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Introduction

1 Introduction

1.1 About absolute encoders

With an absolute encoder each angular position is assigned a
coded position value generated by a code disc equipped with
several parallel fine graduations tracks which are scanned indivi-
dually. On single turn encoders, i.e. an encoder producing abso-
lute positions within one revolution, the absolute position informa-
tion repeats itself with every revolution. So called multi turn en-
coders can also distinguish between revolutions. The numbers of
unigue revolutions is determined by the resolution of the multi
turn scanning and repeats itself after the total resolution is
reached. A major benefit of absolute encoder type is that if the
encoder loses power, the encoder is able to keep track of its posi-
tion also if the shaft is turned during the power loss. This is due to
the genuine absolute scanning principle.

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

PROFINET is the open industrial Ethernet standard of PROFIBUS
& PROFINET International (PI) for automation. PROFINET uses
TCP/IP and IT standards, and is in effect, real-time Ethernet. The
PROFINET concept features a modular structure so that users can
select the cascading functions themselves. They differ essentially
because of the type of data exchange to fulfill the partly very high
requirements of speed.

In conjunction with PROFINET, the two perspectives PROFINET
CBA and PROFINET 10 exist. PROFINET CBA is suitable for the
component-based communication via TCP/IP and the real-time
communication for real-time requirements in modular systems
engineering. Both communication options can be used in parallel.

PROFINET |0 was developed for real time (RT) and isochronous
real time (IRT) communication with the de-centralized periphery.
The designations RT and IRT merely describe the real-time prop-
erties for the communication within PROFINET IO.

To achieve these functions, three different protocol levels are de-

fined:

e TCP/IP for PROFINET CBA and the commissioning of a plant
with reaction times in the range of 100ms

e RT (Real-Time) protocol for PROFINET CBA and PROFINET 10
applications up to 1 ms cycle times

¢ |RT (Isochronous Real-Time) for PROFINET IO applications in
drive systems with cycles times of less than 1ms

Interfacing the peripherals devices such as encoders is imple-
mented by PROFINET IO. Its basis is a cascading real-time con-
cept. PROFINET IO defines the entire data exchange between
controllers (devices with "master functionality') and the devices
(devices with "slave functionality"), as well as parameter setting
and diagnosis.

PROFINET 10 is designed for the fast data exchange between
Ethernet-based field devices and follows the providerconsumer
model. The configuration of an I0-System has been kept nearly
identical to the "look and feel" of PROFIBUS.
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A PROFINET IO system consists of the following devices:

e The IO Controller, which contains the automation program and
controls the automation task.

e The IO Device, which is a field device such as an encoder, mo-
nitored and controlled by an 10 Controller.

e The IO Supervisor is software typically based on a PC for set-
ting parameters and diagnosing individual 10 Devices.

An application relation (AR) is established between an 10 Control-
ler and an |0 Device. These ARs are used to define communica-
tion relations (CR) with different characteristics for the transfer of
parameters, cyclic exchange of data and handling of alarms.

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

Within PROFINET 10O, process data and alarms are always trans-
mitted in real time (RT). Real time in PROFINET is based on the
definition of IEEE and IEC, which allow for only a limited time for
execution of real-time services within a bus cycle. The RT com-
munication represents the basis for the data exchange for
PROFINET IO and real-time data are always treated with a higher
priority than TCP (UDP)/IP data.
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1.3 Encoder Profiles

10

Profiles are pre-defined configurations of the functions and fea-
tures available from PROFINET for use in specific devices or appli-
cations such as encoders. They are specified by Pl (PROFIBUS &
PROFINET International) working groups and published by PI. Pro-
files are important for openness, interoperability and interchan-
geability, so that the end user can be sure that similar equipments
from different vendors perform in a standardized way.
HEIDENHAIN comply with the definitions in the encoder profile
3.162, version 4.1. The encoder device profile describing encoder
functionality and additional information about PROFINET can be
ordered from PROFIBUS User Organization, PNO.

PROFINET is generally defined by PROFIBUS & PROFINET Inter-
national (P1) and backed by the INTERBUS Club and, since 2003,
is part of the IEC 61158 and IEC 61784 standards.

PROFIBUS User Organization
Haid-und-Nue Strape 7

D 76131 Karlsruhe

Tel: +49 721 96 58 590

Fax: + 49 721 96 58 589

Web: www.profibus.com
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1.5 Abbreviations
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Pl
10
DO
DU
AR

MLS
RT
IRT
IsoM
LLDP
GSD
GSDML
UDP
TCP
IP
DHCP
TFTP
MAC
&M

PROFIBUS and PROFINET International
Input/Output

Drive Object

Drive Unit

Application Relation

Communication Relation

Master Sign-Of-Life

Real Time Ethernet

Isochronous Real Time Ethernet
Isochronous Mode

Link Layer Discovery Protocol

General Station Description

General Station Description Markup Language
User Datagram Protocol

Transmission Control Protocol

Internet Protocol

Dynamic Host Configuration Protocol
Trivial File Transfer Protocol

Media Access Control

Identification & Maintenance
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2 Installation

A summary of the PROFINET guideline: PROFINET Cabling and
interconnection Technology

V 1.99, PROFIBUS International, Order No 2.252 is provided in this
section.

2.1 Cables and standards

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

Only shielded cables and connecting elements are allowed in a
PROFINET network. The individual components have to satisfy
the requirements of Category b5 in accordance with IEC 11801. The
entire transmission path has to meet the requirements of Class D
in accordance with IEC 11801. Furthermore, PROFINET cables
shall have a cable cross-section of AWG 22 in order to enable
even complex cabling structures through minimum damping. For
this reason, the specification of the PROFINET cables supports a
modular setup, which ensures an [EC 11801-compliant structure
on adherence to simple installation rules.

Transmission channels lengths are determined by the type of ca-
ble being used. The choice of cable is to be such that a transmis-
sion channel length of 100 meter is achieved between two active
network devices. The use of a high number of plug connections
has a negative effect on attenuation and reflection and conse-
quently reduces the transmission channel length. A maximum of
three interconnections can be inserted between two active de-
vices without reduction of the permissible transmission lengths of
100 meters.

13
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2.2 Connectors and pin configuration

M12 connectors are used for connecting the bus lines to the en-
coder. The M12 connector used is a 4-pin female shielded
D-coded version.

The correct arrangement of the bus connectors are specified as

follows:
Port 1
Signal Function Pin
Port 2 Tx+ Transmission data + 1
Tx Transmission data - 3
Rx+ Receiver data + 2
Rx Receiver data - 4

Table 1 Bus Connection

Figure 1
Bus connectors

Note: The encoder provides integrated switch functionality
between the two M12 connectors used for PROFINET
communication. It is important to distinguish between
these ports when IRT-communication is used.

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

The correct arrangement of the power supply line is specified as
follows:

Signal Function Pin
+E Volt Supply 10-30Vdc 1
Not connected | - 3
0 \Volt 0Volt 2
Not connected | - 4

Table2  Power supply connection

Figure 2
Power supply connector

Note: Passive T-couplings are not possible to use in a
PROFINET network. All devices must be connected
through active network components.

14
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2.3 Shielding concept of the encoder

2.4 MAC-address

Automation systems in an industrial environment are subjected to
high levels of electromagnetic disturbance. Switching large elec-
trical loads creates high interference levels that can be picked up
in various ways by electronic devices with detrimental effects.
Even under such conditions, electric components within an auto-
mation system must still guarantee a continuous, uninterrupted
function.

The electromagnetic compatibility (EMC) of the entire plant must
be ensured by using suitably designed components and assem-
bling them correctly to make up the system. Data cabling is con-
sidered as a passive system and cannot be tested for EMC com-
pliance individually. Nevertheless, cabling and connection ele-
ments for PROFINET supports compliance with devices require-
ments by providing a high-quality, comprehensive shielding con-
cept.

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

PROFINET IO field devices are addressed using MAC addresses
and IP addresses. All field devices have a unique MAC address.
The MAC address is constituted by a 6 byte Ethernet address for
each individual station and is unique worldwide. The MAC address
consists of two parts, the first 3 bytes represents the manufac-
turerspecific ID and the last 3 bytes represents a consecutive
number. The MAC address of the encoder is printed on the en-
coder label for commissioning purposes.

15
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2.5 LED indication

The following table defines diagnostic indications shown by the
encoders two bi-colored LEDs.

Bus Module Meaning Cause
Off Off No power
Red Green No connection to anoth- | - bus disconnected
er device. - Master not availble/
Criteria: No data ex- switched off
change
Blinking” red Green Parameterization fault, - Slave not configured
no data exchange yet or wrong configu-
Criteria: Data exchange ration
correct, however the en- | - Wrong station address
coder did not switch to assigned
the data exchange mode | - Actual configuration of
the slave differs from
the nominal configura-
tion
Green Red System failure Diagnosis exists, slave in
data exchange mode
Green Green Data exchange and en-

coder functions properly

Blinking” green

Blinking green

Firmware upgrade in
process

Blinking” red

Blinking red

Failure during firmware
upgrade

1 The blinking frequency is 0.5 Hz. Minimal indication time is 3 seconds.

Table 3

16
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3 Configuration example

This chapter will illustrate how to setup and configure a
PROFINET encoder for working in RT Class 1 mode. In the follow-
ing examples SIMOTION SCOUT V.4.1.5.6 and D435 motion con-
troller is used. Please refer to the manufacturer of the configura-
tion tool if other configuration tools are being used.

3.1 Device description file installation (GSDML)

In order to start using an absolute encoder with PROFINET inter-
face, a device description file needs to be downloaded and im-
ported to the configuration software. The device description file is
called a Generic Station Description Markup Language file and
contains the necessary implementation parameters needed for a
PROFINET IO device.

The GSDML file can be downloaded from www.heidenhain.com

GSDML file

GSDMIL:V2.2-JH-PROFINET-Encoderxxxxxxxx.xml

Table 4 GSDML file
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Installation of GSDML-files

[Y Hw Config - [SIMOTION D {Configuration) - Project1]
E“] Station Edit Insert PLC View | Cptions ‘Window Help

DS5E B &8 =

[0) SIMOTION D435

&

DP2A05)

MI3E | |

1 £10°
E2WET
CBE30sPNAI0

X130
#1400

Customize. .. Chrl+alk+E

Specify Madule, .,

Configure Metwork,

Symbol Table Chrl+Al+T
Report: System Efror. ..

Edit Catalog Profile
Update Catalog

Install Hty Updates ...

X400
X140
X400

Podt ¥

Find in Service & El:l}%port...

Create G50 file For I-Device, .,

Figure 3 Installation of GSDML file

1. Select Options -> Install GSD File and click the Browse button
to navigate to the location of the GSD file. If a bitmap picture
representing the encoder is requested, make sure that the
bitmap file is located in the same folder as the GSDML file. A

bitmap file is included in the zip-file downloadable from

www.heidenhain.com.

2. Select the GSD file and click the Installbutton to start installing

the selected GSD file.
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3.2 Setting encoder configuration

When the GSD file has been installed the supported encoder
types can be found in the HW Configuration under PROFINET 10-
>Additional Field Devices->Encoders->JH Group PROFINET En-
coders. Select either multi turn 25 bit or single turn 13 bit encoder,
dependent on the type of encoder to be configured. Drag and
drop the encoder onto the PROFINET 10 system as shown in the
picture below. In the example below one 25 bit multiturn encoder
was chosen. If more than one encoder shall be configured, then
the following steps need to be done once for each device.

(2314w Config - [SIMOTION D (Configuration) — Praject1] =lelx]

=lelx

DS %G Ledda DD 8w

10 SIMOTION D435

K|

End n:|. q:|
B [Siandag 5
_ﬁ FROFIBUS OF
PROFIBS PA
= B PROFINET 1D
3 Adftonal Fiek Devices
23 Encoders

Ethesnesi?) PROFINETA0 System 100)

+ 3 Nenwer Conpenens
= 0 Senore
5 3 Swehing devess

& @ sMaTIC 300
& ] SMATIC 200

%l SIMATIC P Baved Carirol 300400
B SMATICPE Staion

&[] SMOTION Diie besed

o] (0 SMaTION D435
St Module

k S

o e e ”
e o T
Figure 4 Encoder configuration
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When correctly done, the encoder will appear on the PROFINET
IO system as shown in figure 5 below.

