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1. Introduction

This manual describes the implementation and configuration of an absolute rotary encoder with
PROFINET interface. The device fulfills the requirements of a PROFINET 10 device with RT
(real time) or IRT (isochronous real time) classification.

1.1 Absolute rotary encoder

The basic principle of an absolute rotary encoder is the optical sampling of a transparent code disc in
case of an optical encoder or the evaluation of a turning magnet in case of a magnetic encoder
which are fixed at the driving shaft.

The absolute rotary encoder has a maximum resolution of 65,536 steps per revolution (16 bits).
The multi-turn versions can detect up to 16,384 revolutions (14 bits). Therefore the largest resulting
resolution is 30 bits = 230 = 1,073,741,824 steps. The standard single-turn version has 13 bits, the
standard multi-turn version 25 bits.

For further information about the function principle or the setup of a PROFINET network please, refer to
http://www.profibus.com/pn.
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1.2 PROFINET technology

PROFINET is an Industrial Ethernet standard
merging plant automation with other enterprise IT
resources.

It provides comparable functionality to PROFIBUS
with techniques used by engineering, IT, and
management personnel.

Established IT standards are employed as basis of
communication: TCP, UDP, IP. XML is used as
description language for device profiles (GSDML
files).

Two ways of using PROFINET are available:
PROFINET 10, similar to PROFIBUS DP as a
distributed I/O system and PROFINET CBA as a
modular component-based system for larger
systems.

PROFINET offers scalable communication for
different applications in industrial automation:

e PROFINET NRT (non real time) is suited
for non-time-critical process automation
with clock rates of roughly 100 msec.

e PROFINET RT (real time) offers a
communication channel with optimized
performance (10 msec clock rate) for
most factory automation tasks

e PROFINET IRT (isochronous real time)
employs special communication hardware
to enable clock rates of less than 1 msec
and a jitter precision of less than 1 psec.
This channel is mainly of use for motion
control applications.

1.3 Features of the Encoder
e Integrated Boot loader for customer
firmware upgrades
¢ Round axis (Endless shaft)
e Neighbouring detection

www.encoderhohner.com -

info@encoderhohner.com -

PROFINET IO uses a view of distributed I/O similar
to PROFIBUS DP. IO controllers (e.g. PLCs) run
an automation program, IO devices (e.g. absolute
encoders) are remotely assigned field devices, and
I0 supervisors (e.g. programming devices) are
used for commissioning and diagnostics.

The engineering of PROFINET 10 is done similar
to PROFIBUS. The field buses (i.e. Ethernet
topologies) are assigned to control systems during
configuration. The 10 device is configured in the
actual system based on the contents of its GSDML
file.

After completion of the engineering the installer
loads the data for the expansion into the 10
controller (PLC) and the IO controller assumes
data exchange with the 10 device.

An 10 device is addressed within PROFINET (and
also possibly by external IT components) through
its IP address.

Data can be exchanged from the IO controller to
the IO device (and vice versa) cyclically (for
process data). Apart from this, parameter data can
be exchanged acyclically during engineering of the
IO device or by the use of PLC programming
blocks.

e  Engineering identification call
o Different filters for velocity
e Used Profinet Encoder Profile V4.0/V4.1

Tel.: (00 34) 972 16 00 17




Profinet-10-Interface hohner

User Manual AUTOMATION

2. Installation
2.1 Electrical Connection

The rotary encoder is connected by a 4 pin M12 The Encoder uses a second D-coded connector
connector for the power supply and two 4 pin, and provides integrated switch functionality. On or

D-Coded M12 connector for Ethernet. in the packaging of the connector is the mounting
description.
Connector Ethernet Connector power supply
4 pin female, D-coded 4 pin male, A-coded
Pin Number Signal Pin Number Signal
1 Tx + 1 US (10 - 30 V DC)
2 Rx + 2 N.C.
3 Tx - 3 GND (0V)
4 Rx - 4 N.C.

Sketch on encoder view

]
2.2 Ethernet cables
2.2.1 RJ45 - M12 crossed 2.2.3 M12 - M12 crossed
Signal RJ45 Pin | M12 Pin Signal M12 Pin [ M12 Pin
Tx+ 1 2 Tx+ 1 1
Tx- 2 4 Tx- 2 2
Rx+ 3 1 Rx+ 3 3
Rx- 6 3 Rx- 4 4

2.2.2 RJ45 - M12 straight

Signal RJ45 Pin | M12 Pin
Tx+ 1 1
Tx- 2 3
Rx+ 3 2
Rx- 6 4

www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17 h hohner
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2.3 Diagnostic LEDs

LED Color Description for LED = on

Active1 Yellow | Incoming and outgoing traffic at port 1

Link1* Green Link to another Ethernet component via port 1
Active2 Yellow | Incoming and outgoing traffic at port 2

Link2* Green Link to another Ethernet component via port 2
Stat1 Green Status 1, details see next table

Stat2 Red Status 2, details see next table

* Flashes with 2Hz if engineering identification call is activated and link connection is available

2.4 Status LED indication

PIRJOJF] I

INDUSTRIAL ETHERNET

NJEJT

Stat1 Stat2
Actlve2 l l [] ) Active1

‘\. L|nk2 0l ik

Status 1 | Status 2 Meaning Cause
Green Red
(Bus failure)

Off Off No power Fuse blown or cable defect

On On No connection to controller - Bus disconnected
Criteria: no data exchange - lO-Controller not available /

switched off / not in run

On Blinking 1) Parameterization fault, no data|- Slave not configured yet or wrong

exchange configuration

Criteria:  connection  available. | - Wrong station address assigned

However, the slave did not switch| (but not outside the permitted

to the data exchange mode. range)

- Actual configuration of the slave
differs from the nominal
configuration

On Off Data exchange.
Slave and operation ok.

