok,Run)
19777 9.696229000 Siemens_16:fd:31  LikaSr1_00:00:01 PNIO RTC3, ID:0x0101, Len: 40, Cycle:14688 (valid,Primary,0k,Run)
19778 9. 697224000 Siemens_16:fd:31  LikaSr1_00:00:01 PNIO RTC3, ID:0x0101, Len: 40, Cycle:14720 (valid,Primary,Ok,Run)
19779 9. 697231000 Likasr]_00:00:01 PNIO 10:0%0100, 40, Cycle:14720 (valid,Primary,Ok,Run)
19780 9. 698222000 PNIO 40, Cycle:14752 (valid,Primary,Ok,Run)

00,
10:0x0101,

9.699225000 : PNIO Cycle:14784 (valid,Primary,0k,Run)
19783 9.699231000 Likasr]_00:00:01 PNIO ID:0%0100, Len: 40, Cycle:14784 (valid,Primary,0k,Run)
19784 9. 700224000 Siemens_16:fd:31  LikaSr1_00:00:01 PNIO I0:0x0101, Len: 40, Cycle:14816 (valid,Primary,0k,Run)
19785 9. 700230000 Likasr]_00:00:01  Siemens_16:fd:31 PNIO 10:0x0100, Len: 40, Cycle:14816 (valid,Primary,0k,Run)
19786 9.701226000 Siemens_16:Fd:31  LikaSr1_00:00:01 PNIO ID:0%0101, Len: 40, Cycle:1484s (Valid,Primary,Ok,Run)
19787 9701232000 Likasr1_00:00:01  Siemens_16:fd:31 PNIO ID:0%x0100, Len: 40, Cycle:14848 (valid,Primary,0k,Run)
19788 9.702224000 Siemens_16:fd:31 Likasr1_00:00:01 FNIO I0:0x0101, Len: 40, Cycle:14880 (valid,Primary,Ok,Run)
19789 9.702230000 LikaSr]_00:00:01  Siemens_16:fd:31 PNIO ID:0x0100, Len: 40, Cycle:14880 (valid,Primary,0k,Run)
19750 9.703223000 Siemens_16:fd:31  LikaSr1_00:00:01 PNIO ID:0x0101, Len: 40, Cycle:ld912 (Valid,Primary,Ok,Run)
19791 9.703230000 Lika5r1_00:00:01 Siemens_16:fd:31 PNIO ID:0x0100, Len: 40, Cycle:14912 (Valid,Primary,0Ok,Run)
19792 9. 704184000 Siemens_16:Fd:31  LikaSr1_00:00:01 PNIO ID:0x0101, Len: 40, Cycle:1d4944 (valid,Primary,0k,Run)
19793 9.704191000 LikaSr]_00:00:01  Siemens_16:fd:31 PNIO I0:0x0100, Len: 40, Cycle:14944 (Valid.Primary.0k.Run) |

@ Frame 19781: 60 bytes on wire (480 bits), 60 bytes captured (480 bits) on interface 0
@ Ethernet II, Src: LikaSr]1_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: 0x35 (Frame: valid and Primary, Provider: Ok and Run)
@ PROFINET IO Cyclic Service Data Unit: 40 bytes
User Data (including GAP and RTCPadding): 39 bytes
@ Undecoded Data: 40 bytes

0000
0010

0030

00 1b 1b 16 fd 31 10 b9
80 80 80 80 80 00 00 80
02 00 00 00 Q0 80 80 00
00 00 00 00 00 CO 00 00

fe 00 00 01 86 92 01 00
00 1a db d9 00 00 QD OF
00 00 00 00 00 Q0 Q0 00
39 a0 35 00

R N

Figure 58 - Message monitoring
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14 Encoder replacement using LLDP

LLDP (Link Layer Discovery Protocol) is a Layer 2 protocol that is used to detect
the closest neighbours in the network. It enables a device to send information
about itself and to save information received from neighbouring devices, i.e. it
provides the option of communicating data between neighbouring 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.