12 HW Config - [SIMOTION D {Configuration) -- Project1]

Ol Stron Ede Ineert PLC View Opbons Window Help

I T =

[T 10) SIMOTION D435

1200[ [ COE0PNAD
xraod || Por7
ravd [ Para

Ethenet(2): PROFINET-I0-System (100}

X100 ] Por3
xraod{ | Pord

Figure 5 Example of connected encoder
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The next step will be to choose the data length and the type of
data that should be sent to and from the 10 controller. This is done
by choosing different telegrams. Available telegrams for the multi-
turn 25 bit encoder can be found under Multiturn 25 Bit -> EO
Multiturn. In the example below standard telegram 81 is used.
Drag and drop the telegram onto slot 1, sub slot 2 as shown in
the figure 6 below. For more information regarding the different
telegrams refer to chapter 4.4.

al8ix|
=181%]

_— )
B L]
Profile: Standard -
5 A —
FROFIBUSPA
- 4 Fromer
% £3 saiors FeldDeies
= @ Encoders.

= 20 JH Broup PAOFNET Ercodss
« @ li\uumlﬁsw
5 B obir
o
T

Ethemst2) PFROFNET0-System (100

& 1 Meheerk Cormporerts
20 Serms
& 03 Swiching devices

0 [l SMATIC 300

[l SMATIC 400

& [l SIMATIC PC Based Cond 2007400
- SIMATIC P Siaicn
[ SIMOTIOH Dive bases

4] I ;I:J
4= = (1) PROFINET ENCODER

Skt ﬂ Module. Dudex ruabses | Addiess | O addiess | Disgnostic addiess Comnent I

o FHOFINE £ NEODEA 15272

i v

Fr P d i%

Pl e s

1 P T

| e —

iz L

b’
Figure 6 Telegram selection

The Standard Telegram 81 will appear on slot 1 sub slot 2
according to figure 7 below.

4m| | (1) PROFINET ENCODER

Order rumber | Adchess | Q address | Diagnostic address Camment |
A P 2

N
ki

Figure 7 Selected telegram

Note: The steps above need to be performed once for each
device.
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3.3 Setting encoder device name

In a PROFINET network all IO devices needs to have a unique de-
vice name. The encoders are delivered without any device name
preset from the factory. To set the encoder device name, double
click on the encoder icon to open the Properties window.

LZHW Config - [SIMOTION D {Configuration) -- Project1]

O Stsion Ede Incert PLC Wew Options Windom Help

DEEE & s heda D B

1400 [{ CBE3MPNAD Ethesnet(2): PROFINET-I0-Syster (100)

xra00 [ Pon7

Jravd || Por2
Xido0 [ Por3
xaao || Por 4

Figure 8 How to set encoder device name

In the Properties window, enter an appropriate device name in the
Device name field.

Properties - PROFINET-ENCODER k 5‘

General |

Shart deseription PROFINETENDODER

Multturn 25 Bit =

Cinder Mo # Finware:

Famiy: JH Graup PROFINET Encoders

Device name [[Encogen )

55D il GESDMLY2 2:JH-FROFINE T-ENCODER-201011 05 2l

Change Fielease Number

Node in PROFINET 10 m

Dievice number: |1 =l [PROFINET-D-Gpster (100]

IP addiess: 192.166.0.3 Ethemet...

¥ Assign IP address via 0 cantraller

Caomment:
=l
-]
Cancel Help
Figure 9 Device name
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Make sure that the checkbox Assign IP address via IO controller is
checked if the IP address for the encoder should be assign via the
10 controller.

Then select PLC-> Ethernet->Assign Device Name to open the
Assign device name window.

E{a‘.ﬂw Config - [SIMOTION D {Configuration) -- Project1]

E“]Station Edit Insert | PLC Wiew Options ‘Window Help

o load. .. Crrl+L
0= 2., | Diawn
J b F{q, | é Upload. ..

Donload Medule Identification, .,
Upload Madule Identification to P&...

Faulty Modules,

LA2R

Module Information. .. Cerl+Dr
Operating Mode .. AT
17/07 ClearfResst,
X730 [|[§ E2WET g
<1400 CEEI0RFTIC Sek Time: DFdE.)rayH. OFINET-0-5ystem [100]
X14081 Monitar/odify
A1400 Update Firmware, .,
X708
Xig00d Save Device Mame bo Memary Card, ..

e et Hods

PROFIBUS

Save Service Data,. .

Figure 10  Assign device name

Choose the device on which the device name should be changed
and then click on the Assign name button to adopt the changes
and then click on the Close button. The MAC address of the en-
coder is written on the encoder label.

zl
Device name: IEncheﬂ | Device type: |PROFINET-EMCODER

Available devices

MNode flashing test

Duration [seconds): |3 'I
Flashing on Flashing aff

[~ Shaw only devices of the same type [ Display only devices without names

Update | Export

(o= ]

Figure 11 Assign name
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Note: All connected devices need to be assigned a unique
device name.

After changing device name, it is recommended to verify that the
performed change has been done. This is done by opening the Ve-
rify Device Name window found under PLC->Ethernet->Verify
Device Name.

EiiHW Config - [SIMOTION D (Configuration) — Project1]

Ol Station Edit Insert |PLC View Options ‘Window Help

J 0= 2. = ‘é B;r::\doad‘.. Chri+.

Downioad Module Identification. ..
Upload Madule Identification to P&, .

2 D435
X126 ; 0P7 FFaulty Modules, .,

DP2PY

Madule Information. .. Crl+D
Operating Made.. . Chrl4T
AE7/0P Clear/Reset
30 || seamer
o e CoRsn e oo Time anDFay‘ . OFINE T0-Gyster [100]
4 Fot Monitor oty
X1 Port 2 Update Firmuware. .,
X4 Fort 3
X1 Foit 4 Save Device fame ko Memary, Gard..,

e oot oce

PROFIBUS M

i TG DEVICE TS,
Saye Service Data...

Figure 12  How to verify device name

In the Verify Device Name window, verify that the Device name
has changed and the status is OK as shown in the example ac-
cording to figure 13 below.

g
Avaiable Devices:
Device na... | Statug | IP addr... | MALC address | Device type |
Encoder! o 00-40-C0-00-00-.. EMCODERS

Azsign Mame... |

™ Show only missing and incormrectly configured devices

Cloge | Help |

Figure 13  Verify device name
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3.4 Setting encoder parameters

This chapter describes how to change the user parameters in the

encoder.

To set the encoder user parameters double click on the Parameter
Access point field located under slot 1.1 as shown in figure 14, to
open the Properties window.

2 W Conlig - [SIMOT i8]
By Station Edt Ineert T
DStB %S B dalHo 8w

§-E]
£ns afn
Bows Evolie: | Standard |

= ™ PROFIBUS OF

PROFIBUS P

Ethemeif2) FROFINET40 Systern 100]

@) Encodef
e
.

] ) Eresdet

Ovtes ruastor

Iadtess | 0 aotess | Disgrostc adoress

= B PROFINET 1D
= £ Aamaa Fiad Devices
g

=1 4 Gioup PROFINET Encodies
= @ M 56

= [ EOMubtun
[ Starss Tetegam 1
If tades Teieyam 2
[ St Telogam 83
i St Tetegian 64
@ Srgeun 138t
& 1o
1 Dives
) Encoder
= O Gatewsy
=@
& £ Ntk Comocnsots
& 1 Sersons
=] Swilching devices
& @ SMATIC 300
= SIMATIC 100

] SMATIC PC Based Conticl 3000400
@, SIMATIC P Staton
&0 SMOTION Divebacsd

Figure 14

Parameter Access point
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In the Properties window, choose the Parameters" tab. To set the
parameter data, change the value of the different parameters by
clicking on the drop down list in the Value field for the respective
parameter. For more information regarding parameter data, see
chapter 7.

Properties - Parameter A

General| Adtsssss (Parameters |

WValue
[ 54 Parameters
Parameter Data
[Z] Code Sequence Cw (0]
[Z] Class 4 Functionality
[Z] G1_xIST1 Preset Cantrol CCW 1]
[&] Scaling Function Contral Disabls
[Z] alarm Channel Control (Profile v3) | Disable
[Z] Enceder Profile Y3 Compatibilicy Profile version 4

[&] Measuring Units per Revoiution MSE | 0
[#] Measuring Units per Revolition LS8 | 6192

[Z] Tatal Measuring Range MsB 0

[Z] Total Measuring Rangs LB 33554432

[#] Master Lifesign Faliore Urit (Profil... [ 1

[Z] Velocity Measuring Unit (Telegra... | Steps/1000ms

Cancel Help

Figure 15  Parameter data

When the configuration and parameterization of the device has
been done, the settings need to be saved and compiled. This is
done by clicking on the Save and Compile option under the Sta-
tion tab.

@_d:HW Config - [SIMOTION D (Configuration) -- Project1]
Eﬂ] Station Edit Insert PLC  Wiew Options ‘Window Help
E New... Chri _gl

Open... Chrl+0 -
Dpen ORLINE
Closg

Properties. ..

Irnport. .. ﬁ

Figure 16  Save and compile
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Then the settings need to be downloaded to the IO-controller. This
is done by clicking on the Download option under the PLC Tab.

[Hw config - [SIMOTION D (Configuration) -- Project1]

Ol ststion Edit Insert | pLC Wiew  Options Window  Help

Chrl+L

Dowrlead Module Idemtification. ..
Wpload Module Identification ta P&,

2 D435
X128 0P Faulty Madules, .,
wras MDD A4D

Figure 17  Download settings

3.5 Isochronous real time settings (RT Class 3)

This example is intended to illustrate the commissioning of a
PROFINET encoder in isochronous operation. In the example be-
low STEP 7 v5.4 SP5 and SIMOTION D435 motion controller is
used. The basic principal for configuration and parameterization of
the encoder is the same as described in chapter 3.2-3.4.

To set the IRT settings of the encoder, double click on the Inter-

face field located under slot 0, sub slot X1 to open the Properties
window.

![:l 1] Encodelv2

S\al] 1 Module Order number | 1 Address ] 0 addiess | Diagnostic address Comment ]
£ 5 3

F7 Al

£ Pt TEHT
7 £ Meltitern 16768~
27|\ Fovamets Accsrs Py TERE
12 Standard T elegram 81 0.1 0.3

Figure 18 Open Interface properties
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Under the Synchronization tab change the value for the Parameter
RT Class to IRT and the IRT option parameter to High Perfor-
mance according to the picture below.

Properties - Interface (X1} x|
Generall Addresses | Synchranization Applicationl 10 C_l,lclel

Parameter Walue
=45 Configuration

[E] Synchranization rale Sync slave

[Z] Mame of sync domain syncdomain-default

RT class
L [£] IRT option

Figure 19 RT Class option

Under the Application tab check the box for Operate 10 de-
vice/application in isochronous mode.

Propetti k— Interface (X1) x|
Generall .-’-‘«ddressesl SynchronizationlD Cyclel
@Eﬂperate 10 deviceapplication i ochronus mode
5 i Factar Update tirme [pz]
antraller =1
application cycle [s]: |1uua.uaa - |1 = . |1DDD.DDD
Factor Send clock [ps]
Update time [ps]: Imgg_ggg = |1 o |1DDD.DDD
(IRT Cycle 1]
Figure 20 Interface properties

Under the 10 Cycle tab change the Update Time Mode to fixed

factor.
Properties - Interface (X1) x|
General | Addrezzes | Synchnization I Application
Update Time
tode; ]
Factor Send clock [ms]
Update time [ms]; |1.000 == | = |1 .000

Figure 21 IO Cycle properties
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Before the encoder can operate in IRT mode it is necessary to set
from which port of the encoder the connection to the network

has been done.

To set the topology double click on the port from which the en-
coder is connected to the network. This is either slot 0 sub slot P1
or slot 0 sub slot P2. In the example in figure 22 below Port 1 is
used on the encoder. For port description of the encoder see
chapter 2.2 Connectors and pin configuration.

4| (1) Ercodertv2

siot| @ Modue | Dicer number | 1addess | O address | Diagnostic addiess | Comment
| | = |

Fangmpahar soese P
Standard Telegram 81

Figure 22 Port settings

Under the Topology tab change the Partner port to the used port
of your 1O controller.

Properties - Interface - Port 1 {P1)
General I Addreszes| Topology | Options I

r— Part Interconnection

™

Local port: ISIMDTIDN DAEncoder] +25Port 1 [F1)

I edium: Local port: ICopper Partner port: IEDppel

Cable name: IEopper j
— Partners

Partner port:

Slternating partner ports: | ;I

Figure 23 Topology settings
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When the above steps have been performed, it is recommended
to verify that the setting for the encoder and the IO controller is
correct. This is done by opening the Domain management Win-

30

dow found under Edit->PROFINET |O.

Verify that the RT Class is set to IRT and that the IRT option is set

to High performance.

Domain management - Ethernet(2)

Syne Domain |

~Sync Domain

[ —— syncdomaindefaul New | Delste Eit

Send clack tive [ms} [1.000 - Detaik.