1)  The blinking frequency is 0.5 Hz. Minimal indication time is 3 sec.
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2.5 Instructions for mechanical installation and electrical connection of the rotary encoder

The following points should be observed:

Do not drop the angular encoder or
subject it to excessive vibration. The
encoder is a precision device.

Do not open the angular encoder
housing. If the device is opened and
closed again, it can be damaged and dirt
may enter the unit.

The angular encoder shaft must be
connected to the shaft to be measured
through a suitable coupling (full shaft
version). This coupling is used to dampen
vibrations and imbalance on the encoder
shaft and to avoid inadmissible high
forces.

Although absolute encoders are rugged,
when used in tough ambient
conditions, they should be protected
against damage using suitable protective
measures. The encoder should not be
used as handles or steps.

Only qualified personnel may commission
and operate these devices. These are
personnel who are authorized to
commission, ground and tag devices,
systems and circuits according to the
current state of safety technology.

www.encoderhohner.com - info@encoderhohner.com

e Itis not permissible to make any electrical
changes to the encoder.

e Route the connecting cable to the angular
encoder at a considerable distance or
completely separated from power cables
with their associated noise. Completely
shielded cables must be used for reliable
data transfer and good grounding must be
provided. Cabling, establishing and
interrupting electrical connections may
only be carried-out when the equipment is
in a no-voltage condition. Short-circuits,
voltage spikes etc. can result in erroneous
functions and uncontrolled statuses which
can even include severe personnel injury
and material damage.

e The encoder should have got a large-area
connection to PE. If the flange don’t have
a good electrical connection to the
machine — i.e. if there was used a plastic
mounting device — then use i.e. a 30cm
long and 2cm wide copper tape to get the
PE connection.

Before powering-up the system, check all of the
electrical connections. Connections, which are not
correct, can cause the system to function
incorrectly. Fault connections can result in severe
personnel injury and material damage.

- Tel.: (00 34) 972 16 00 17 I.. hohner
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3. Device configuration

3.1 Standardization

This actual generation of PROFINET devices is possible to substitute all products that fulfill the
based on the Encoder Profile V4.0/V4.1 (PNO specification.
No. 3.162). With this standardization it is See the next figure with the coherences.
PROFINET IO
Encoder Profile V4 L2 B
Class 3and 4
PROFIBUS DP-V2 PNO No. 3.162
IEC 61158
PROFIDRIVE V4 | | 1&M Functions
PNO No. 3.172 PNO No. 3.502
PROFIBUS DP
EN 50170 Vol2 Encoder Profile
Class 1and 2
PNO No. 3.062
PROFIBUS PROFINET
Network Network
3.2 Encoder Classes
Application Class | Description
3 Isochronous mode is not supported (RT)
4 Isochronous mode is supported (IRT)

www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17




Profinet-10-Interface hohner
User Manual AUTOMATION

3.3 Encoder functions

Implementation

Function Class 3 | Class 4
Code sequence -+ v
Class 4 functionality v v
G1_XIST1 Preset control -V v
Scaling function control -+ v
Alarm channel control v v
Preset value e v

Preset value 64bit -

Measuring units per revolution / Measuring step -Iv* v

Total measuring range -V v

Measuring units per revolution 64bit -Iv* v

Total measuring range 64bit -[v* v

Maximum Master Sign-Of-Life failures -[v* v

Velocity measuring unit -[v* v

Encoder Profile version v v

Operating time - -

Offset value -V v

Offset value 64 bit -V v

Round axis (Endless shaft) v v

Velocity filter v v

* If Class 4 functionality is activated

3.4 Signal list for Cyclic Data Transmission

Sonal | significance Abbreviation Length (bit) | Sign
3 Master’s sign-of-life STW2_ENC 16 -
4 Slave’s sign of life ZSW2_ENC 16 -
6 Velocity value A NIST_A 16 v
8 Velocity value B NIST_B 32 v
9 Control word G1_STW 16 -
10 Status word G1_ZSW 16 -
11 Position value 1 G1_XIST1 32 -
12 Position value 2 G1_XIST2 32 -
39 Position value 3 G1_XIST3 64 -

www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17 h hohner
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3.4.1 Format of actual position values
G1_XIST1 and G1_XIST2 are the actual position
values in binary. For absolute encoders one
format example is given below. NOTE: the
alignment in the data-frame (left or right-aligned)
is considered for each individual resolution.

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

e All values are presented in binary format
G1_XIST2 displays the error telegram instead
of the right aligned position value if error
occurs.

e The shifting factors in P979 "sensor format"
display the actual format. P979, Subindex 4
(Shift factor for G1_XIST2) =0

e The settings in the Encoder parameter data

Case Encoder Profile 4.0%

o The default setting is G1_XIST1 left aligned.

e P979, Subindex 3 (Shift factor for G1_XIST1)
= 32 — Total resolution (next binary value)

e G1_XIST1 send values independent Bit 10 in
stw2 and Bit 13 in g1_stw1

Case Encoder Profile 4.1*

o The default setting is G1_XIST1 right aligned.

o If a 32bit counter that starts with the absolute
position value. After increasing maximum
counter value start again with 0 or after 0
decreasing to the maximum counter value

e P979, Subindex 3 (Shift factor for G1_XIST1)
=0

e G1_XIST1 send values independent Bit 10 in
stw2 and Bit 13 in g1_stw1

affect the position value in both G1_XIST1 and *  Profile 4.0 realized with GSDML
G1_XIST2. XM10 PROFINET, Profile 4.1 with newer
files

31 (30 (29|28 |27 |26|25 |24 |23 |22|21|20(|19 |18

17

16

M = Distinguishable Revolutions (Multi-turn
value)
S = Pulses (Single-turn steps per revolution)

15|14 (13 (12|11 |10 |9 |8 |7 |6 |5 (4|3 [2|1]0

MIM[M[M[M[(M|M|M|M|M|[M|[M|S |S
Absolute value in G1

31 (30 (29|28 |27 |26|25|24|23|22|21|20(|19 |18

_XIST1 for Encoder Profile 4.0

S

17

16

15|14 (13 (12|11 |10 |9 |8 |7 |6 |5 (4|3 |2 |1]0

MIMIMMIM MIMIMIM|M[M(M|M|M

“Absolute value” in G1_XIST1 for Encoder Profile 4.1

M

31‘30‘29‘28‘27‘26‘25‘24‘23‘22|21|20|19|18|17|16|15|14|13|12|11|10|9‘8‘7‘6‘5‘4‘3‘2‘1‘0

Absolute value in G1_XIST2

www.encoderhohner.com -
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G1_XIST3
For 64bit position values is the G1_XIST3 available. The binary value will transmit right aligned
and without shifting factor.