B - [ [x]
)

LRS- T P i =

A

oz
Finct it dhi

Ethemet(1]: PROFINET0-System (100)

= Properties - PN-I0 (RO/SZ.2) ) = |
1 Media Redundancy | Time-of Day Synchionization | Optiores | }gﬂi_g,f
2 CPU 315-2 PN/D| General } Addresses | PROFMET |  IDevice |  Sunchionizaton | FIMET 1D
X7 MPLDP e 300
Shart description PHID empt
2P Fort 7
A e Device name: [P I:Egggf;ff“””““m’m“
3
4 DE-DC248Y > =
f DO16:DC24v/0. [V Support device replacement without exchangeable medium
Interface
Type: Ethemet
Device number. o
Address: 192.168.20.180
< Networked Yes Froperties.
&5 Comment
Slat Madule | orer rur
1
2 |[E[CPu 315-2 PN/DP__|GES7 31
AT AR
”,; fo oK Cancel Help
o o
3
4 DMEDCZAY EES7 3211BH02- 040 20..2] ‘
] DOTERDC24Y /0,64 EE 57 322-18H01-0AA0 4 6
5 '— PROFINET 10-5ystem E
z |
g | o
Cha
Figure 59 - 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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15 Read & write in acyclic comm

Request Reference

DO-ID

BlockHeader;
ParameterResponse

transfer
response to
Data Record

transfer
request to
Parameter
Manager

BlockHeader;
ParameterRequest

Request Reference Response ID Reqi.ml' RequestiD
BesD B g DOID No of P
PROFldrive PROFIdrive
Base Mode Parameter Base Mode Parameter
response request
Parameter
Data Base
Drive / DO

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 0xB7 if there is an error in the request

header

Figure 60 - Base mode parameter request and response
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15.1 Example: reading and writing a parameter (Preset Value)

15.1.1 System Function Block 52 (SFB52)

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

£ Fie Edt Insert PLC Debug View Options Window Help -ax
D& & dn =25 m x2
BE Contents 0f: ' Environment)Incerface’
=@ Totertace rame
£ hew netwark S i 1
- Bit: logic ‘B REQ [k ouT
(2] Comparator @ w [ 0_oUT
#eg Converter B mEX M STAT
2 Counter B MLEW
(o8] DB cal = 4@ our
(&1 Jumps D vALID
- [21] Integer Function @ BuUsY
Floating-pairt: fit, = ERROR
Hove @ sratus
(3] Program contral = LEw
# (32 shiftRatate =@ m_out
+ Status hits = RECORD
(&) Timers & eTaT
(39 Word logic
g FBblocks
FC blacks
= g 5B blocks
o
AF SFBS3 WRREC =
(@) SFC bocks SFBSZ : Ticle
Jill Multiple instances TR
- 8 Libraries
< >
CREC | DF |
S v
Do, [BEcan .
=
=
[A1ETER 1Enor 2 Info 3 Crossteferences 4 Address info, 5 Modity € Diagnostics 7: Comparison
Press F1 to get Help. D [offline Abs <5.2 Rd

Figure 61 - SFB52

15.1.2 System Function Block 53 (SFB53)

i LAD/STLIFBD. - [SFBS| ka\SIMATIC 300(1)\CPU 315-2 PN/DPY...\SFB53] 3]
o Fle Edt Insert PLC Debug Yiew Options Window Help HEES
D@e W S din o | 25 m %3
2l s o 5
Contents Df: *Bnviromment)Interface
= & Interface [Name
FB blocks ] @I
FC blocks ‘@ rEg @ ouT
S| SFB blocks @ m < 18_ouT
1 SFES: @ INpEX @ sTAT
o @ 1
5] SFC blocks =0 out
O} SFCL26 SYNC A @ pouE
{0} SFC1Z7 SYNC A | pust
il muitiple instances ‘@ ERROR
# ) Lbraries B STATUE
= €@ _ouT
‘@ RECORD
18 STAT

-~
SFBS3 : Title:
< >
Comnene:
RREC ] DP E
CT— &
[ED Frogram SCalsh | .
x|
|
[ATETE 1 Ener 2 Info 3 Crossreferences 4 Address info. 5: Modiy E: Diagnostics 7: Comparisan
Press F1 to get Help 2 [offine abs <5.2 Rd

Figure 62 - SFB53
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15.1.3 Data Block 1 (DB1)