~Nod

Station /10 System |
SIMOTION D / PROFINET-I0-System (100)

Add Remaye

Staiion / Devies Name |_Synchronization Role [RTClass [ IRT Option
SIMOTION D / CBE A04PNAID Sync master AT, IRT high performance:
SIMOTION D / Enooderlv2 Sync slavs IRT high performance

Device Propeties

1~ Madul

Display

Figure 24  Domain management

The encoder is now prepared for operating in IRT mode.
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4 PROFINET IO data description

4.1 Encoder profile overview, PNO order no.3.162

This manual is related to encoders that fulfills the demands and
functionality according to encoder profile V4.1 (PNO no 3.162).
The operating functions for encoders according to this profile are
divided into two application classes, named Class 3 and Class 4.
For an overview of the different encoder profile for PROFIBUS
and PROFINET and the related standards, see figure 25 below.

For further information regarding the encoder functionality refer to

the device profile. The profile and PROFINET technical information
can be ordered at PNO in Karlsruhe, Germany

(www.profinet.com).

PROFINET IO
Encoder ProfilevV4 | PNONo. 2,332
— Class3and4

PNONo. 3.162

PROFIBUS DP-V2
lEceiiss PROFIdriveV4 | | I&MFunctions
PNONo. 3,172 || PNONo. 3.502
PROFIBUS DP 1
EN 50170 Vol2 Encoder Profile
Classland?2

PNONo. 3.062

PROFIBUS PROFINET
Netwark Netwaork

Figure 25  Overview of encoder profiles
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4.2 Application Class definition

CLASS 3

CLASS 4

The PROFINET encoders can be configured as a class 3 or class 4
PROFINET IO device according to the encoder profile V.4.1 (PNO
no 3.162). A Class 4 configured encoder fully supports all functio-
nality according to the encoder profile V4.1.

Encoder with base mode parameter access and limited parame-
terization of the encoder functionality. Isochronous mode is not

supported.

Encoder with scaling, Preset and base mode parameter access.
Isochronous mode is supported.

4.3 Standard signals

32

Table 5 below describes the standard signals that are used to con-
figure the 10 data. The signals are described in the chapters that

followv.
Significance Abbreviation | Length Data type
(bits)

Velocity value A | NIST_A 16 Signed
Velocity value B | NIST_B 32 Signed
Control word G1_STW 16 Unsigned
Status word G1_ZSW 16 Unsigned
Position value 1 G1_XIST1 32 Unsigned
Position value 2 | G1_XIST2 32 Unsigned
Position value 3 | G1_XIST3 64 Unsigned
Control word 2 STW2_ENC 16 Unsigned
Status word 2 ZSW2_ENC 16 Unsigned

Table 5

Standard signals
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4.4 Standard telegrams

Configuration of PROFINET encoders are made by choosing dif-
ferent telegram structures. The telegrams are used to specify the
data length and which type of data that are sent to and from the
|O controller. The following telegrams are supported.

441 StandardTelegram 81

Standard telegram 81 uses 4 bytes for output data from the 10
controller to the encoder and 12 bytes of input data from the en-
coder to the |0-controller.

Output data from the 10 controller:
2 bytes Control word 2 (STW2_ENC).
2 bytes Control word (G1_STW).

10 Data 1 2
Set point STW2_ENC | G1_STW
Table 6 Output data Telegram 81

Input data to the 10 controller:

2 bytes Status word 2(ZSW2_ENC).
2 bytes Status word (G1_ZSW).

4 bytes Position value 1 (G1_XIST1).
4 bytes Position value 2 (G1_XIST2).

10 Data 1 2 3 4 5 6
Actual value ZSW2_ENC | G1_ZSW G1_XIST1 G1_XIST2
Table 7 Input data Telegram 81
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442 StandardTelegram 82

Standard telegram 82 uses 4 bytes for output data from the 10
controller to the encoder and 14 bytes of input data from the en-

coder to the controller.

Output data from the 10 controller:
2 bytes Control word 2 (STW2_ENC).
2 bytes Control word (G1_STW).

10 Data 1 2

Set point STW2_ENC G1_STW

Table 8 Output data Telegram 82

Input data to the 10 controller:

2 bytes Status word 2(ZSW2_ENC).
2 bytes Status word (G1_ZSW).

4 bytes Position value 1 (G1_XIST1).
4 bytes Position value 2 (G1_XIST2).
2 bytes Velocity value A (NIST_A)

10 Data 1 2 3 4 5 6 7
Actual value | ZSW2_ENC | G1_ZSW | G1_XIST1 G1_XIST2 NIST_A
Table 9 Input data Telegram 82
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443 StandardTelegram 83

Standard telegram 83 uses 4 bytes for output data from the con-
troller to the encoder and 16 bytes of input data from the encoder

to the controller.

Output data from the 10 controller:
2 bytes Control word 2 (STW2_ENC).
2 bytes Control word (G1_STW).

10 Data 1 2

Set point STW2_ENC G1_STW

Table 10 Output data Telegram 83

Input data to the IO controller:

2 bytes Status word 2(ZSW2_ENC).
2 bytes Status word (G1_ZSW).

4 bytes Position value 1 (G1_XIST1).
4 bytes Position value 2 (G1_XIST2).
4 bytes Velocity value B (NIST_B)

10 Data 1 2 3 4 5 6 7
Actual value ZSW2_ENC | G1_ZSW | G1_XIST1 G1_XIST2 NIST_B
Table 11 Input data Telegram 83
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444 StandardTelegram 84

Standard telegram 84 uses 4 bytes for output data from the con-
troller to the encoder and 20 bytes of input data from the encoder
to the controller.

Output data from the 10 controller:
2 bytes Control word 2 (STW2_ENC).
2 bytes Control word (G1_STW).

10 Data 1 2

Set point STW2_ENC G1_STW

Table 12 Output data Telegram 84

Input data to the 10 controller:

2 bytes Status word 2(ZSW2_ENC).
2 bytes Status word (G1_ZSW).

8 bytes Position value 3 (G1_XIST3).
4 bytes Position value 2 (G1_XIST2).
4 bytes Velocity value B (NIST_B)

10 Data 1 2 3 |4 |5 (6 |7 8 9 10
Actual value | ZSW2_ENC | G1_ZSW | G1_XIST3 G1_XIST2 | NIST_B
Table 13 Input data Telegram 84

Note: In standard Telegram 84, G1_XIST2 is used to transfer
error codes and optionally position values if the mea-
suring length exceeds 64 bits.
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4.5 Format of G1_XIST1 and G1_XIST2

The G1_XIST1 and G1_XIST2 signals consist of the absolute posi-
tion value in binary format. By default the G1_XIST1 signal is equal
to the G1_XIST2 signal. The format of the actual position values in
G1_XIST1 and G1_XIST2 is shown below.

Format definition for G1_XIST1 and G1_XIST2:

o All values are presented in binary format

o The shift factor is always zero (right aligned value) for both
G1_XIST1 and G1_XIST2.

e The setting in the encoder parameter data affects the position
value in both G1_XIST1 and G1_XIST2.

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

Example:
25 bit multi turn absolute encoder (8192 steps per
revolution, 4096 distinguishable revolutions)

M = Multi turn value (Distinguishable revolutions)
S = Single turn value (number of steps per revolutions)

28 27 262524232221 20 1% 1817 16|1514 131211108 B|7 &€ 5 4 3 10

[T T T T 1T Jra|ea]ea]va]ae]naf s na] ne| na] ] 0a] 5] 5] 5

HEE clzlclclclz
D|D Dl |D|D|D|D|D|J|

L

Figure 26 Absolute value in G1_XIST1

- 25 7% 24|73 77 71 70 1% 18 17 16|15 14 12 17 11105 & |7 4 2 7 1 0
27 2625 24|23 2271 2019 18 17 16|15 14 131211 10% B |7 & 5 3 1 0

[ T T T T T [oafna]maefae]na]na]as]na]aa]sa]aa]aa] s] s]s]s][s|s][s]s]s][s]5]¢]s]

Figure 27 Absolute value in G1_XIST2
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4.6 Format of G1_XIST3

38

G1_XIST3 is a 64 bit position value which is used to support en-
coders with a resolution exceeding 32 bits.

Format definition for G1_XIST3:

e Binary format

¢ The actual position value is always right aligned, a shifting factor
is not used.

¢ The settings in the encoder parameter data affect the position
value in G1_XIST3 if Class 4 is enabled.

10 Data 1 2 3 4

Format 64 bit position value

Table 14 Format of G1_XIST3
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4.7 Control word 2 (STW2_ENC)

The control word 2 (STW2_ENC) is referred to as the master sign
of life and it includes the fault buffer handling and Control by PLC
mechanism from PROFIdrive STW1 and the Controller Sign-Of-
Life mechanism from PROFIdrive STW2. This signal is mandatory
for controlling the clock synchronization.

Bit Function

0..6 Reserved

7 Fault Acknowledge
89 Reserved

10 Control by PLC

M Reserved

12..15 Controller Sign-of-life

Table 15 Control word 2 (STW2_ENC)

Bit Value | Significance Comments
7 1 Fault Acknowledge (0->1) The fault signal is acknowledged with
a positive edge. The encoder reaction
to a fault depends on the type of fault.
0 No significance
10 1 Control by PLC Control via interface, EO 10 Data is va-
lid.
0 No Control by PLC EO 10 Data not valid,
except Sign-Of-Life
12..15 Controller Sign-Of-Life
Table 16 Detailed assignment of control word 2 (STW2_ENC)
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4.8 Status word 2 (ZSW2_ENC)

The status word 2 (ZSW2_ENC) is referred to as the slave’s sign
of life and it includes the fault buffer handling and Control by PLC
mechanism from PROFIdrive ZSW1 and the Slave Sign-Of-Life
mechanism from PROFIdrive ZSW2. This signal is mandatory for
controlling the clock synchronization.

Bit Function
0.2 Reserved
3 Fault present/No fault
4.8 Reserved
9 Control requested
10,1 Reserved
12..15 Encoder Sign-of-life
Table 17 Status word 2 (ZSW2_ENC)
Bit Value | Significance Comments
3 1 Fault Present Unacknowledged faults or currently not ac-
knowledged faults (fault messages) are present
(in the buffer). The fault reaction is fault-specific
and device-specific. The acknowledging of a
fault may only be successful, if the fault cause
has disappeared or has been removed before.
If the fault has been removed the encoder re-
turns to operation. The related fault numbers
are in the fault buffer.
0 No Fault
9 1 Control reques- | The automation system is requested to as-
ted sume control.
0 No Control re- Control by automation system is not possible,
quested only possible at the device or by another inter-
face.
12..15 Encoder
Sign-Of-Life
Table 18 Detailed assignment of status word 2 (ZSW2_ENC)
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4.9 Control word (G1_STW)

The control word controls the functionality of major encoder func-

tions.
Bit Function
0.7 Function requests: Reference mark search,
measurement on the fly
8..10 Reserved (without effect)
il Home position mode position mode (Preset)
12 Request set/shift of home position (Preset)
13 Request absolute value cyclically
14 Activate parking sensor
15 Acknowledging a sensor error

Table 19 Control word (G1_STW)
Note: If the sensor parking is activated (bit 14 = 1) the encod-

er is still on the bus with the slave sign of life active
and the encoder error and diagnostics switched off.

1
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4.10 Status word (G1_ZSW)

42

The status word defines encoder states, acknowledgements, er-
ror messages of major encoder functions.

Bit Function

0.7 Function status: Reference mark search, measure-
ment on the fly

8 Probe 1 deflected

9 Probe 2 deflected position mode (Preset)

10 Reserved, set to zero

1 Requirements of error acknowledgment detected

12 Set/shift of home position (Preset) executed

13 Transmit absolute value cyclically

14 Parking sensor active

15 Sensor error

Table 20 Status word (G1_ZSW)

Note:

Note:

If bit 13 Transmit absolute value cyclically or bit 15 Sen-
sor error is not set there is no valid value or error code
transferred in G1_XIST2.

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

PROFINET IO uses three different communication channels to ex-
change data with programmable controllers and other devices.
The non real time channel based on for example TCP (UDP)/IP is
used for parameterization, configuration and acyclic read/write
operations.

The RT or Real Time channel is used for process data transfer and
alarms.

Real-time data are treated with a higher priority than data sent
over the open channel. RT communications overrides the open
channel to handle the data exchange with programmable Control-
lers.

The third channel, Isochronous Real Time (IRT) is the high perfor-
mance, high speed channel used for demanding motion Control
applications. IRT data are treated with a higher priority than RT da-
ta sent over the RT channel.