0 Data \ 1 | 2 3 4
Format ‘ 64 bit position value

3.4.2 Encoder control word (STW2_ENC)

4-Bit-counter, left justified. The master Valid values for the master’s sign of life are 1 to
application starts the sign of life with any value 15, “0” indicates an error and is left out in normal
between 1 and 15. The master increases the operation.

counter in every cycle of the master application.

Implementation

Bit Function Class 3 Class 4
0...9 Reserved, currently not used
10 Control by PLC v v
11 Reserved, currently not used
12...15 Controller Sign-Of-Life - v
Bit Value | Significance Comments
10 1 Control by PLC Control via interface, EO 10 Data is valid

0 No control by PLC EO IO Data is not valid. Except Sign-Of-Life
12...15 Controller Sign-Of-Life Send continuous counting value from 0 to 15

www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17 h hohner
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3.4.3 Encoder status word (ZSW2_ENC)

4-Bit-counter, left justified. The slave application slave application in every DP-cycle. Valid values
starts the sign of life with any value between 1 for the slave’s sign of life are 1 to 15, “0”
and 15 after successful synchronization to the indicates an error and is left out in normal
clock pulse. The counter is increased by the operation.

Implementation

Bit Function Class 3 Class 4
0...8 Reserved, currently not used
9 Control requested Mandatory Mandatory
10...11 Reserved, currently not used
12...15 Encoder Sign-Of-Life - Mandatory
Bit Value | Significance Comments
9 1 Control requested The automation system is requested to assume control

0 No control by PLC EO IO Data is not valid. Except Sign-Of-Life
12...15 Encoder Sign-Of-Life | Send back continuous Controller Sign-Of-Life (counting

value from 0 to 15)

3.4.4 Encoder control word (G1_STW)

Bit [ Value [ Function Comments

0.. Reserved, currently not used

10

11 0/1 »,Home position mode* Specifies if the position value shall be set to a previously

programmed absolute value or shifted by this value.
0: set home position / preset (absolute)
1: shift home position / preset (relative = offset)

12 (1 Set preset / request shift | Preset (resp. shift) is set when changing this Bit to “1” (rising
edge). Default preset value (shift): 0

Warning: After setting the preset the offset will be save in the
non volatile memory. In this 5-10ms the encoder will not send
position values.

13 |1 Request absolute value | Request of additional cyclic transmission of the absolute actual
cyclically position in G1_XIST2. If no other data needs to be transferred
due to commands or errors the absolute position value will be
transmitted automatically.

14 (1 Activate parking sensor | If the “activate parking sensor” bit is set, the encoder transmits
No error messages.
15 |1 Acknowledging a sensor | Request to acknowledge / reset a sensor error
error
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3.4.5 Encoder status word (G1_ZSW)

Bit | Value | Meaning Comment

0 Reserved, currently not used

10

11 Acknowledgement Is set if the reset of a sensor error (after acknowledging) takes
sensor error in process | longer than one bus cycle.

12 |1 Set preset / shift Acknowledgement for “set preset / request shift”
reference point executed

13 (1 Transmit absolute value | Acknowledgement for “request absolute value cyclically*
cyclically

14 (1 Parking sensor activated | Acknowledgement for “activate parking sensor”. The encoder

transmits no error messages.
15 |1 Sensor error Indicates a sensor error. A device specific error code is

www.encoderhohner.com

transmitted in G1_XIST2.
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3.5 Standard + manufacture telegrams

Standard Telegram 81
|0 Data (DWord) | 1 |2
Setpoint | sSTW2_ENC* | G1_STW1*

* Details about the variables are available in chapter 3.4

IO Data|1 2 3 4 5 6

(DWord)

Actual | ZSW2_ENC* | G1_ZSW1*| G1_XIST1* G1_XIST2*

value

Standard Telegram 82

IO Data (DWord) | 1 |2

Setpoint ‘STWZ_ENC* G1_STW1*

IO Data|1 2 3 4 5 6 7
(DWord)

Actual | ZSW2_ENC* | G1_ZSW1*| G1_XIST1* G1_XIST2* NIST_A*
value

Standard Telegram 83

IO Data (DWord) | 1 |2

Setpoint ‘STWZ_ENC* G1_STW1*

IO Data|1 2 3 4 5 6 7 8
(DWord)

Actual | ZSW2_ENC* | G1_zZSW1*| G1_XIST1* G1_XIST2* NIST_B*
value

Standard Telegram 84

IO Data (DWord) | 1 E

Setpoint ‘ST\NZ_ENC* G1_STW1*

IO Data|1 2 3 4 5 6 7 8 9 10
(DWord)

Actual | ZSW2_ENC* | G1_ZSW1*| G1_XIST3* ‘G1_XIST2* ‘NIST_B*
value

hohner www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17
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Manufacture Telegram 860

With this telegram it is not necessary to set special easy way to set a customer preset value during the
bits to get cyclic data transmission. It is ajar running PLC. The velocity value uses the format
according the Profibus functionality and support an that is defined in the Velocity measuring unit.