£ File Edit Insert PLC Debug View Options Window Help
> e
DE-Ed & B O %5 & DE »
=
2l ndaress  [Name [3pe Initial value |Comment
0. STRUCT
& Libraries +0.0| |Request_reference BYTE 41640 Reguest header:unique identification of the reguest/response.
+1.0| [Request_ID Bv1s Bsisz Request header:0x0l-request parameter,0x02=change parameter
+2.0| [2xis_No _DO_ID EYTE B§1540 Request header:D0 addressing for multi-aris or modular device
+3.0| [No_of parameters Bv1s Bsi6sl Request header:nuuber of parameterer (range 0x0l..0x27)
+4.0| [accribute_parameter 01 [BYTE E§1e§10 Darameter address:type of ocbject (Oxld=value
+5.0| [No_or_elements_nl Bv1s Bs1680 Parameter addressinun. of elements(0=special function
+6.0| [paraneter_suuber_0L [worn Wyleganz Parameter address
+8.0| [subindex [worn ws1680 Parameter address:subindex
#10.0| [Format EYTE E§lefd3 Parameter value:data type {Oxd¥=doublu word)
+11.0| [No_ot_value Bv1s Bsi6sl Parameter valueinuuber of following values
+12.0| |Value IDINT L§3z Parameter value
-16.0 END_STRUCT
i
< »
=
2
[P 1:Erar 2 Info 3 Crossteferences 4 Address info. 5: Modiy 6 Diagnostics. 7: Compatison
Press F1 to get Help. D [offline labs <5.2  [Insert

Figure 63 - DB1

15.1.4 Data Block 2 (DB2)

I L AD/STLIFBD.

[DB2

ika\SIMATIC 300(1)\CPU 315-2 PN/DPA...\DB2]

F Fle Edit Insert PLC Debug Wiew Options Window Help a8 x
DS-HE & | o | 25 6 DE X
EE [pddress Name Type Initial wvalue |Comment
5. sTRUCT
= W Libraries +0.0| [Request_reterence mirror [BTTS BeL6s0 Respoms header:mirroring of the request_refersnce
+1.0( |Response_ID ETTE EfLleH0 Tesponse header:Ox0l=request parameter
2.0| [dxis Wo_DO_ID mirrored |BYTE Beleso Response heades:aris mirrorsd
3.0| [No_ot_parsncrers BrTE Bslesn Respomse headsrimwmber of paransters
+4.0| [Formac BYTE EBflegn Paramster value:data type
+5.0| [No_of value BYTE Beleso Parsueter value:mmber of following values
+6.0] [Value DWOTD DIELEH0 Parsmweter value:paraweter value
=10.0 END_STRUCT
¢
Bieogs. [E |, 3
x|
2
[T TP A Ener 2 Info 3 Crosstefeiences 4 Address info. 5: Modiy &: Diagnostics 7: Comparison
Press F1 to get Help. D [offline Mbs 5.2 [Insert

Figure 64 - DB2

MAN XAC77 PTE 1.3

Read & write in acyclic comm

140 of 172



l 'i (a XAC77 Profinet

15.1.5 Data Block 3 (DB3)

Datablock Edt PLC Debug Wiew ‘window Help

IR T L

Initial value | Actual vaie Comment
1 REQ BOOL FALSE FALSE

2 2.0 [in D DWORD DIV#1E#0 | DWHTERD

3 6.0 [in INDEX. INT [} 0

4 8.0 |in MLEN INT [

5 10.0 | out WALD BOOL FALSE FALSE

3 0.0 |out [BUsY BOOL FALSE FALSE

7 10.2 |out ERROR BOOL. FALSE FALSE

8 12.0 | out STATUS | DWORD DIV#1E0 | DIARIERD

9 16.0 | out LEN INT [} 0

10 18.0 [in_out RECORD | ANY PAP 0.0 V... [P#P 0.0%OD 0

Messages |
The default view was loaded because the relevant system attributs is nat set or doss not exist,

Press F1 for help, 2 [offine [ b | [

Figure 65 - DB3

15.1.6 Data Block 4 (DB4)

DB Param, - DB4
Datablock Edt PLC Debug Yiew Window Help

SES o o LR 6 |82
DB4 -- Lika\SIMATIC 300(1)\CPU 315-2 PN/DP

| Address | Declarstion | Name Intiel velue | Actual value Commert
FALSE FALSE
DWi#6#0 | Divr1620

PAP 0.0VOD 0

Messages |

The default view was Inaded because the relevant system attribute is nok set or does nok exist