HTTP PROFINET applications
SNMP -
DHCP.. Standard data | | Real-Time data

Real-Time

Figure 28  Real time Communication
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PROFINET distinguishes between three real time classes for
transmission of time critical process data. The three RT classes
are:

Real-Time, RT Class 1

e Unsynchronized Real time communication
¢ Industrial standard switches can be used.
¢ Typical application area: Factory automation

Real-Time, RT Class 2

¢ Synchronized and unsynchronized data transmission
e Special switches supporting IRT is needed
o Typical application area: Factory automation

Isochronous Real Time, RT Class 3

The isochronous operation mode is used when real-time position-
ing with high performance is required. The basic principal is that all
PROFINET devices on the net are clock synchronized with the
controller using a global control broadcast enabling simultaneous
data accusation from all devices with microsecond accuracy. The
data exchange cycles for IRT are usually in the range of a few
hundred microseconds up to a few milliseconds. The difference to
real-time communication is essentially the high degree of deter-
minism, so that the start of a bus cycle is maintained with high
precision. The synchronization is monitored by sign-of life mes-
sages in Control word 2 (STW2_ENC) and Status word 2
(ZSW2_ENC).

e Clock synchronized data transmission
e Special switches supporting IRT is needed
¢ |RT is required for example motion control applications
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5 Alarms and warnings

5.1 Diagnostics and Alarms

Diagnostic data is always transferred acyclically using Record Data
communications over the non real time channel. An IO Supervisor
must specifically request the diagnostic or status data from the |0
device using RDO (Record Data Object) services.

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

Alarm is generated by the encoder when failure occurs which ef-
fects the position value. Alarms can be reset (deleted) when all
encoder parameters are within the specified value ranges and the
position value is correct.

5.2 Channel diagnostics

The encoder outputs a diagnostic interrupt to the CPU when it de-
tects one of the supported channel diagnostics.

Supported channel Diagnostic data Description
diagnostic record
Position error 0x900A The encoder fails to read the correct

position value

Memory error

0x9000 The encoder fails to read stored off-
set or preset values from the non vo-
latile memory

Commissioning 0x9011 User parameter data assignment er-
diagnostics ror
Table 21 Channel diagnostics

In a SIMATIC STEP 7 system the operation system responds by
calling a diagnostic OB. The OB number and start information pro-
vides the cause and location of the error. The error information can
be read by calling a system Function block (SFB54 RALRM for
STEP 7). Then the user can decide how the system should handle
the error.

Note: If the called OB is not included in the program the CPU
will go to stop.
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5.3 Sensor status word

Diagnosis information can be obtained by monitoring of the Error
bit in the Sensor Status word G1_ZSW (bit 15) and evaluation of
the error code transmitted in G1_XIST2.

Supported diagnostic Error code in Description
G1_XIST2
Sensor group error 0x0001 The encoder fails to read the correct

position value

Memory error 0x1001 The encoder fails to read stored offset
or preset values from the non volatile
memory

Command not supported | OxOFOT1 User parameter data assignment error

or command error in commands words
G1_STW and STW2_ENC

Master’s sign of life fault | OxOF02 The number of permissible failures the
controller’s life sign was exceeded.

Table 22 Sensor status word
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6 Acyclic Parameter Data

6.1 Acyclic data exchange

In addition to the cyclic data exchange, the PROFINET encoder al-
S0 supports acyclic data exchange. The acyclic data exchange is
transferred over the non-real time channel and is used to read out
and write status information from and to the 10 device. The acyclic
data exchange is conducted in parallel to the cyclic data commu-
nication.

Example of acyclic data:

e Reading of diagnostic
e Reading of I&M functions
e Reading of PROFIdrive parameters

6.2 Identification and Maintenance (I&M functions)

Encoders according to the encoder profile 3.162 also support I&M
functionality.

The main purpose of the I&M functions is to support the end user
if the device is acting faulty or missing some of its functionality.
The I&M functions could be seen as an electronic nameplate con-
taining common information regarding the device and its manu-
facturer.

According to the PROFINET specification all 10 devices must at
least support the following I&M functions:

Order ID

MAC address
Hardware Version
Software Version
Product type
Manufacturer ID

For more information regarding additional I&M functions sup-
ported by the encoder, refer to chapter 7.14.6.
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6.3 Base mode parameter access

6.3.1 General characteristics

Acyclic parameter can be transmitted 1(single) or up to 39 (multi)

in one access. A parameter access can be up to 240 bytes long.

6.3.2 Parameter requests and responses

6.3.3 Changing the preset value

Request header:

Request ID, DO-ID and number of parameters of the access.

Parameter address:

One address for each parameter, if several parameters are ac-

cessed.

Parameter value:

If the Request ID is 0x02 (change value) the value is set in the re-
quest and if the Request ID is 0x01 (request value), the value ap-
pears in the reply.

Table 23 below shows the structure of a change value request.

Wirite of Preset value, parameter 65000
Parameter request
Request reference 0x00
Request ID 0x02 0x02 =>Change value, 0x01->read value
DO-ID (axis) 0x01 Drive Object ID
No of parameters 0x01
Attribute 0x10 0x10->Value
No of elements 0x00
Parameter number OxFDES8 Parameter 65000
Sub index 0x0000
Format 0x04 Data type integer 32
Number of values 0x01
Table 23 Changing the preset value
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6.3.4 Reading the preset value

The tables below show the structure of a read value request.

Read of Preset value, parameter 65000

Parameter request

Request reference 0x00
Request ID 0x01 0x01->read value
DO-ID (axis) 0x01 Drive Object ID
No of parameters 0x01 0x01 Read one parameter
Attribute 0x10 0x10->Value
No of elements 0x00
Parameter number OxFDE8 | Parameter 65000
Sub index 0x0000
Table 24 Reading the preset value (request)
Read of Preset value, parameter 65000
Parameter response
Request reference 0x00 mirrored
Response ID 0x01 0x01->read value
DO-ID (axis) 0x01 mirrored
No of parameters 0x01
Format 0x04 0x04= Data type unsigned 32
No of values 0x01
Values or errors 0x00,0x00,0x00,0x64 Preset value 100

Table 25

Reading the preset value (response)
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6.4 Supported parameters

6.4.1

Parameter 922, read only

922-> unsigned int, presents which telegram is used. Telegram 81,82,83
or 84 is possible.

6.4.2 Parameter 925, read/write

925-> unsigned int, maximum allowed MLS (Master sign-of-life) error. Pa-
rameter 925 may be used to set a maximum on how many consecutive
Sign-of-life failures may occur.

6.4.3 Parameter 964, read only

964->unsigned int

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

964[2] = 201> Software version

964([3] = 2009-> Software year

964[4] = 2805-> Software day and month

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

6.4.4 Parameter 965, read only

965->OctetString 2

965[0] =0x3D->Encoder profile number
965[1] = 31 or 41 >Encoder profile version, set by customer (us-
er_parameters)

6.4.5 Parameter 971, read/write

971- unsigned int, Stores the local parameter set to a non volatile mem-
ory. Preset value is saved when writing value 1 and is set to 0 by the en-
coder firmware when finished. This means that the preset value has been
saved when reading back value 0.

6.4.6 Parameter 974, read only
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974->unsigned int

974[0] = 96> Max array length supported by parameter channel.

974[1] = 1->Numbers of multi parameters, 1 = no support of multi para-
meters.

974[2] = 1000->max time to process parameter request, n x 10 ms.
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6.4.7 Parameter 975, read only
975->unsigned int

975[0] = Manufacturer Id, Set in the production.

975[1] = 7011>DO type

975[2] = 201> Software version

975[3] = 2009-> Software year

975[4] = 2805-> Software day and month

975[5] = 0x0005-> PROFIdrive DO type class 5 = encoder interface

975[6] = 0x8000~> PROFIdrive SUB class 1, Encoder application class 4 sup-
ported.

975[7] = 0x0001->Drive object Id (DO ID).

6.4.8 Parameter 979, read only
979->unsigned long

979[0] = 0x00005111-> Number of index describing encoder, Numbers of de-
scribed encoders, Version of parameter structure

979[1] = 0x80000000~> Sensor type

Bit 31 = 1 if configuration and parameterization is OK
Bit 0 = 0 Rotary encoder, Bit 0 = 1 linear encoder

Bit 1 =0 always setto 0

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

979[2] = 8192 - Encoder scaled resolution

979I[3] = 0 > Shift factor for G1_XIST1 always set to 0.
979[4] = 0 > Shift factor for G1_XIST2 always set to 0.
979[5] = 1 or 4096 ->Singleturn = 1, Multiturn = 4096

979161 =0
979[71=0
97918l =0
979191 =0
979101 =0
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6.4.9 Parameter 980, read only

This parameter shows the supported parameters

980->unsigned int

980[0] = 922 980[9] = 61001
980[1] = 925 980[10] = 61002
980[2] = 964 980[11] = 61003
980[3] = 965 980[12] = 61004
980[4] = 971 980[13] = 65000
980[5] = 974 980[14] = 65001
980[6] = 975 980[15] = 65002
980[71 =979 980[16] = 656003
980[8] = 61000 980[171 =0

6.4.10 Parameter 61000, read/write

Name of station
61000 =>OctetString, 240 octets

6.4.11 Parameter 61001, read only

IP of station
61001->unsigned long

6.4.12 Parameter 61002, read only

MAC of station
61002->OctetString, 6 octets

6.4.13 Parameter 61003, read only

Default gateway of station
61003-> unsigned long

6.4.14 Parameter 61004, read only

Subnet mask of station
61004-> unsigned long

6.4.15 Parameter 65000 read/write

Used with telegram 81-83
65000-> signed long, preset value 32 bit.
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6.4.16 Parameter 65001, read only

Used with telegram 81-84
65001-> unsigned long

65001[0] = 0x000C0101 > Header, Version of parameter structure
and numbers of index describing the encoder. 12 index and ver-
sion 1.01

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

65001[2] = Alarm

65001[3] = Supported alarms

65001[4] = Warning

65001[5] = Warnings supported

65001[6] = 0x00000401-> Encoder profile version. Always set to
this value.

65001[7] = Operating time

65001[8] = Offset value

65001[9] = Singleturn value, scaled value

65001[10] = Total measuring length, scaled value (Linear = 1)

65001[11] = Velocity unit
e step/10 ms

e step/100 ms

o step/1000 ms

e RPM

6.4.17 Parameter 65002, read/write

Used with telegram 84
65002-> signed long long, Preset value 64 bit.

6.4.18 Parameter 65003, read only

Used with telegram 84
65003-> unsigned long long,

65003[0] = 0x0000000000040101>Header Version of parameter
structure and numbers of index describing encoder. 4 index and
version 1.01

65003[1] = Offset value 64 bit

65003[2] = Singleturn value 64 bit, scaled value

65003[3] = total measuring range in measuring units 64 bit,
scaled value (Linear =1)
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6.5 Example of reading and writing to a parameter

This is an example of S7 blocks used for reading and writing to pa-
rameter 65000 (preset value). Experience with S7 programming
and Statement List programming language STL is required.

Hardware components

|O controller | SIEMENS S7-F CPU CPU 315F2PN/DP

IO Device PROFINET encoder

Table 26 Hardware components

Software components

SIMATIC STEP 7 V5.4 + SP5

GSDML file for GSDML:V2.2-JH-PROFINET
PROFINET encoder Encoderxxxxxxxx.xml

Table 27 Software components
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6.5.1 Used blocs

Write record block SFB53 WRREC
Read record block SFB52 RDREC
Instance data blocks DB3 and DB4

Request data block DB1
Response data block DB2

Organization blocks OB1, OB82 and OB86

SFB52

SFB52 is standard S7 block for reading parameters.

SFB53

SFB53 is standard S7 block for writing parameters.

DB1
DB1 is the request data block.

Rddress |Name Type Initial value |Comment
| 0. STROCT

+0.0| (Request reference mirror BEYTE BELlGH0 request rnumber mirrored

+1.0| |Response ID BYTE BELGH0 request parameter

+2.0| |DOID_mirrored BEYTE BELlGH0 Axis mirrored

+3.0| |No_of parameters BEYTE BELlGH0 response about mumber of parameter

+4.0| |Format_parameter_l BYTE BELGE0 response shout parameter 1 format

+5.0| [Wo_of_valls_paramerer 1 [BvTE EBE1680 response about mumber of value of parameter 1

+6.0| |paramerer muamber_0L DWORD DUELEE0 Dead value pe5000

=10.0 END_STEUCT

Figure 29

Request data block, DB1

DB2

DB2 is the response data block.