e No control word
¢ No Status word
¢ No Life Sign monitoring.

e  Output: 32 Bit-Unsigned Preset value (Bit 31 Preset-Control , less than Total Resolution)
e Input: 32 Bit-Unsigned Position Value + 32 Bit-Integer Velocity Value

Input Data (Input data from Encoder to Controller): 8 Bytes

Position value - 32 Bit Unsigned Integer Velocity value - 32 Bit Signed Integer
Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
MSB LSB MSB LSB

Output Data (Output data from Controller to Encoder): 4 Bytes

Preset - 32 Bit Unsigned Integer
Bit 31 Bit 30 .o Bit 0

Preset Control Preset value < Total Resolution

www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17 h hohner
AUTOMATION



Profinet-10-Interface

User Manual

3.6 Configuration principle

The rotary encoder with PROFINET interface
can be programmed according to the needs of
the user. The GSDML file pertaining to the rotary
3.7 Rotary encoder functionality overview

Function Communication channel

hohner

AUTOMATION

encoder has to be installed in the used PLC
engineering software tool.

Position value

Cyclic input (10 device -> |10 controller)

Preset

Cyclic output (IO controller -> 10 device)

Coding sequence Acyclic input/output

Scaling function Acyclic input/output

3.8 Rotary encoder functions — data format

PROFINET IO devices are set up in modules.
Each module can be plugged in physical and/or
logical slots. These are subdivided into sub slots
individually to accommodate further data hierarchy.
One sub slot can contain several cyclic
input/output channels as well as acyclic record
channels (used for parameters).

There are two versions of PLC available. Some of
them support only one sub slot. Other ones i.e. S7
400 support several sub slots. To work with both

GSDML file

PLC engineering software

it Dot - Fofimad FAC [Confope site| -~ WA Ciavralbes]

Fanlia e r

www.encoderhohner.com -

PLCs there are in the GSDML-file two directories:
Standard and Encoder Profile 4.

Rotary encoders offer for the standard profile
one slot (address #0) with one sub slot
(address #0) for all device data for old PLC’s that
doesn’t support several sub slots.

Device parameters are grouped together as
records in the PROFINET interface. The following
table gives an overview over addresses

of rotary encoder’s data channels.

Rotary encoder

|
i

Acyclic data Cyclic data
transmission transmission
(Parameters) (process data)

info@encoderhohner.com -
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3.9 Parameter for Acyclic Data Transmission

The user parameter data is sent to the encoder in
the start-up phase as a Record Data Object using
the data record O0xBFO0O0. For the mapping of the
different encoder functions into the user data
section of the Record Data Object. In addition to
the parameter data configuration the encoder
supports a number of PROFIdrive parameters and

encoder specific parameters accessible via the
Acyclic Data Exchange service.

Beginning with GSDML version GSDML
XM10 PROFINET it is possible to change the
telegram type without changing the MAP
parameters.

Slot 0 Slot 1 Standard Telegrams
Sub 0 Sub 0 Sub 1 Sub 2
MAP Standard
Parameter | Telegram &1,
ACCess 82,83 or 84

Parameter
Manager

Parameter
Data Base

Encoder
Functions

www.encoderhohner.com -
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3.9.1 Base Mode Parameter

Function Slot | Sub slot | Index Offset Length 10
Code sequence 1 1 0xBF00 | 0.0 1 Bit -
Class 4 functionality 1 1 0xBF00 | 0.1 1 Bit -
G1_XIST1 Preset control 1 1 O0xBFOO | 0.2 1 Bit -
Scaling function control 1 1 0xBF0O | 0.3 1 Bit -
Alarm channel control 1 1 0xBF0O | 0.4 1 Bit -
Compatibility mode 1 1 0xBFOO | 0.5 1 Bit -
Measuring units per revolution 1 1 O0xBFOO | 1 8 Byte -
Total measuring range 1 1 O0xBFOO | 9 8 Byte -
Maximum Master Sign-Of-Life failures | 1 1 0xBFOO | 17 1 Byte -
Velocity measuring unit 1 1 0xBF0O | 18 1 Byte -
3.9.2 Device Parameter

Function | Slot | subslot | Index | Offset Length | 10
Preset value EERE | 0xBO2E | Via Parameter Number 65000 | -
3.9.3 Vendor Parameter

Function | Slot | Subsiot | Index | Offset | Length | 10
Velocity filter KK | ox1000 | 0 | 1Byte | -

3.10 Patronized Parameter

According the Profidrive profile the following Record Read-Write Index : 0xB02E

parameters are available Create Parameter Request Program: (example:
Parameter Read)

Number Parameter Read only | Read/Write
922 Telegram selection v

925 Number of life sign failures that may be tolerated v
964 Drive Unit identification v

965 Profile identification number v

971 Transfer into a nonvolatile memory v
975 DO identification v

979 Sensor format v

980 Number list of defined parameter v

65000 Preset v
65001 Operating status v
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Parameter model

BlockHeader, transfer transfer
ParameterResponse response to request to lockt Ieadm:ﬁt
Data Record Parameter ermea
Manager

Request Referencs Request ID
Do-1D Mo of Parameters

PROFIdrnive
Base Mode Parameter
request

Drive / DO
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Sample of configuration according Encoder Profile V4.1

-- XX18-Encoder ]

tic Insert PLC Wiew Op 3 dow  Helr
N T =

] : PROFIEUS Integrated: DP master syste: l—

wf : ~ |Eng |

Ethernet(1]: PROFINET-I0-5pster (100

i

Profile: i Standard

=1 Hehner XX10-PFN

=23 Standard

=23 Multitun

- @@ XX10-PFN-MT1213

Encoder Multiturn 25 Bit
@ Marutacturer Telegram 560

Standard Telegram &1 _ |

Standard Telegram 82 1l

Standard Telegram 83

Standard Telegram 84

s
|
3] L 2 e

IFTEERD

E Module Order Nu... II ..
Bi XX18-ENCODER XXx18-PFM|
Sentanizes
A A RiaE WP

d AuE 1T MR
Ereoder Multiwrn 75
Aemzbatz e S

(e B

ke

o
1A

cha /]

Insertion possible
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3.11 Rotary encoder function description
Details of this functionality are available on the

next pages.