Press F1 for help, D [offline [ um | [

Figure 66 - DB4
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15.1.7 Organization Block 1 (OB1)

i3 Fle Edt Inset PLC Debug View Options Window Help

- ax
DEe-EH &% 2@ dig | a1 | 25 6 nE| & "2
1 Contents Of: '"Environment)Interface’
=@ Tonerface e ]
¥ New netn - fE TBHP Ik [TENP ]
kS B blocks a |
(@ FC blocks
+ {E8 SF8 block
= (£8 SFC block =
Al Mukiple i 0Bl "Hain Program (Cyelic)"
) Libraries
ietwork L call FC1 for asymchronous request of reading/writing parameter |
[ca11 Fo1 |
CALL "Check asyme. reguest' FCLl
< ¥
i
v
Hirega. [ | 3
|
Iz
[T TR 1:Enor 2 Info 3 Crossreferences 4 Address info. 5: Modify & Diagnostics 7: Comparisan
Press F1 ta get Help. D [offline hbs 5.2 Insert

Figure 67 - OB1

15.1.8 Function 1 (FC1)

D/STL/FBD. - [FC1

O File Edt Insert PLC Debug View Options Window Help

-8 x
D@t d & i | g %5 6 =] x?
FCL : Function called by OBL S
T New netwl ¥
E Connent: ‘
i
AN colect record index
&
Conuent:
+ M Libraries
Network 2 : Urite request
[se =FEs3 "WRREC" (write record) for write a data record ‘
T "EBeques B0 record index® a4
W “Urice in progress" me. 1
W “Read in progress" nss
hiz "Read regquest" M2.Z
s “Urite requestt nz.0
L UslesBozE
T “INDEX 0zE0ZE" miLo0
CALL “URREG' , "InstanceDB_SFBS3*  SFBSS / DE4 - Urite a Process Dasa Record
request” ne.0
hddress of PAP" Moz - Diagmostic address of Parameter Access Point in Slot 1 Sub
0xB02E" miLoo
couplated M40
in prograss’ me.1
in write record" Midz
2 3 #DEL.DEX0.0 BYTE 16
i U "Urice in progress oL
R Urice reguest ne.0
v
Brers. [E |,

Fress F1 to get Help.

Figure 68 - FC1

@ [offine Abs <52 Mwiln3

Insert
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JFBD. - [FC1 -- "Check async. request
i} File Edt Insert PLC Debug Yiew Options Window Help -8 x

= = ) o || a | 25 6 im] = X2

~
5 Mew et
# FB blocks
+ FC blacks Network 3 : Read
e 515 block etwork 3 : Read raquest
# SFC blok| [Use SFESZ EDREC' (read record) for read a data record
Hitiple i
- Libraries
u "Reques /W record index’ H8.4
N "Write in progress’ H8.1
UM "Read in pragress” u8.3
W *Write recquest” uz.0
& "Read reguest" us.2
L W§1E5B02ZE
T “INDEX DxBOZE" w100
"EDREC" , 'InstanceDB_SFESZ"  SFBSZ / DB3 -~ Read a Process Data Becord
“Bead request” u8.2
Diag. hddress of DAD m10E -- Diagnostic address of Darameter hecess Paint in flot 1 Sub
INDEX 0xEOZE" wiioo
LI =10
Read in progress” u8.3
.2
D18
$DE2.DEX0.0 BYTE 10
u "Read in pregrass’ us.3
r "Read request® u8.2
< >
%
= v
EiPoge. [ |, 5

Press Fl ko get Help. D [offine abs <52 el Ln3 Insert

Figure 69 - FC1

15.1.9 Function 2 (FC2)

D/STL/FBD. - [FC elect Record Inde:
43 Flle Edt Insert PLC Debug Yiew Options ‘indow Help BEES

DEs-H & 4 b@alo din a1 | %5 w2

I -~
BiNewnetvl| | 0o oelece Record Tndex
-
“ Connent:
-
il Muttiple ir|
o s SRS GED BOREDR Az By G GEeoD ‘
u "Req PESO0D: Prasst Valus® H102.0
sPB PL
sPx  PRID
£ /P6S000: PRESET
L L L#s 5000
T "Request DB".parauster muber 0L DEL.DEVE - Paramscer addrass
b WHLEH4S
T "Request DB Fornat DB1.DEBLD - Paramscer valus:dats type (0x43=doubly word)
i WELEFO
T "Request_DB". subindex DB1.DEUS - Paramscer address:subindex
p "Response DB*.Valus DB2.DEDS - Paramster valus:paramecer walus
T PESO0D: Fraser Valus* m150
spx PRID
sED: WP ©
< >
i
v
WiPogs. [E | >

Pross F1 ta gat Help. 2 [offine Abs <52 Ml Lnal Insert [chy

Figure 70 - FC2
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15.1.10 Acyclic request of Preset

See P65000 - Preset value on page 95.