Figure 30

Response data block, DB2

[pddress [wame Type Tnitial value [fctual value Comment;
[ 0-0|kequest_reference BYTE B#1621 | T request mumber
"1 o[Requess_0 BYTE Ba1632 E request parameter = 1; change pavameser = 2
z.0[axis BYTE B31630 E Axis addressing for umlti-axis dvives
3.0[Ho_of_parameners BYTE Ba16s1 BEleg0L write 1 parameters
4. 0[aneribune paramener 01 BYTE B1s5310 BglegL0 write value
5. 0[Hs_of_slements 01 BYTE Br1631 BfLEg0L number of slements 1
6. 0[parameter nuuber_01 uoRD ug168FDES UgLEEFDES parameter 55000 (Preset wvalue 32}
. 0[Subindex_01 uoRD ug1650 uglegoo0n subindex
10.0[paca_type BYTE Bslcs4 BElog0s data type integer 32
11.0[Ho_of_values BYTE Bs1esL BELog0l Mumber of walues = muuber of elemsnts
1z.0[Value pIaT 130 LEBTEELLTE Valus 0f 65000
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DB3
DB3 is the instance data block of SFB52

DB3 -- PN_WR_RD_PRESET_LL‘\SIMATIC 300{1)'CPU 315F-2PN,;DP

| Address | Declarstion | Matme | Type | Iritisl sl | Bctualvalue |

in REG BOGL FALSE FALSE

z I, 20 [in IC ChYORD Chvyig] G0 00 L]

3 il B0 in IMCEX MT I} n

4 .o |in MLEN INT i 1]

o 1000 | out WALID [slele]N FisLSE FaLzE

& 101 out BILI=Y Bl FilSE FALSE

7 102 out ERROR B Fiul =E FAL=E

g 120 out STATUS CwiaRD Chiv1 G0 | =t

Q 160 out LEM MT I} n

10 16.0 |in_out RECORD ARy FaF 00YOID0| PEF O0YCDD0D

Figure 31 Instance data block, DB3

DB4
DB4 is the instance data block of SFB53

[EEDB4 - PN_WR_RD_PRESET_LL'SIMATIC 300{1}"CPU 315F-2PN/DP

| Address | Declaration | Mame Type Initial walue Actual value
in REC: BOCL FALSE FALSE
2 20 [in 0 CiWORD Cinvie] G0 L\t G0
3 6.0 [in INDEX IMT 0 0
4 g.0 [in LERM IMT 0 0
5 100 | out DiME Bl FALSE FALSE
& 1001 | out BLISY Bl FALSE FALSE
7 102 | out ERROR BOOL FALSE FALSE
g 12.0 | out STATUS CiwoRD Civit] G0 Ciwiatt G0
El 16.0 |in_out RECORD AP P#P 0.0%CID 0 | PEP 0.0vOID 0
4]

Figure 32 Instance data block, DB
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OoB1
OB1 controls the read and write operation.

0Bl :m"l‘[ain Irogram Sweep (Cycle)"

In network 1 and network 2 the user will see how Lo generate the regquest [
response DE for writing/reading p6E000 using 27 standard function blocks
SFEE3/52

easy handled by the WAT 1 waiable table.

m: Write regquest

With the SFBEE2 "WRREC" (write record) wou transfer a data record with the
nunber INDEX to a DP slave dewice component defined by ID.

A i F.4
AN )i 2.1
AN u 5.3
AN i 3.2
2 i 3.0
L WELEEEOZE

T $#INDEX

CALL "WRREC" , "InstanceDE_SFEL3" SFEE3 / LE4 -— Write a Process Data Record
LEQ =M2.0

o =DWELEETF7
INLEX :=§INDEX
LEN :=lg

DONE :=Ml4.0

BUSY :=ME.1l

ERROER :=M14.Z

STATUE:=MD10

RECORD: =P§DEL_DEX0.0 BYTE 1l&

Netwmork 2 @ PBead regquest

With the SFELZ "BDREC" (read record) you read a data record with the number
INDEX from a component.

A n S.4

AN i 3.1

AN i 3.3

AN il g.0

=1 u 5.2

CALL "RBDREC" , "InstanceDE_SFELZ" SFEBEZ / LE3 -— Read a Process Data Record
LEQ i=M2_E

ir =DWELEE7F7

INLEX :=§INDEX

MLEN :=10

VALID :=Ml&.0

BUSY :=M&.3

ERROR :=Ml&.Z

STATUZ:=MD1g

LEN I=MWZZ
RECORD:=P#DEZ.DEX0O.0 BEYTE 10

Figure 33 Organization block, OB1
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Parameters of SFB52
Parameter Declaration Data type Description
REQ INPUT BOOL REQ=1 Enables data transfer
Logical address of the PROFINET 10
ID INPUT DWORD module or sub module (PAP-module
address 2039)
INDEX" INPUT INT Record number
MLEN® INPUT INT L\gf;igg:wi;egssgsof the record in-
VALID OUTPUT BOOL iE(f/vav”(rj@fcord has been received and
BUSY OUTPUT BOOL Busy=1 during the read operation
ERROR OuTPUT BOOL Error=1 read error
STATUS OUTPUT DWORD Block status or error code
LEN® OUTPUT INT Length of record information
RECORD IN_OUT ANY Target area for the record
Table 28 Parameters of SFB52

“INegative values are interpreted as 16-bit unsigned integers.
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Parameters of SFB53
Parameter Declaration Data type Description
REQ INPUT BOOL REQ=1 Enables data transfer
Logical address of the PROFINET 10
ID INPUT DWORD module or sub module (PAP-module
address 2039)
INDEX" INPUT INT Record number
LEN® INPUT INT IB;c/:egsth of the record information in
DONE OUTPUT BOOL Data record was transferred
BUSY OuUTPUT BOOL Busy=1 during the write operation
ERROR OUTPUT BOOL Error=1 write error
STATUS OuUTPUT DWORD Block status or error code
RECORD IN_OUT ANY Data record
Table 29 Parameters of SFB53

*INegative values are interpreted as 16-bit unsigned integers.
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Diagnostic address of slot 1

=lelxd
=lsix|

B =
R i

Profile: | Standard 5

& WEFROFIBUS DP
PROFIBUS P4
=48 FROFINET 10
53 Addiionsl Field Devices
(2 Encoders
£1/C2 JH Grou PROFINET Encodsts
@ Muibium 25 8t
= [ EOMubiun

Stantsid Telgram 61
Standaid Teiegram 82
[ Sterdand Telegiam 83
d St Teegem a4
- Singletun 13 Bt
w3
0 Dives
3 Encoders
) Gateway
(I
(5 Network Companerts
©E Sensors
5] Switching devices
[l SMATIC 300
= [l SMATIC400
@ (fl SIMATIC L Based Conbrol 300/400
5 B SIMATICFC Station

&
=

SIMOTION Drive based

48 55| (1) Encoder!

Module. Oides rurber | Addiess | @ address Disgnastic addess Corenent I
7 | Encederd 7
e JEST

Figure 34 Diagnostic address of slot 1
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Variable table
With the variable table the user can monitor and modify variables.

A ptress | Symbal | Symisol commert | Displsy formst | Status valus | Moty walue |
1 I Erable parameter writeread 1=enzhblzd
2] M aa BOCL ] talse 1
Bl
4| The flag hsd shuwh' writing i< et vet completed (BUSY =1: The wrie process i not vet terminated)
5| m 81 BOOL W false:
B | WERROR =1 A write srror has ocourred
7] M ez BOOL [ taise
T | irmirte block status or errar informatian
3| m 10 HEX D1 6400700000
0|
1| 4 The flag 8.3 shows if reading is nat yet completed (BUSY = 1: The read process is not et terminated)
2| m 83 BOOL W false
73| WERROR =1 A read arror has oocured
M4 M 162 BOOL [ taise
15| i Read biock status or errar informatian
18] mMD 18 HEX Tk 6400700000
17|
18|« Postion and controlistatus words
a8 Pw o2 HEX 1640000
20| Paw 2 HEX 24 Wi 641000
2] w1 HEX Vi1 640000
22| Paw 1 HEX s Vi 6#0400
23|
24| PD 4 HEX DRk BHOO01 B7TE
25| PO 8 HEX D\ BHODD1 B7TE
5|
77|
28]
E if\Write parameters:
30| DE1DEB 1 “Request DE"Request D resuest parameter = 1; change parameter = 2 HEX BRIE#02
31| DB1.DED 12 *Request D" value Miite value BS000 HEX DV#1B#12345678 DI 6412345678
32| DE2DED B *Respons_DE'parameter_umber 01 Read value pES000 HEX D\ 6400000000
33

Figure 35 Variable table
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7 Functional description of the encoder

This chapter describes the functions that have been implemented
in PROFINET encoders from HEIDENHAIN. The table below
shows the supported functions in the PROFINET encoder.

Function

Code sequence

Class 4 functionality

G1_XIST1 Preset control

Scaling function control

Alarm channel control

Compatibility mode

Preset value

Preset value 64 bit

Measuring units per revolution/Measuring step

Total measuring range

Measuring units per revolution 64 bit

Total measuring range 64 bit

Maximum Master Sign of Life failures

Velocity measuring unit

Encoder Profile version

Operating time

Offset value

Offset value 64 bit

Table 30 Supported encoder functions
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7.1 Code sequence

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

Attribute | Meaning Value

CW Increasing position values with clockwise | O
rotation (seen from shaft side)

CCw Increasing position values with counter 1
clockwise rotation (seen from shaft side)

Table 31 Code sequence

Note: The position value will be affected when the code se-
quence is changed during operation. It might be ne-
cessary to perform a preset after the code sequence
has been changed.

7.2 Class 4 functionality

This parameter enables or disables the measuring task functions
Scaling, Preset and Code sequence. If the function is enabled,
scaling and Code sequence control affects the position value in
G1_XIST1, G1_XIST2 and G1_XIST3. A preset will in this case al-
ways affect G1_XIST2 and G1_XIST3 but if the parameter
G1_XIST1 Preset control is disabled the preset will not affect the
position value in G1_XIST1.

Attribute | Meaning Value

Enable Scaling/preset/code sequence control 1
enabled

Disable Scaling/preset/code sequence control 0
disabled

Table 32 Class 4 functionality
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7.3 G1_XIST1 Preset control

This parameter controls the effect of a preset on the G1_XIST1

actual value.

If Class 4 functionality is activated and G1_XIST1 Preset control is
disabled, the position value in G1_XIST1 will not be affected by a

Preset.
Attribute | Meaning Value
Enable G1_XIST1 is affected by a preset com- 0
mand
Disable Preset does not affect G1_XIST1 1
Table 33 G1_XIST1 Preset control

Note: This parameter is disabled by setting the value to 1.

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

7.4 Scaling function control

This parameter enables or disables the Scaling function of the en-

coder.
Attribute | Meaning Value
Enable Scaling function is enabled 1
Disable Scaling function is disabled 0
Table 34 Scaling function control

Note: The parameter Class 4 functionality must be enabled
to use this parameter.
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7.5 Alarm channel control

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

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

channel.
Attribute | Meaning Value
Enable Profile specific diagnosis is switch on 1
Disable No profile specific diagnosis (default) 0

Table 35 Alarm channel control

Note: This parameter is only supported in compatibility
mode.
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7.6 Compatibility mode

This parameter defines if the encoder should run in a mode com-
patible to Version 3.1 of the Encoder Profile. See below for an
overview of functions affected when the compatibility mode is

enabled.
Attribute | Meaning Value
Enable Compatibility with encoder Profile V3.1 0
Disable No backward compatibility (default) 1
Table 36 Compatibility mode

(STW2_ENC)

(G1_STW) and the set point
values are always valid.
Control requested
(ZSW2_ENC) is not sup-
ported and is set to 0.

Function Compatibility mode Compatibility mode
enabled (=0) disabled (=1)
Control by PLC Ignored, the control word Supported

User parameter Maximum | Supported Not supported, one Sign of

Master Sign of Life failures Life failure tolerated, PRO-
Fldrive P925 is optional to
control the life sign monitor-
ing.

User parameter Alarm Supported Not supported, the applica-

channel control tion alarm channel is active
and controlled by a PROFI-
drive parameter.

P965 Profile Version 31 (V3.1) 41 (V4.1)

Table 37
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7.7 Preset value

The preset value function enables adaptation of the position value
from the encoder to a known mechanical reference point of the
system. The preset function sets the actual position of the encod-
er to zero (= default value) or to the selected preset value. The
preset function is controlled by bits in the control word (G1_STW)
and acknowledged by a bit in the status word (G1_ZSW). A preset
value can be set more than once and it can be stored to the non-
volatile memory using PROFIdrive parameter 971.

The preset function has an absolute and a relative operating mode
selectable by bit 11 in the Control word (G1_STW). Bit 11 and bit
12 in the Control word controls the preset in the following way.

Normal operating mode: Bit12=0
In this mode, the encoder will make no change in the output val-
ue.

Preset mode absolute: Bit 11 =0, Bit 12=1

In this mode, the encoder reads the current position value and
calculates an internal offset value from the preset value and the
current position value. The position value is then shifted with the
calculated offset value to get a position value equal to the preset
value. No preset will be made if a negative preset value is used
while trying to initiate an absolute preset.

Preset mode relative: Bit 11=1,Bit 12=1

In this mode the position value is shifted by the preset value,
which could be a negative or a positive value set by encoder pa-
rameter 65000 or 65002.