Implementation Description
Function Class 3 | Class 4 Chapter
Code sequence -v* v 3.11.1
Class 4 functionality v v 3.11.2
G1_XIST1 Preset control -v* v 3.11.3
Scaling function control -v* v 3.11.4
Alarm channel control v v 3.11.5
Compatibility mode v v 3.11.6
Preset value -[v* v 3.11.7
Preset value 64bit - - -
Measuring units per revolution / Measuring step -[v* v 3.11.9
Total measuring range -[v* v 3.11.9
Measuring units per revolution 64bit -[v* v -
Total measuring range 64bit -[v* v -
Maximum Master Sign-Of-Life failures -[v* v 3.11.10
Velocity measuring unit -[v* v 3.11.11
Encoder Profile version v v 3.11.14
Operating time - - -
Offset value -[v* v 3.11.8
Offset value 64 bit -[v* v -
Round axis (Endless shaft) v v 3.11.13
Velocity filter v v 3.11.12

* If Class 4 functionality is activated

3.11.1 Code sequence

The parameter “code sequence” defines the (CW) or counter-clockwise (CCW) (view onto the
counting direction of the position value. The code shaft).

increases when the shaft is rotating clockwise

Code sequence Direction of rotation when viewing the shaft Code sequence
0 (default) Clockwise (CW) Increasing
1 Counter-clockwise (CCW) Decreasing
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3.11.2 Class 4 functionality

The parameter “Class 4 functionality“ defines that
the scaling, preset and code sequence affects the
position value in G1_XIST1, 2 and 3.

Class 4 control

Class 4 function

0 (default)

Deactivated

1

Activated

3.11.3 Preset control for G1_XIST1
The parameter “preset control“ defines the preset
functionality. If parameter Class 4 is activated and

Preset control is disabled then the Preset will not
be affected for G1_XIST1.

Preset control Preset function
1 Preset does not affect G1_XIST1
0 (default)

G1_XIST1 is affected by a Preset command

3.11.4 Scaling function control
The parameter “scaling function control“ enable /
disenable the scaling function. If not, the physical

position value is returned by the rotary encoder.
This is only available if class 4 control is activated.

Scaling function control

Scaling function

0

Deactivated

1 (default)

Activated

3.11.5 Alarm channel control
The parameter “Alarm channel control* defines the
length of diagnostic telegram. If the Alarm channel

is deactivated then will only transmit the first 6
bytes of the diagnostic telegram.

Alarm channel control Alarm channel function
0 (default) Deactivated

1 Activated

3.11.6 Compatibility mode

This parameter defines if the encoder should run in functions affected when the compatibility mode is

a mode compatible to Version 3.1 of the Encoder enabled.
Profile. See next tables for an overview of the
Compatibility mode Compatibility function Meaning

0

Enable

Compatibility with Encoder Profile V3.1

1 (default)

www.encoderhohner.com -

Disable

info@encoderhohner.com -

No backward compatibility
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Function Compatibility mode Enable (=0) Compatibility mode Enable (=1)
Control by PLC Ignored; the Control word (G1_STW) | Supported
(STW2_ENC) and setpoint values are always valid.
Control requested (ZSW2_ENC) is
not supported and is set to 0
User parameter | Supported Not supported; one Sign-Of-Life
“Maximum Master failure tolerated, P925 is optional to
Sign-Of-Life failures” control the life sign monitoring
User parameter “Alarm | Supported Not supported; the application alarm
channel control” channel is active and controlled by a
PROFIdrive parameter
P965 - Profile version 31 (V3.1) 41 (V4.1)

3.11.7 Preset value

3.11.7.1 Telegram 81-84

With the Preset value it is possible to adapt the e Set Preset only in standstill!

encoder zero point to the zero point of the e There is no preset activated when the Preset

application. When using this function the current value is written to the encoder. The preset
encoder position value is set to the desired preset function is controlled by the bits in sensor
value. The integrated microcontroller calculates the control and status words (G1_STW and
internal zero point shift. It is stored in a permanent G1_ZSW). The Preset value is used when a
memory (~ 10 ms). preset is requested by bit 12 in the Sensor

control word (G1_STW).

e Class 4 functionality must be enabled!

e If the Preset value is greater than the total
resolution then error no. 0x02 comes back to
the base mode parameter response (Low or
High limit exceeded).

NOTE:

Parameter | Meaning | Data type

Preset value Preset value will defined with asynchronous data Integer 32
exchange. Default value = 0
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Sample for a parameter order to set Preset with Record Read-Write for SIMATIC CPU300.