@m ~[P6500-Preset - aLika\SIMATIC 300(1)\CPU 315-2 PN/DP\S7-Programm(1) ONLINE]
-8 X

¥4 Teble Edit Insert PLC Variable View Options Window Help
| Dlzla] 8| &(mle]o]| x| | x)
] A R

Al pdiress | Symbol [ symisol commert Display farmat| Status vakie hochy valie
1 #iencoder(2038=0x7FE )
Z_ MD 108 "Diagy. Address of PAP" Diagnostic address of Parameter Access Poirt in Siot DEC L2038 L2038
3| #Requestiypet-read paramster 2=wrie paramter
[+ | ©DBIDBB 1 "Request_DE"RequestD  Reguest header 0x01=request parameter Ox02=chang.. HEX BrER1 BHIBH01
5|
(6| ™ 1020  "ReqFGS000Freset vae' B00L
|
8] ivaiue write
9| DB1DED 12 *Request DE"Value Parameter value HEX WA BR00DD0000 | DV 400000000
[o]  svalue read
W MD 150 "PESO00:Preset Walue" HEX Divy#1 E¥00000000
[iz]
[13]
Lika\SIMATIC 300(1)h...|57-Programm(1) <© RN Abs <5.2

Figure 71 - 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.

[ var - [P6500-Preset - aLika\SIMATIC 300(1)\CPU 315-2 PN/DP\ST-Programm(1) ONLIN

&R Toble Edk Insert PLC Vaiable Vew Optons Wmdow Felp

& Dil|| & &[®(e]o|-| X| [ 2| K|

fer | &6|4| |
[E2Hw Config - [SIMATIC 300(1) (Configuration) -- S - + I vosty vake |
Bl Station Edk Insert PLC View Options Window Help
£ g i PR S o w5 7
DSs8 H G| @ o oln [ R N2
e
Ethemet(1): PROFINET-0-System (100)
M 1020 g SO0 Preset Vae" [—
cor0eD 12 heqe DV s e T T

Value read

MO 150 "PBS000 Preset Vakie® Hex DWH18£00000000

@OHM
=

4 i IR
5 i ENESEY -
<
-] 0
Sit| (1 Hodie Orderrumber | I addess | 0 adress | Diognostc adress: | Conme
Z
7 [ e 77
T o7 7
7 A
LA Mt 30 B Modle >
(€] EZD )
M
— ——
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15.2 Monitoring a variable

Below is an example of variable monitor in case of Telegram 83 and IRT
communication (IRT communication is not supported in this encoder).

NOTE

Controller Sign-Of-Life is active.

@Var [Telegram 0x53 -- GLika\SIMATIC 300(1)\CPU 315-2 PN/DP\S7-Programm(1) ONLINE] _

Y3 Table Edi Insert PLC Variable View Options Window Help

| Di|E| & [B|e|o|«| x| 2] ¥

fer ] i) 1]

Lika SIMATIC 300(1}.. A57-Programm(1)