The steps below should be followed by the 10-controller when
modifying the Preset value parameters:

1. Read the requested Preset value parameter and check if the

returned value meets the application requirements. If not,

proceed with the following steps.

Wrrite the Preset value into the individual parameter.

3. Store the value in the non-volatile memory by PROFIdrive pa-
rameter 971 if the value should be valid also after the next
power on sequence.

N

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

Note: The number of possible preset cycles is unlimited.
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Note: If scaling is used the preset function shall be used after
the scaling function to ensure that the preset value is
entered in the current measuring unit.

Note: There is no preset activated when the preset value is
written to the encoder.The preset function is controlled
by bits in the control and status words (G1_STW and
G1_ZSW) and bit in the operating parameters. The pre-
set value is used when a preset is requested by bit 12
in the control word (G1_STW).

7.8 Scaling function parameters

The scaling function converts the encoder’s physical absolute po-
sition value by means of software in order to change the resolu-
tion of the encoder. The scaling parameters will only be activated
if the parameter Class 4 functionality and Scaling function control
are enabled. The permissible value range for the scaling is limited
by the resolution of the encoder. The scaling parameters are se-
curely stored in the IO controller and are reloaded into the encod-
er at each powerup.

7.8.1 Measuring units per revolution

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

Example:

For a 13-bit encoder with a single turn resolution of 13 bits the
permissible value range for "Measuring units per revolution" is be-
tween 20 and 23 (8192).

Parameter Meaning Data type

Measuring units The single turn resolution | Unsigned 32
per revolution in measuring steps

Measuring units The single turn resolution | Unsigned 64
per revolution in measuring steps for en-
64 bit coders with a resolution
exceeding 32 bits.

Table 38 Measuring units per revolution

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

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

Example:

The total measuring range for a 25 bit multi turn encoder with a 13
bit single turn and a 12 bit multi turn resolution is between 29 and
225 (33 554 432).

The total measuring range is calculated as below:

Measuring units per revolution x Total measuring range
= 8192 (2'9) x 4096 (2'2)
= 33554432

If the total measuring range is higher than 31 bit, telegram 84 and
acyclic encoder parameter 65002 and 65003 must be used. In
this case the 64 bit values are used and the 32 bit values are set
to zero (0) by the encoder.

The device has two different operating modes, depending on the
specified measuring range. When the device receives a parame-
ter message, it checks the scaling parameters if a binary scaling
can be used. If binary scaling can be used, the device selects op-
erating mode A (see following explanation). If not, operating mode
B is selected.
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A. Cyclic operation (binary scaling)

Cyclic operation is used when operating with 2X number of turns
(2, 4,8,16, 32, 64, 128, 256, 512, 1024, 2048. 4096... number of
turns). If the desired total measuring range is equal to the speci-
fied single turn resolution * 2X (where x<= 12) the encoder oper-
ates in endless cyclic operation (0 - max - 0 -max). If the position
value increases above the maximum value by rotating the encod-
er shaft, the encoder continues from O.

Example of a cyclic scaling:

Measuring units per revolution = 1000
Total measuring range =32 000
(25 = number of revolutions 32)

Position

32.000-

Measuring range

Figure 36
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B. Non-cyclic operation

If the desired total measuring range is not equal to the specified

single turn resolution * 2X (where x<= 12) the encoder operates

in non-cyclic operation. The non-cyclic operation is affected by the
parameter G1_XIST1 Preset control as described below.

G1_XIST1 Preset control = Enabled

If the position value increases or decreases outside the maximum
value or below 0 with the parameter G1_XIST1 Preset control
enabled, the device outputs the maximum position value within
the scaled total range for both position values G1_XIST1 and
G1_XIST2.

Example of non-cyclic scaling with G1_XIST1 Preset control
enabled:

Measuring units per revolution = 100

Total measuring range = 5000

(number of revolutions 50)

Position A Scaled ,
5 000 . total range G1_XIST 2,
f G1_XIST 1
0 , ; >
0 MAX
Measuring range
Figure 37 Non cyclic operation, preset control enabled
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G1_XIST1 Preset control = Disabled

With the parameter G1_XIST1 disabled, and if the position value
increases or decreases outside the maximum value or below 0,
the device will output the maximum position value within the
scaled total range for the position value G1_XIST2. The position
value G1_XIST1 is not limited to the scaled total range. For the
position value G1_XIST1, the device will continue to output a
scaled position value within the encoder’s total measuring range
(up to 33554432 positions for a 25 bit encoder).

Example of non-cyclic scaling with G1_XIST1 Preset control

disabled:
Measuring units per revolution = 100
Total measuring range = 5000

(number of revolutions 50)

Position { _ Encoder total measuring range
33554432 - - oo > G1_XIST1
-
Scaled et
: totalrange | el
5,000 | e
|~
Finss I Gl XIST2
I
I
|
|
I
0 . ! >
0 MAX
Measuring range
Figure 38 Non cyclic operation, preset control disabled
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Handling 64 bit data

Siemens hardware configuration tool does not support 64 bit data
type, so when writing larger numbers than 32 bit into the configu-
ration tool, this needs to be done according to below:

Example:
Total measuring range in measuring units = 236
MSB LSB
236= 6871947673610 = 0x00 00 00 10 00 00 00 00
N J U J
N/ Vo
4 byte=32 bit 4 byte=32 bit

Take the 4 least significant bytes above and convert to decimal:
—>0x00 00 00 00 =0 = Total measuring range LSB

Then take the 4 most significant bytes above and convert to
decimal:
—>0x00 00 00 10 =16= Total measuring range MSB

In the configuration software enter the decimal values:
Total measuring range LSB = 0
Total measuring range MSB = 16

7.9 Maximum Master Sign-of-Life failures

With this parameter the number of allowed failures of the mas-
ter’s sign of life is defined. The default value is one (1).

Parameter Meaning Value

Maximum Master | The number of permissible | 1...255
Sign-of-Life failures | failures of the masters life
sign.

Table 39 Maximum master Sign of life failures

Note: This parameter is only supported in compatibility
mode.
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7.10 Velocity measuring units

74

This parameter defines the coding of the velocity measuring units
used to configure the signals NIST_A and NIST_B. Standard tele-
gram 81 has no velocity information included and the encoder
does not use the velocity unit information in this case. Telegram
82, 83 and 84 includes velocity output and needs a declaration of
the velocity measuring unit.

Parameter Meaning Value
Velocity measuring | Definition of the units for See below
units the encoder velocity output

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

Table 40 Velocity measuring units

The velocity calculations are made with a maximum of 19 bits
resolution. If the resolution is higher than 219, the value used for
velocity calculations is automatically reduced to 219.

Example:

For a 37 bit multi turn encoder with a 225 single turn resolution
and a 2'2 multi turn resolution, the maximum single turn value for
velocity calculations will be 219. For a single turn encoder the
maximum resolution can be up to 31 bit, but the value used for
velocity calculations will in this case also be 21°.

Note: In case of the steps/s unit, an average is made over
200 ms and the value is multiplied by 5.

Note: If scaling has been set on the device the velocity calcu-
lation is based on the scaled position value. Conse-
quently the accuracy of the velocity value is dependent
of the scaling set to the device.



Functional description of the encoder

7.11 Encoder profile version

7.12 Operating time

The encoder Profile Version is the version of the encoder profile
document implemented in the encoder. This parameter is not af-

fected by the Compatibility mode settings.

Bits Meaning
0.7 Profile Version, least significant number,
(value range: 0-99), decimal coding
8..15 Profile Version,most significant number,
(value range: 0-99), decimal coding
16..31 Reserved
Table 41 Encoder profile

The operating time monitor stores the operating time for the de-
vice in operating hours. The operating time is saved every six mi-
nutes in the non-volatile memory in the device. This happens as

long as the device is powered on.

If the operating time function is not used the operating time value

is set to the maximum value (OxFFFF FFFF).

Parameter Meaning Data type
Operating time The accumulated Unsigned 32
power on time
Table 42 Operating time
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7.13 Offset value
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The offset value is calculated in the preset function and shifts the
position value with the calculated value. The offset value is stored
in a non volatile memory and can be read from the encoder at any
time. The data type for the offset value is a 32 bit or 64 bit binary
value with sign, whereby the offset value range is equal to the
measuring range of the device.

The preset function is used after the scaling function. This means
that the offset value is indicated according to the scaled resolution
of the device.

Parameter Meaning Data type

Offset value The offset value for encod- | Integer 32
ers with a measuring range
of maximum 32 bits

Offset value 64 bit | The offset value for encod- | Integer 64
ers with a measuring range
exceeding 32 bits

Table 43 Offset value

Note: The offset value is read only and cannot be modified
by a parameter write access.



Functional description of the encoder

7.14 Acyclic data

The PROFINET encoder support the following acyclic data ex-

change functions.

7.14.1 PROFldrive parameters

The encoder profile V4.1 (PNO no. 3.162) has adopted certain
standard PROFIdrive parameter. The following PROFIdrive para-

meters are supported:

PNU (Pm.no) | Significance Data type Read/Write
922 Telegram selection Unsigned 16 R
925 Number of Controller Sign-of-Life | Unsigned 16 R/W
failures which may be tolerated.
964 Device identification Array[n] R
Unsigned 16
965 Encoder Profile number Octet string 2 R
971 Transfer to non volatile memory Unsigned 16 W
974 Base Mode Parameter Access Array(n] R
service identification Unsigned 16
975 Encoder object identification Array[n] R
Unsigned 16
979 Sensor format Array(n] R
Unsigned 32
980 List of supported parameters Array[n] R
Unsigned 16
Table 44 Supported PROFIdrive parameters
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7.14.2 Encoder parameter numbers

The table below specifies the encoder specific parameter that is

supported.

PNU (Prm.no) | Significance Data type Read/Write

61000 Name of station Octet String R
[240]

61001 IP of station Unsigned 32 R

61002 MAC of station Octet String[6] R

61003 Default gateway of station Unsigned 32 R

61004 Subnet Mask Of Station Unsigned 32 R

65000 Preset value Integer 32 R/W

65001 Operating status Array [n] R
Integer 32

65002 Preset value 64 bit Integer 64 R/W

65003 Operating status 64 bit Array [n] R
Integer 64

Table 45 Encoder parameter numbers
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7.14.3 Parameter 65000 and 65002- Preset value

The parameter 65000 and 65002 sets the value for the preset
function. The parameter 65002 should be used if the preset value

exceeds 32 bits.

PNU 65000
Significance Preset value
Data type Integer 32
Access Read and write

Validity range

Profile specific

Explanation

The preset value sets the value for the preset
function. The preset value can be stored in
the non volatile memory by PROFIdrive pa-
rameter 971 and will be reloaded at each start
up if stored.

Table 46

Parameter 65000, Preset value

PNU 65002
Significance Preset value
Data type Integer 64
Access Read and write

Validity range

Profile specific

Explanation

The preset value sets the value for the preset
function. The preset value can be stored in
the non volatile memory by PROFIdrive pa-
rameter 971 and will be reloaded at each start
up if stored.

Table 47

Parameter 65002, Preset value 64 bit
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7.14.4 Parameter 65001-Operating status

80

This parameter structure is a read only structure where informa-
tion on the Encoder operating status can be found. It is a com-
plement to the PROFIdrive parameter 979 described in the Profile
for Drive Technology, PROFIdrive V4.1, Order nr 3.172 available
from PROFIBUS and PROFINET International.

PNU 65001

Significance Encoder Operating Status
Data type Array[n] Integer 32
Access Read

Validity range

Profile specific

Explanation

The operating status displays the status of
the encoder.

Table 48 Parameter 65001, Operating status
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Sub index Meaning
0 Header
1 Operating status
2 Faults
3 Supported Faults
4 Warnings
5 Supported warnings
6 Encoder Profile version
7 Operating time
8 Offset value
9 Measuring units per revolution
10 Total measuring range in measuring units
1 Velocity measuring unit
Table 49 Parameter 65001, Sub index
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Sub index 1: Operating status

In sub index 1 the status of different encoder functions can be
read out. The mapping of the respective functions is according to
the table below.

Bits Definition

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 for the Encoder manufacturer
8..31 Reserved for future use

Table 50 Parameter 65001, Sub index 1
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7.14.5 Parameter 65003- operating status 64 bit

The parameter structure 65003 is a read only structure where in-
formation on the 64 bit parameter values can be found.

PNU

65003

Significance

Encoder Operating Status 64 bit

Data type

Array[n] Integer 64

Access

Read

Validity range

Profile specific

Explanation

The status of encoder operating parameters
with 64 bit length.

Table 51 Parameter 65003, Operating status 64 bit

Sub index Meaning

0 Header

1 Offset value 64 bit

2 Measuring units per revolution 64 bit

3 Total measuring range in measuring units
64 bit

Table 52 Parameter 65003, Sub index
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7.14.6 ldentification & Maintenace functions

In addition to the PROFIdrive parameter 964, Device Identifica-
tion, 1&M functions are supported by the encoder. The I&M func-
tions can be accessed with record index OXAFFO-OxAFF4. The fol-
lowing I&M functions are supported.