RecordWriteData][] = {
0x00,0x02,0x00,0x01,

/l Header

0x10,0x00, 0xFD, OxE8, 0x00, 0x00, // Parameter Address (Preset)
0x43,0x01,0x00,0x00,0x00,0x064 /l Parameter Value (Preset=100=0x64h)

i

Meaning:
0x00,0x02,0x00,0x01,

/I Header
- No. of Parameters = 1
- Axis-No./DO-ID =0
- Request ID =2 Change value
-—= Request Reference

0x10,0x00, 0xFD, OxE8, 0x00, 0x00, /I Parameter Address (Preset)

————— Subindex LOW Byte

————— Subindex HIGH Byte

————— Parameter Number (PNU) LOW Byte
————— Parameter Number (PNU) HIGH Byte
————— No. of Elements

————— Attribute

0x43,0x01,0x00,0x00,0x00,0x64 /I Parameter Value (Preset Value = 100 = 0x64 Hex)

SIMATIC S7: -SFB53

-FC x:

CALL "WRREC" , DB53

REQ :=M41.7 //
1D :=DW#16#0 //
INDEX :=W#16#B02E //
LEN := 16 //
DONE :=M41.1 //
BUSY :=M41.2 //
ERROR :=M41.3 //
STATUS :=MD46 //

RECORD:= RecordWriteData[] //

————— Preset Value LSB

————— Preset Value

————— Preset Value

————— Preset Value MSB

————— No. of Values =1

————— Format :0x43= DWORD , oder 4= Ingeger 32Bit

activate sfb request

logical slot address -> adapt

record index number sizeof (RecordWriteData)
data length in byte

request finished

busy bit

error bit

error number, if error bit =1

record buffer address -> adapt
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3.11.7.2 Telegram 860

With this manufacture telegram it is easy to set a In this case set bit 31 of the Output Data to “1” and
user defined preset value during the running then back to “0”. For a different preset value than 0
application according to the Profibus functionality. set the other bits.

Output Data (Output data fromController to Encoder): 4 Bytes

Preset - 32 Bit Unsigned Integer
Bit 31 Bit B0 oo Bit 0
Preset Control Preset value < Total Resolution

If the Preset value is greater than the total
resolution then will set the Preset value to the
maximum resolution - 1.

3.11.8 Offset value

The offset value is calculated in the preset
function and shifts the position value with the
calculated value.

3.11.9 Scaling parameters

The Scaling parameters will be used to change the output values if the Scaling function is
the resolution. This parameter will only affect to activated.

Parameter Meaning Data type
Measuring units per revolution / Single turn resolution in steps Unsigned 32
Measuring step

Total measuring range in measuring units Total measuring range measuring steps Unsigned 32

3.11.10 Max. Master Sign-Of-Life failures
With this parameter the number of allowed
failures of the master’'s sign of life is defined.

Parameter | Meaning | Value

Maximum Master Sign-Of-Life failures Number of permissible failures of the 1...255

master’s life sign
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3.11.11 Velocity measuring units

This parameter defines the coding of velocity With each cycle will calculate the velocity from
measuring units used to configure the values the position value. To get a high velocity
NIST_A and NIST_B. Only Telegrams 82-84 precision it is necessary to use a short cycle
uses the velocity outputs. time.

Velocity measuring unit Value

Steps/s 0

Steps/100ms 1

Steps/10ms 2

RPM 3

3.11.12 Velocity filter
The velocity value can used with three different Default: Fine
exponential moving average filter types.

Parameter | Meaning | Data type
Velocity filter | Select for the parameter Fine, Normal, Coarse | Integer 32

Ratio between old and actual velocity value:
Fine: 7:3

Normal: 96:4

Coarse: 996:4

3.11.13 Endless Shaft (RoundAxis)

Normally the period, i.e. “Total resolution” / the revolutions. This means that i.e. 100 or 325
“measuring units” per revolution must be an integer revolutions could make trouble. So the following
and it must fit an integer number of times (integer equation must apply:

multiple) into 4096 for an encoder with 12 Bit for

(4096 x measuring units per revolution) / Total resolution = integer
But this Profinet encoder solves this problem parameters need the endless shaft and activates

automatically. The encoder checks if the the functionality by self.

Note: The internal software routine only works if (the internal routine will not work without power
the encoder is in operation. If it is necessary to turn supply). With this function there will be save
the encoder shaft more than 1024 revolutions additional values in the internal eeprom.

without power supply this can lead to problems

3.11.14 Encoder Profile version
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The Encoder Profile Version is the version of the encoder. This parameter is not affected by the
Encoder Profile document implemented in the Compeatibility 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
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4. Configuring with STEP7

In the following chapter the configuration of
the encoder with the configuration tool
Hardwaremanager STEP 7 is shown exemplarily.
In this example STEP 7 Version 5.4 SP4 and the
CPU 315-2PN/DP or Simotion Scout with single

4.1 Installing the GSDML file

If encoders are used for the first time it is
necessary to install the GSDML file to import
encoder parameterization into the hardware
catalogue of the tool:

Choose “Install GSD File...” in the “HW Config”-
window of the project (menu item “Options”) and
select the GSDML-file.

In order to represent axis controller D410
(PROFINET  controller integrated) are used. If
there are questions about other software
tools please contact the manufacturer.

the encoder with a bitmap in STEP7 the bitmap file
will be installed automatically with the GSDML file
— both files must be in the same directory. The
main number of the “Software Release” in the
GSDML file and the Firmware must be the same,
i.e. 4.xx.

[ Hw Config - [SIMATIC 300(1) {Configuration) -- ProfiNet]

Eﬁ] Station Edit Insert PLC  Wiew | Options Window  Help

D=6 &

CPU 315-2 PN/
AALAOA

Cuskomize. ..

Configure Metwark
Symbaol Table

Edit Catalag Profile
IIpdate Catalog

Install Hw Updates ...

Install G50 File, ..

Find in Service & Suppork, .,

Chrl+AlE+E

Chrl+Al+T

PROFIMET-I0-5y:

www.encoderhohner.com -
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After the successful installation of the GSDML

file the encoder can be found in the
hardware catalog under ,PROFINET-1O*
— ,Additional Field Devices* - ,Encoders".

4.2 Engineering an encoder into a STEP7 project

To engineer the rotary encoder into a project, drag
the device “CM10 ENCODER...” on to an
existing PROFINET ethernet network (or
choose the network and double-click the “CM10
encoder” icon).