< R

Figure 72 - Monitoring a variable

A Address | Sympol [ Symbol comment Display format| Status value Modify walue
1 STANDARD TELEGRAM 53
2] == OUTPUT DATA (CONTROLLER =» DEVICE)
3| aw o "snazenc Encoder cortrol word BIN 2#0000_0100_0000_0000/  240000_0000_D000_0000
[a] & 0z "snazEncao Cortral ky PLT BOOL 1 lrue true
5|
6] aw 2 "o1_smar Sensor 1 contral word HEK VH1E#2000
7| & 23 "e1swnr Home position mods (0=absole,1=relative) BOOL W faise
[ (& 24 "o1_sTwiz Setthis it far preset position (f enaklec) BOOL 1 false
8] |a 25 "o1swiz Transmit absolute value cyclically BOOL 1 lrue true
o] & 26 "ot smwis Activete parking sensor BOOL W faise
] & 27 "e1_swas Acknovlecging & sensor error BOOL 1 raise
[12] INPUT DATA (DEVICE => CONTROLLER) ==
[M3] B~ 0 "zswoEnc Encader status ward BIN 2#0000_P000_0000_0000
4] Bv 2 "o1_zsee Sensor status word HEX \i1B#2000
M5| E za "oi_zswar Errar ack detected BOOL W false
6] E 24 "o1_rsmaz preset executed BOOL W false
M7| B 23 "oi_zsway Enc. s fransmitting postion value cicically BOOL 1 e
8| E 25 "Gi_rsmia Parking sensor active BOOL 1 raise
Ma| E 27 "oi_zsmis Sensor error BOOL W faise
[20]
[21] e 4 "cioasT" Enc. position value HEX D1 BRODAOA B
22| E 8 "oio0sT2 Enc. postion valleieror telegram HEK D1 GRODAOA G
(23] Ep 12 ST E Velocity 32 bit DEC Leo
[24]
=) ——

&bs <5.2
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16 Encoder state machine

PARKING | | NORMAL OPERATION | .|  PRESET
(see on page 149) (see on page 147) (see on page 148)

ALARM
(see on page 150)

Figure 73 - Encoder state machine
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16.1 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

MAN XAC77 PTE 1.3
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16.2 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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16.3 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)

» Execute parking

A

G1_STW.12

(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

MAN XAC77 PTE 1.3 Encoder state machine
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16.4 Error diagram

16.4.1 Acknowledgement 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: acknowledgement 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: acknowledgement in process)

«
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16.4.2 Acknowledgement 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: acknowledgement in process)

«

G1_STW.15=0
(Acknowledging a sensor error)

.
>

ERROR NOT SOLVED

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

«
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17 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;

0 ) (] T

Figure 74 - Opening the web server

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

% & [@ronese B8 & - e Gen- ”

L3
l'l ( a website certificates

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

Change the preset value
Technical documentation

Password protected menus

Firmware upgrade

e @ reret oo -

Figure 75 - 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.

2 bttp:1192.168.20.195/Encoderinformation. him - Windows Internet Explorer

OO - [Elminse.onm s5Erciitomsiontin )= 7

e — -
e G0 @ hepij1192.168.20.195 EncoderInformation.htm -8 i - |2 Pagina ~ {F Strumenti +

Encoder information

0x1069£.0.0.1 > e o=cW
133400002 it O=disabled

...attention ....this page is not updated automatically

L4 @ mtemet. ®100% -

Figure 76 - 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 "11.4
Index OxBFOO : user parameter data" section on page 98).

For further information on the encoder specific profile parameters refer to the
sections "11.2 Index OxBO2E : supported PROFIdrive specific parameters” on
page 92 and "11.3 Index OxBO2E : supported encoder specific parameters” on
page 95.
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Ve 4| @ htpijf192.168.20.195 EncPostion e f2 - B - @ - [=rPogina - G Strumenti ~

Encoder position

0X28031B6A

Fi 3 @ internet H100% -

Figure 77 - Encoder position page

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

“hange the preset value
Tnsert the pres: ecimal form without 0x prefix,then press ENTER

Exam ite 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 78 - Change the preset value page
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For detailed information on setting the preset value please refer to the "17.2
Setting the preset value" section on page 164.
The technical documentation command allows to enter the web page
(http://www.lika.it/eng/prodotti.php?id cat=267&id fam=270¢tid sfam=492) in
the corporate web site where specific technical information and documentation
concerning the Profinet encoder can be found.

Firmware upgrade

Figure 79 - Firmware upgrade page

This is a password protected page. For detailed information on the firmware
upgrade please refer to the “17.1 Firmware upgrade” section on page 157.
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17.1 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;

Figure 80 - Opening the web server
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2. in the Home page press the Firmware upgrade command to enter the
Firmware upgrade page;

& | @Homepage f - B) @ - [} Pagha + () Strumenti -

‘
L3
li<a
encoterimomaton | jka Electronic's Profinet encoders
Encoder position Web server