1&M Parameter Octets | Comment

Header

Manufacturer specific 10 Not used

|&M Block

MANUFACTURER_ID 2 Manufacturer Id

ORDER_ID 20 Encoder part number

SERIAL_NUMBER 16 Encoder serial number

HARDWARE_REVISION 2 Not used

SOFTWARE_REVISION 4 Software revision

REVISION_COUNTER 2 Not used

PROFILE_ID 2 Encoder Profile number

PROFILE_SPECIFIC_TYPE | 2 Type of encoder,

IM_VERSION 2 Version of the &M pro-
file

IM_SUPPORTED 2 Value = 0 means sup-
port of 1&M

Table 53 Identification & Maintenance
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8 Firmware upgrade

The encoder supports a firmware upgrade function. The firmware
upgrade function is developed to offer the possibility to upgrade
the encoders in the future.

Before the upgrade of the encoder can start, the following tools
are needed:

e A running TFTP server
o A WEB browser (Internet Explorer, Firefox, Opera etc.)
e DHCP server
(This is only needed if performing an upgrade outside a
PROFINET network)

The encoder itself puts no restrictions on what TFTP/DHCP server
to use. The customer can choose to use any TFTP/DHCP servers.

There are two different scenarios for software upgrade:

e Firmware upgrade in a PROFINET network.

o This is when the encoder is connected to a PROFINET net-
work. The encoder will be provided with an IP address from the
PROFINET 10O controller (with DCP).

e Stand alone upgrade.

This is when the encoder is outside a PROFINET network. A
DHCP server is required in order to provide the encoder with a
valid IP address. This scenario might be valid if the encoder is a
spare part or an encoder is picked out of a system for mainten-
ance. There is currently no support for bulk upgrade. |.e. each
encoder must be accessed and upgraded in turn.
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8.1 Firmware upgrade in a PROFINET network
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The following prerequisites have to be fulfilled in order to upgrade
the encoder in a PROFINET network:

e The encoder should be attached to the network.

e The encoder must have a valid Device name and a valid IP ad-
dress (assigned with DCP).

o ATFTP server should be enabled on the LAN where the en-
coder is attached. See chapter 8.4 for an example how to set
up aTFTP server.

Once the encoder has been assign a valid IP address it should be
accessible on the network. Enter the encoders IP address in the
WEB browser to open the Firmware upgrade page.

.HEIDENHAIN
DEVICE INFORMATION
Vendor ID 0x11c
Device ID 0x801
Serial Number 24441936
Part Number 63231802
Software Version 3.2.0
Hardware Version 1
Device Name Encoderl

NETWORK PARAMETERS

Device IP 192.168.0.3
Device Subnetmask 255.255.255.0
Device MAC 00:30:¢d:00:00:00
Default Gateway 192.168.0.255
DHCP Clisnt Nisahled

Figure 39  Firmware upgrade startpage
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When accessing the encoder with the web browser it will display
a number of parameters. In the firmware upgrade section of the
page, enter the following information:

e Server IP address - Enter the IP address to the TFTP server on
the LAN

e Firmware filename - Enter the full file name of the new firm-
ware file supplied by the TFTP server

o Date - Enter the current date for the upgrade. This is stored as
part of the Upgrade History. The format is yyyy-mm-dd. E.g.
2010-11-15.

DHCP Enable/Disable

CONNECTION STATUS

Connection Mode Active RT Real Time Mode
Execution State Data Exchange Encoder is running

ENCODER STATUS

Encoder Type 1 Multiturn Encoder
Faults o No active faults
Warnings o No active warnings
Operating Time 15480 Hours x 0,1
Singleturn
Measuring Units Per Revolution 8192 Resulotion

Total Measuring Range In Measuring

Units 33554432 | Total Resulotion

Encoder Velocity 0 Steps/s

FIRMWARE UPGRADE

UPGRADE HISTORY

[255 E

Set the IP address to the server, name of the firmware file as presented
on the server and todays date. Click 'Submit Values' to store the values
and 'Upgrade' to begin the upgrade.

Enter Server IP Address: W
Enter Firmware Filename: W
Enter Date (yyyy-mm-dd): W
Submit Values
Upgrade

Figure 40  Firmware upgrade settings
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The parameters are set by clicking the Submit Values button. After
clicking the Submit Values button, update the page in the web
browser. To start the upgrade, click on the Upgrade button.

A confirmation page is displayed where the upgrade has to be
confirmed before the device starts the actual firmware upgrade

process. The Continue button needs to be clicked in order to start
the upgrade sequence.

. HEIDENHAIN

WARNING! The current flash- image will be replaced. It is not possible to
reverse the procedure.

Upgrade procedure will take about 30-60 seconds. When ready, the
device will reboot itself. After reboot It is possible to connect to the
device using the standard procedures.

TARGET SERVER PARAMETERS

Server IP 192.168.0.11
File

Continue

heidenhain_hdr_csum.bin

Figure 41 Firmware upgrade confirmation page
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During upgrade a progress page is displayed. Depending upon the
choice of web browser, the auto generated progress page will
take some time to be displayed. However, the progress web page
should always be displayed when the upgrade is finished. If no er-
rors occur during upgrade the encoder will automatically reboot it-
self and connect to the PROFINET IO-controller with the new
firmware.

(= http://192.168.0.5/upgrade_rpm/ - Windows Internet Explorer provided by JHCN

&9~ [ mpunise. 168.0.5hparade_rom v [42]| % £~
Fle Edt View Favorites Took Help

Ve 4| () hito:if192,168.0.5)upgrade_rpmi | f - B - - [m}Page - G Took -

Device is upgrading. Do not power off!
Server : 192.168.0.10
Filename: heidenhain_hdr_csum.bin

PROGRESS: Downloading Firmware File From Server... Verifying File... Erasing Memory... Writing File
To Memory... Ready

SUCCESS (status = 0) - The device will now reboot itself!

\Waiting For http:/{192.168.0.5/upgrade_rpmf... (HEWAK ] S Local intranst #100% -

Figure 42 Firmware upgrade status page

During the upgrade, both the bus status LED and the device sta-
tus LED will be flashing green. If an error occurs both LEDS will
be flashing red.

If the upgrade fails check the error code displayed on the progress
page. The error codes are described in chapter 8.3.
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8.2 Stand alone upgrade

20

In order to start the stand alone upgrade the following prerequi-
sites has to be fulfilled:

e The encoder should be attached to a LAN network

e There should be a DHCP enabled server on the LAN where the
encoder is attached.

o ATFTP server should be enabled on the LAN where the en-
coder is attached.

The encoder firmware contains a DHCP client for IP assignment
outside a PROFINET network. If no IP address is assigned by a
DCP/PROFINET IO controller, the encoder will try to retrieve an IP
address with DHCR

First start the DHCP and TFTP servers and then power up the en-
coder. After approximately 20-30 seconds the encoder should
have received a valid IP address. When the encoder has received
a valid IP address, continue with the same upgrade procedure as
described in chapter 8.1 Firmware upgrade in a PROFINET net-
work.

It is possible to disable/enable the DHCP client in the encoder.
Use the DHCP Enable/Disable button on the startup web page in
order to toggle between the two modes. The encoder will keep
this state until the user manually switches state again.

NETWORK PARAMETERS

Device IP 192.168.0.3
Device Subnetmask 255.255.255.0
Device MAC 00:30:cd:00:00:00
Default Gateway 192.168.0.255
DHCP Client Disabled

{ DHCP Enable/Disable ”

Figure 43  Network parameters

Any TFTP server can be used to retrieve file image and any DHCP
server can be used to assign IP addresses. Supplied in this ma-
nual is a description on how to install SolarWinds TFTP server
(chapter 8.4) and Tiny DHCP (chapter 8.5) from SoftCab on a desk-
top PC.
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8.3 Emor handling

This chapter will list all the possible error codes that can occur dur-
ing an upgrade error. The error code will be visible on the feedback
webpage. If an error occurs the device will not reboot itself au-
tomatically. Instead it will wait upon user action. This is to allow
the user to take the next step. E.g. the user might want to check
some parameters before rebooting or try to run the upgrade pro-
cedure again.

Failed to download firmware file from server
Error code: -2

The user should verify the IP address and the image filename. If
any of them is incorrect the user should go back and submit the
correct parameters at the main html page (index.html). If the pa-
rameters are correct the user should verify that the TFTP server is
running on the host computer and that the TFTP server settings
are correct.

Host not responding/No contact with host computer
Error code: -3

The user should verify that the host computer is connected to the
encoder. The ping command can be used for this purpose. If con-
nected, go back to upgrade.html and click Confirm to try and up-
grade again.

Checksum Error/File image error
Error code: -4

Calculated checksum doesn’t match the one supplied by the im-
age file. The most likely cause for this problem is that there was
an error when downloading the file to the encoder. Go back to
upgrade.html and press Confirm and try again.

Flash Erase/Write Error
Error code: -5

The image might be corrupt. Flash Erase or Write failed. If this er-
ror occurs the device can still start with its failsafe image. It will be
displayed by the Execution State parameter on the web Page.

91



Firmware upgrade

92

File Size Error
Error Code: -6

The firmware file is too big to be written to flash.

Insufficient Memory

Error Code: -7

There is not enough memory available to store the firmware file
image.

Invalid Firmware File

Error Code: -8

Firmware file is not supported for this hardware.
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8.4 TFTP server installation

The TFTP server used in this example is a freeware TFTP server
for Windows NT/XP/Vista platforms and it can be downloaded
from www.solarwinds.com.

Unzip the installation file and double click on the Solar\Winds-
TFTP-Server.exe file to start the installation. Follow the instruc-
tions on the screen to complete the installation.

Create a folder on C:\ named TFTP_Root (if it not already exists).
Copy or Move the new firmware file used to the CATFTP_Root di-
rectory.

Start the SolarWinds TFTP server and click on the File->Configure
tab to open up the Configure window.

H5 SolarWinds TFTP Server |Z||E|D__(|

FIEN Tools  Help

Clear Log...

Exit

CATFTP_root | 192,168.0,10 | TFTP Server service skatus: Started

Figure 44  Solar\Winds TFTP server
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In the Configure window:

e Make sure that the correct network interface is selected in the
Used NIC selection menu. |.e. it is the network interface which
is connected to the encoder network.

e Set up the path to the TFTP root directory. |.e. the TFTP-Root di-
rectory created under C:\.

e Leave the other parameters with their default values.

e Click Start to start the TFTP server service in Windows.

X

= SolarWinds TFTP Server

Status
TFTP Server service status: Started Start

Tray lcon

Add TFTP Server to wWindows Systerm Tray

Storage

TFTP Server Roat Directary:

CATFTP oot
[ Rename existing files on conflict
Used MIC
192.168.0.10 v
[ ak. ] [ Cancel

Figure 45  SolarWinds TFTP server settings

Note: The server will listen to port 69. Verify that there is no
firewall blocking the port for incoming/outgoing re-
quests. Disable any firewall temporalily if communica-
tion problems occur.
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8.5 DHCP server installation

The DHCP server used in this example is a freeware DHCP server
for Windows NT/XP/Vista platforms and can be downloaded from
www.softcab.com.

Note: Before starting the installation, disconnect the PC
(where the DHCP server is to be installed) from the of-
fice network. It can be connected to the network again
when the server is configured.

Once the DHCP server has been downloaded, double click on the
dhcp.exe file to start the installation and follow the instructions on
the screen.

After installation, start the Tiny DHCP server program.

* Tiiny DHCP Server v1.4

Phisical address:
(Unknown ] |Dr0p incoming requests silently. j
IP address:
Subnet mask:
Dlomain name:
Hoszt name:

Gateway:

DMS Servers:

WINS Servers:

Maode type: | J
Lease time: mintes

Comment;

Add new | |

Figure 46  Tiny DHCP Server
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The Unknown physical address is predefined. Select Drop incom-
ing requests silently for unknown interfaces.

Select Add new and enter the MAC address of the device you at-
tend to supply with an IP address. The MAC address for the en-
coder is written on the encoder label.

Add new client computer

Enter MAL address of client computer below:

|002245000000

g | Cancel |

Figure 47  Tiny DHCP server settings

»* Tiny DHCP Server v1.4 ==

Phisical address:

|Automatical\y process the request, -

IP adess (EACTF
Subretmask  [E52852%50
Domainname: |
Host name: ’7

Gateway:
DNS Servers:
WINS Servers:

Mode type: HYEBRID [default] -

Lease time: 1 minutes:

Comment:
Add new Delete

Figure 48  Tiny DHCP server settings

Provide the appropriate settings for the target device. It is impor-
tant to make sure that the IP address of the encoder is on the
same network as the desktop PC. The first three bytes of the IP
address needs to be the same on the PC and the encoder.