4.2.1 Standard Encoder no PDEV Asynchronous
+ RT Communication for Controller

B8 Hw Config - [SIMOTION D (Configuration) -- XX18-Encoder |
E'h Station  Edit Insert PLC  Wiew Options Window Help

DEE8 5 & ke ddn B 52 w2

PROFIEUS Integrated: DF mast

4

ﬂ :| (1] XX10-ENCODER

Slot Module OnderNu.. [ 1. | 8. | D) g
7 _|ga XXI0-ENCODER __| XX10-PEN] 764

7 [ Ercoder Mutiun 22 FIE

27 ||| MovtebeAcwoss ot &ad

1.2

JPress F1 to gat Help,

=Tl
yshe —

hohner

AUTOMATION

(Possibly, you need to update the hardware
catalog by choosing “Options” “Update
catalog”).

->

See the red arrow. Then move the telegram to the
free slot (orange arrow).

which does not support IRT functionality.

EEX

- 8 x

Find |

ofile; 1 Standard

2|
iz
| > LL 4 e |

=3 Hohner XX10-PFN

=E D Sty
=3 Multiburn
= E AX10-PFN-MTI213

Encoder Multitum 25 Bit

- Manutacturer Telegram 860

|4 Standard Telegram 21

|4 Standard Telegram 82
3
3

Standard Telegram 83
Standard Telegram 24

A R i e,

XH10-PEN-XXX-1312.XX ~ Tl

Hohner Automaticos | —

PROFIMET 10-Device Interface module XX10-PFN-MT1213

[ERTECZ200) for 25 Bit Encoder Module [ Encoder value 12 bits |
feng 4
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4.2.2 Standard Encoder with PDEV
Asynchronous + RT- + IRT-Communication for Controller which supports IRT functionality
(Standard)

XX18-Encoder]

L=

=i
PROFIBUS Integrated: DP master spste — l — __E_Ij__z_(_j_

T (0] SIMOTION D410

IIE D410 Ethemet(1} PROFINETA0-System [100] | B i i‘ﬁﬂl
I 2 ‘ T T \ Profie: | Standard -
' FEETTI L ()2i0-EN "L = [ Hobremx1Q-PFN ~
| @ ultiturn
i B X010-PFN-MTI213
v Encoder Multiturn 25 Bit
£ s 5 [ Manufacturer Telegram 860
— — Standard Telegram 81
Z Standard Telegram 82
_-J:l (1) XX10-ENCODER o A L 4| Standard Telegram 83
Siot| [§ Modie DdNJI_ il 0 U SldTrkam® g
& XX16-ENCODER XX19-PF FTH
At drtiaee FIEH
&7 AT PR MR FrEA
e BT PR AR E7ET
7 Frooder Mol &5 FTHY
L Aenctais dloaee Py £ A
1.2
v
93 ’|
| Press F1 ko get Help, | | lchg A

Double-click the rotary encoder icon to set IP address of the encoder. Also, under the “1O
communication parameters that the PLC will use. cycle” tab, set the desired update time.
Set a device name and by clicking “Ethernet” the

Properties - XX10-Encoder ]

Gererdl |
Short descriptiaon: XX10-ENCODER
PROFINET 10-Device Interface module XX10-PFN-MT1213 (ERTEC200) &
(for 25 Bit Encoder Madule [ Encoder value 12 bits revolutions. 13 bits stepeper
revalution] with PROFINET 10 functionaliy (RT, eyelic and acpelic @
Order Mo / Firmware:  XX10-PEN-XXX-1312 XX
Family: Hohner XX10-PFN
Device name
GAD file: GSDML-V2 2-Hohner-XX10-PFN-20210113
Change Release Murber
~MNode / PN IO
Deyice number. 1 ~| |PROFINET0-System (100)
IP address: 192168.0.25 Ethemnet..
V' Assign P address vial0 contioller
LComment
Cancel Help
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The device name and IP address now have to be
set physically within the rotary encoder. Connect
the PLC and rotary encoder to ethernet and switch
them on. Click “PLC" -> “Ethernet” “Edit
Ethernet Node” and click “Browse” for accessible
ethernet nodes in the new window. STEP7 will
scan for devices on Ethernet and will displays
them in a window. The rotary encoder should
be displayed under the “DEVICE TYPE”. Select

->

this entry and click “Flash” to have the
identification LED flash with 2 Hz. Click
“OK” to take the MAC address of the

chosen device to the previous window and select
“Use IP parameters”.

x|

1~ Ethemet node -
Nodes accessible online

Browse..

MALC address:

Browse Network - 2 Nodes.

Start | ! J IP address 1 MAL address
192.168.0.2 00-1F-FB-00-34-4

v Fast seach

X

| Device ype | Device name
E  SIMOTION D priio

The MAC address is available on the type label
on the bottom right (see picture below with
red marking). Enter the IP address (and subnet
mask) for the encoder that you previously
assigned and click “Assign IP configuration”.
Also, enter the device name previously chosen
in the text field “Device name” and click “Assign
Name”.

Please note:

If more than one rotary encoder is used in
the same PROFINET network, each encoder
must have a different name and each encoder
must be assigned its name before another is
connected to the network.

CM10-PFN-12112-1312 @~ C€
SIN 1248710 Binary  Version.2.3
PROFINET IO 13 bit ST, 12 bit MT
10-30vVDC AC:00:0E:CF:11:B2:4
HOHNER AUTOMATICOS
info@encoderhohner.com | (+34) 972 160 017
AUTOMATICOS www.encoderhohner.com
Edit Ethernet Node XK

Flash < I =
MAC address:  [08-00-08-02:0110
| |

i~ Reset to facton settings -

Close

Help

www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17

Ethermet node
Nodes accessible online
MAC address: (08-00-06-02-01-10 Erowse...
Set IP configuration
* Use P parameters
Gateway
IP address:
SRS 192168.0.25 * Do not uze router
Subnet mask: 255,255.255.0 © Use router
92168.0.25
" Obtain IP address from a DHCP server
|dentified by -
o " MAC add £ Disvic
Clisntt 10 |
Agsign P Configuration
Assign device name
Device name [#%10-ENCODER Assign Mame
— Reset ta factory settings -
Reset

I.. hohner
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4.3 Module Access Point Parameter setup :

A double click on the Module Access Point will paramters will transmit to the encoder on each
open the window with the list of paramters. This start of the PLC.