Change the preset value

Technical documentation =

Password protected menus s‘\

Firmware upgrade

Pl

ri =

Figure 81 - Web server Home page

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

[/ HomePage - Windows Internet Explorer.
0O - enmmmmn

) (%) (] [care drercasecre BE

f2 - B - [rPagna - O Strumenti -

M lica BRI
encoderintomation | jka Electronic's Profinet encoders
Encoder position Web server

Change the preset value

Technical documentation

Password protected menus

Firmware upgrade

3 @ temet o -

Fine

Figure 82 - 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 83 - Firmware upgrade page

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

& =
QO - (e mwiiisn sty emaneba 5% oF

the program S_PNexe.The Web server of the encoder s stopped

Figure 84 - 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;

Figure 85 - 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;

Figure 86 - 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;

Lika Electronic E\ @ @

¥ FW Upgrade

Select file Selected file : Ci{TEMPfecos bin

Fie size (byte) ........... 2695332 (67% of kokal memory avalable - optimization none) Date and Time ............ 16/12/201311.16.36

Upgrads P Remote Host  [192.168.20.205 RematePort  [o99

Figure 87 - 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 - 5]

Y F Upgrade

Selected file : C:fTEMPfecos.bin

Fil iz (hyte) oo 2695332 (67% of tokal memory available - optimization none) Date and Time ........... 16/12/201311.16.36

oo (LTI T T LTI T T T T T T T LT J s sanonomanee.. one
o (LTI T T T T T T T T T T T s g e
oo (LTI T ET T T T T T T T LT T T o propancog .. cime

Remote Host = 192.168.20.205 Remote Port = 999 Hostrame = LKA212-C Hostaddress=  10.10.10.63

10K, Bstablishad,. now receive image to flash via kep send data header
send program
111 DO NOT SWITCH POWER QOFF 111

FLASH PROGRAMVED SUCCESSFULLY., NOW REBOOT THE ENCODER

Figure 88 - Firmware upgrade operation process

12. as soon as the operation is carried out successfully, the FLASH
PROGRAMMED SUCCESSFULLY message appears on the screen;
13. 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. 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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17.2 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 86). Refer also to the index
P65000 - Preset value on page 95; to G1_XIST1 preset control on page 99;
and to the "16.2 Preset diagram” section on page 148. 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;

L@ Area sconosciuta.

Figure 89 - 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;

& | @Homepage f - B) @ - [} Pagha + () Strumenti -

‘
L3
li<a
encoterimomaton | jka Electronic's Profinet encoders
Encoder position Web server

Change the preset value

Technical documentation =

Password protected menus s‘\

Firmware upgrade

Pl

ri =

Figure 90 - Web server Home page

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

encoderinfornation | _jka Electronic's Profinet encoders
Encoder position web server

Change the preset value
Technical documentation =

Password protected menus

Firmware upgrade

3 @ imaret Hiooe

Fine

Figure 91 - Confirming the access to the Preset page
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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 (=
4,096 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);

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 @ iemet oo -

Figure 92 - 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.

2 hitp:1/192.168.20.195/ChangePreset_1.asp?fname=1000 - Windows Internet Explorer.

W | @ hitpi1192.166.20.195]ChangePreset._L asprname=... f2 - B - ® - [=rpPagina - G Strumenti +

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

& @ eemet o -

Figure 93 - 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.

T & | @ hepi1192.166.20.195/ChangePreset_t asprinames. f2 - B - @ - [=rPagna - G Strumenti ~

The preset value 0x1000 entered is already in memory

3 @ mtemet Hioow -

Figure 94 - Preset value already stored
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18 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

===

Measuring units /

Hardware singleturn

Revolution resolution
. Hardware total
Total measuring range .
resolution
Maximum Master Sign- 1
Of-Life failures
Velocity measuring units 0

MAN XAC77 PTE 1.3

Default parameters list

168 of 172



This page intentionally left blank



This page intentionally left blank



This page intentionally left blank



Document release | Release date Description HW SW GSDM.L file
version
o 1.0.9 From release
1.0 24.05.2018 | First issue 1 110 120131024 to .
EU Declaration of Conformity removed, Product
: L From release
1.1 11.04.2019 | Quality Assurance Notification updated, new 1 1.1.0
. P 20131024 to ...
connection cable and wiring
. From release
1.2 19.04.2019 | New cable connection 1 1.1.0 20131024 to .
Information about TO Technology Objects added From release
13 29.07.2019 (page 71) 1 110 | 50131004 to
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