If for example the PC have an IP address of 192.168.0.1 and sub-
net mask 255.255.255.0 the IP address of the encoder can be set
10 192.168.0.2 and subnet 255.255.255.0.

Once the above configuration is made the PC can be connected
to the office network again if necessary.



Firmware upgrade

8.6 Local Area Network (LAN) configuration

The picture shows a typical setup in order to upgrade the encoder.

PC with TFTP/
DHCP server Encoder

192.168.0.1/ 192.168.0.2/
255.255.255.0 255.255.255.0

Figure 49 LAN- configuration

97



Firmware upgrade

98

Consider the connection between the desktop PC and the en-
coder. The encoder and the desktop PC both have to be on the
same logical LAN.

In order to set the IP address of the desktop PC (windows). Go to
the Control Panel and select Network Connection. Right click on
the network interface connected to the local LAN. Then open the
properties for the Internet Protocol (TCP/IP).

- Local Area Connection 2 Properties

General | Advanced

Connect uzing:

| B8 Compag NC3121 Fast Ethemet NIC |

Thiz connection uzes the following items:

S Metwork. Monitor Driver ~
% Broadcom Advanced Server Pragram Driver
Internet Protocol [TCP/IP) —
b
< | >
[rescription

Transmission Control Protocol/Internet Protocol. The default
wide area network. protocol that provides communication
across diverse interconnected netwarks.

[] Shaw icon in natification area when connected
Motify me when this connection hag limited or no connectivity

[ 0K ] [ Cancel

Figure 50  LAN properties
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Set the appropriate IP address and Subnet mask for the interface
according to the example below.

Internet Protocol {TCP/IP) Properties

General

“You can get [P settings aszigned automatically if your network, supports
this capability. Qthenwise, you need to ask your network. administrator for
the appropriate P settings.

() Obtain an IP address automatically
(®) Use the following IP address:

IP address: 192 0168, 0 . 1|
Subnet mazk: 285 . 285 285, 0

Diefault gateway:

(®) Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server

[ Ok ][ Cancel ]

Figure 51  TCP/IP settings

Use Tiny DHCP server to provide the encoder with a valid IP ad-
dress.

Note: It is recommended to keep the desktop PC discon-

nected from the office network to avoid
issues with the office network.
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9 Encoder replacement using LLDP

The encoder supports Link Layer Discovery Protocol (LLDP).
LLDP is essentially a neighbor discovery protocol used by net-
work devices for advertising of their identity, capabilities and inter-
connections.

In a PROFINET network all IO devices are recognized by their de-
vice name.

Sometimes an |0 device needs to be replaced in an automation
system, and this is when LLDP is useful. Using LLDP the neigh-
bor relations between the individual IO device and the 10 control-
ler are analyzed and stored on the 10 controller. If an 10 device
has been replaced, the 10 controller will recognize this and will
redefine the device name.8

Follow the instruction below to exchange an IO device using
LLDP:

Select properties of the PN-IO controllers interface module and
enable Support device replacement without exchangeable me-
dium.

CPU 315F-2PN/DP
AP

<

| General | addesses | PROFINET | Synchionization | Time:of-Day Synchronization |

Properties - PN-I0, (R0/S2.2) 3]

Shart description: PN-I0

Device name [P0

6-7 Support device replacement withaut exchangsable medium }

&=

Slot Module [ onder

Interface
Type: Ethernet

2 [[f] CPU 315F-2PN/DP__|GES7 31 Address: 192.168.01
=

Device number. 0

Erall WrEra
A ST

Networked: yes Properties.

Commerit:

aK. Cancel Help

Figure 52 LLDP Properties
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Configure the topology of the system for all connected ports.

([ Hw Config - [SIMATIC 300(1) (Configuratio;
Eﬂ]stat\on Edit Insert PLC View Options Window Help

D& & S0 dea @O R W

143 E
1 A
2 iﬂ CPU 315F 2PN/DP -
X7 MR
e 0 Ethemet(1} PROFINET-I0-Gpstern (100)
X2PT Poit ¥
o Pori 2 EH] profinete
3 1
4
B
[
7
g -
g
10 i

&
< | >
:I:I (2] profinetencoder
Slot Module Order number | Address | [ address Diagnostic address Comment
i Pl
LE Favamerr dovess Favd SR
1.2 Standard Telegram 81 24..35 8.1

Slot is occupied, moduls is too wids, or the functionality of the inserted moduls is nok transferable ko the new modul,

Figure 53 LLDP Port configuration
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In the properties window, select the corresponding partner port.

D228 S & (b mE ¥

W 4
2 CPU 315F-2PN/DP | Giongral | Addresses  Topology | Dpiions |
X7 MPDA
x IO ~Part Interconnection
x2er [ Port L]
x2r(lf Pocz ol L
3 M edium: Lacal port: Copper Paitner port; Copper
4
5 Cable name: It =l
[
7 i ~
3 Partner
— Partner port: {{5MATIC 3001 \profinetencoderiPort 2 (P2) =l [
:l:l [2] profinetencader? et
Slet Module o |
7 . s E
LAl |
11| [ Foameierdenase Fair B
1.2 [[§ Standard Telegram 81 E e B
* Cable length <20m - [Signal delay time: 012 ps]
" Signal delay time [ps]: 012
Cancel Help
Slot is occupied, module is too wide, or the functionality of the inserted module is not transferable ko the new module. i

Figure 54 LLDP Partner port settings
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Then select Edit-> PROFINET |0->Topology to open the topology
editor.

[ Hw, Config - [SIMATIC 300(1) {Configuratii

) station JEES Insert PLC View Options Window Help

(W= [ a = Ve
~
5] Selectal Crl+a
Ll GeTe ' Ethemel(1}: PROFINET0-Gyster [100)
XZFT] Master System v = MT — .
PROFINET 10 Systam... » 1 [2]1”;““”‘3‘5
; Object Properties..,  Al+Return Mg
3
7 Assign Asset ID...
8
9
10 =
Figure 55 Open Topology editor
Tabls view | Graphic view | Oifine/oriine comparison |
Intsrconnection table
| i S R Fiter: [Show al ports =l
port Status | Partner port Cable data(Offine) | Cable dataiOnline) | Link pow | Commert
() SIMATIC 300(1)
[=)- PNHIO(CPU 315F-2PRIDF) )
@ Port1(X2P1) ) profinetencoder3 \ Port 1 (P1) 20m 0.1 2ps) 10m (0.03 ps)
B Potz(x2P @
=)- profinetencoder1 ?
@ Porti(P1) @ profinetencodsr2  Fort 2 (P2) 20m (0.12p5) 15m (0.05 ps)
@ Portz(P2) ?
=|- profinetencodsr2 @
@ Port1(P1) u profinetencoder3 | Port 2 (P2) 20m (0.1205) 5m (0.02 ps)
@ Port Z(P2) ) profinetencodert yPort 1 (P1) 20m 0.1 2ps) 15m (0,05 ps)
)- profinetencodsr3 ?
@ Portit(P1) u SIMATIC 300(1) 4 PN-IO(CPU 31 5F-2PN/DP) 4 Port 1 (42 ... 20m £0.12us) 10m (0.0% ps)
O Portz(P2) @ profinetencodsr \ Fort 1 (P1) 20m (0.12p5) 5im (0.02 ps)

<

UIHWEE Update Export...

- Cancel Help

Figure 56 Topology editor

Verify that the offline topology matches the online topology.
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After the above has been verified it is possible to replace any 10
device if the ports are reconnected in the same way and the new
device is set to factory reset.

To manually do a factory set of the encoder, follow the steps be-
low:

Select PLC-> Ethernet-> Edit Ethernet Node.

08 Hw Config - [SIMATIC PC Station{1) (Configuration) -- pnio_test_speed]
Eﬂ] Station Edit Insert | PLC Wiew Options Window Help

0= 2+ By | & Bgr;;\duad.“ Chril

[1): PROFINET-0-Systern (100]

Module Information. .. CrD

T N

PROFIBUS 3 Verify Device Name. ..
Assign Device Name, ..

< |

|

Figure 57  Edit Ethernet node
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Enter the encoder’s MAC-adress and then click on the Reset
button. The MAC-adress of the encoder is written on the encoder
label.

Edit Ethernet Node X

Ethemet node:
Nodes accessible online

MAC address: 00-40-CD-00.00-00 Browse.

SetIP canfiguration

& Use [P parameters

Galoway

IP s —
1P addiess * Do not uss router

Subnet mask: " Use router

" Obtain IP addiess from a DHCF server
Identified by
= iy iy

Client ID [

i ortayin_|

Assign device name

Device name: —

Reset to factory settings

Close Help

Figure 58  Factory reset

Click yes in the confirmation window to reset the encoder to its
factory settings.

Edit Ethernet Node (4502:827)

Do you really want to reset the module to its factonye
! zettings? The module then only reacts over the LAM to
the factory set MAC address.

Figure 59  Factory set confirmation
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10 Encoder state machine

Parking

Error Acknowledgement

d =0xB000

Y

hift home positi

Control word (G1_STW)

|
| |
]
|
|

Control word 2 (STW2_ENC)

Figure 60 Encoder state machine
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10.1 Normal operation state

10.1.1 Profile version 4.x

If using encoder complying with encoder profile v4.1, then bit 10

Control by PLC in Control word 2 needs to be set before the data
in Control word is valid. If not set, Control word is not used by the
encoder firmware.

10.1.2 Profile version 3.x

If using encoders complying with encoder profile 3.x, the data in
Control word is always valid and bit 9 Control requested in Status
word 2 is always cleared.

10.1.3 Profile version 3.x and 4.x

10.2 Parking state

When using telegram 81-83 and Control word bit 13 Request ab-
solute value cyclically is set, then Status word bit 13 Transmit ab-
solute value cyclically is set. Status word bit 13 is cleared (bit
13=0) when Control word bit 13 is cleared. Status word bit 13 is
always cleared, when using telegram 84 due to the fact that no
absolute value is sent in G1_XIST2.

This state can be reached from any other state. The position value
in G1_XIST1, G1_XIST2 and G1_XIST3 are set to zero. Errors are
cleared and alarms are disabled in parking mode.

10.3 Set/shift home position (Preset)

The Set/shift home position is initiated when Control word bit 12
Request set/shift of home position is set. In this case the Status

word bit 12 Set/shift of home position executed is set to 1. In or-

der to initiate a set/shift home position Class 4 functionality must
be enabled otherwise there will be an error in G1_XIST2.
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10.3.1 Preset depending on different telegrams

When using standard telegram 81-83, the acyclic encoder para-
meter 65000 Preset value 32 bit shall be used to set a preset val-
ue (<=32 bit) for the encoder. If the acyclic encoder parameter
65002 Preset value 64 bit is used in this case, an error message
will be returned. With telegram 81-83 the operating status must
be read by encoder parameter 65001 Operating status 32 bit.

With telegram 84, the acyclic encoder parameter 65002 Preset
value 64 bit shall be used to set a preset value (<=64 bit) for the
encoder. If the acyclic encoder parameter 65000 Preset value 32
bit is used in this case, an error message will be returned. With
telegram 84 the operating status must be read by encoder para-
meter 65003 Operating status 64 bit.

10.3.2 Absolute preset with negative value

10.4 Error state

Preset data sent with acyclic encoder parameter 65000 or 65002
are signed values. The relative preset mode uses signed preset
values, but with the absolute preset mode no preset will be made
if a negative preset value (set with encoder parameter 65000 or
65002) is used while trying to initiate an absolute preset.

This state is reached when an error has occurred. The encoder
can enter this state from both the normal operation state and the
set/shift home position state. If an error occurs, the Status word
bit 15 Sensor error is set, and the error code is displayed in
G1_XIST2 instead of the position value.

10.5 Error acknowledgement

10.6 Start up

108

This state is reached when an error has occurred, and Control
word bit 15 Acknowledging a sensor error has been set. The Sta-
tus word bit 11 Requirement of error acknowledgment detected
and Status word bit 15 Sensor error are set to 1.

This state is only reached when Control word bit 14 Activate park-
ing sensor are cleared (=0). Once the Control word bit 14 are
cleared, it takes about 500ms before the Status word bit 14 Park-
ing sensor active are set to zero (=0).The reason for the delay is
that before the encoder goes to normal operation mode, an initia-
lizing of the encoder is made.
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11 Frequently asked questions FAQ

1. Problem:
Preset, parking mode and error reset is not possible.

Solution:
The Control By PLC bit in Control Word 2 has to be set to 1
(Profile V4.1).

2. Problem:
The preset value is lost if the power supply is switched off.

Solution:

Parameter 971 has to be set to 1 in order to save the preset
value into non volatile memory.
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