Properties - Module Access Point

Generall Addresses  Parameters

Valug
= =3 Parameters
=123 Manufacturer parameters
(2] velocity fiker Fine
=123 Encoder parameters
[#] Code sequence o
[£] Class 4 functionality enable
[£] G1_%I5T1 Preset control disable
(2] Scaling function contral enable
[&] Alarm channel control disable
=] disable
[£] Measuring units | Revolution 4095
@ Tatal measuring range g192
(£] Maximum tolerated Faiures of M., |1
(2] velocity measuring unit Stepsfs

Cancel Help
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4.4 HW Config IRT-Setup:
On the next screenshots are the necessary steps
available for an IRT coummunication.

E{; HW Config - [SIMOTION D (Configuration). -- XX18-Encoder ]

Eﬂ] Station MasieM Insert PLC  Wiew Options  Window Help = | e
02 oy Ctrk+C | =

~l =
_rated: DP master syste— |

£ Ol x|
Delete el METAD-Systempion) | M | o 'j "‘11
~

—, Brofile: 1Standard
o (1] XC10-EN
3

[ Pepperl+Fuchs Encoder
{21 Hohner Xx10-PFN
(23 Standard

= Mulkitum

1 Manag

£ | Object Properties...  Alk+Rekur =
= 2k i | Topology...
:I:I l Assign Asset ID... W
| = 2l Q.| D... | Com..
AALO=CNCUODER AALO=F] > B
Afadians EFER
LR IR AER S84
LR M TR AR ErEY
Eavoder Moltdon 25 EI5Y
Moo e Py ST M
Standard Telegram 53 0.150..3 Standard Encoder Object Architecture based on Encoder 4 EiJ
Prafile 4.1 specification with Submodule 1: MAP (Madule = =
Access Point] . Submoduleldentturnber O=FFFF - and

Submodule 2: Standard telegram 3x [Setpaint;

I3

Domain management - Ethernet(1)

Sypnc Domain

— Spnc Domain -

Sync domair: gpnicdomain-default hd MHew
Send clock time [ms] ,ﬁ

i~ Nodes -

Station /|0 Spstem ]
SIMOTION D # PROFINET-10-Spstem (100)

|

Station # Device Name ] Synchronization Role J RT Class 1 IRT Option ]
SIMOTION D 4 XX10-ENCODER Unzynchronized RT
SIMOTION D # PMxID Unsynchronized RT

1~ Modules -

Cancel Help
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IRT- Domain Management Controller

Domain management - Ethernet{1)

Syne Damain |

i Sync Domain

Sync domain: spncdomain-default - New

Delete. | Edit...

Send clock time [mg
Device properties - PNxI0

| Nodes Synchrorization |

Station /10 Sgsld Parameters

Walue

SIMOTION D / P (=129 Configuration
[Z] Name of the sync domain
[#] Device name
[Z] Statien
[Z] 1f0 system
[#] Synchronization role
RT class
Add. L[] IRT option

syncdomain-default
PHXIO

SIMOTION D
PROFINET-10-System
Sync master

IRT

Station / D evice

SIMOTION D /0
SIMOTION D /P

Ok
Dexvice Propertis} —I

Cancel Help

- Modul

Dizplay...

oK

Cancel Help

IRT- Domain Management Encoder:

Domain management - Ethernet(1)

OCDXENCODER

~Modes——————| Synchronizalionl

Sync Domain |
~ Sync Domain
Sync domain syrcdomain-default hd MNew Delete I Edit
Send clocl

Station /10 Systel Parameters

Walue

SIMOTION D / P [= 4 Configuration
[E] Mame of the sync domain
[£] Device name
[#] station
[#] 1/ system
[£] Synchranization role
RT dass
Ad.. L [Z] IRT option

syncdamain-default
QCDEENCODER
SIMOTION D
PROFINET-10-5ystem
Sync slave

Station / Device
SIMOTION D /P!
SIMOTIOND /0

ance
ance

OK
Device Propertief —I

Cancel Help

i~ Modul

Dizplay. ..

oK

Cancel Help

hohner

AUTOMATION

AUTOMATI

www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17



Profinet-10-Interface hohner
User Manual AUTOMATION

Sync Clock:

Domain management - Ethernet(1)

Sync Domain I

—Spne Domain

Syne domain Isyncdumain-defau\l vi Hew |
Seond clock time (s} (REA ~ | Degais.. |

- Nodes

Station / [0 Systern
SIMOTION D / PROFINET-I0-System [100]

|

Station / Device Name I Synchronization Role | RT Class | IRT Option
SIMOTION D / PH&ID Sync master IRT high performance
SIMOTIOM D /XX 10-ENCODER Spnc slave IRT high perfaimance

- Madul

Display... |
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4.5 IRT- Topology...

[ HwW Config - [SIMOTION D. (Configuration) -- XX18-Encoder]
Wh Station Ml Insert PLC  Wiew Options  Window  Help =

Copy Chrl+C = gﬁg | kqs

: ==l
rated: DF master syste— |

: “ x|
 Delete Del NEOSempry | B¢ |

FErafile: i Standard

Go To L&l -] Pepperk+Fuchs Encoder A
Symbols.. 1 (21 Hohner XX10-PFN
Master System 8 Lm =13 Standard

P MET I PROFIMET IO System... i D ultiturn

B XX10-PFN-MTI213
S Encoder Multiturn 25 Bit

Domain Management. ..

£ Object Properties Al+Return [ I
:I:I I Assign Asset I, R
ita Taol || e | o | com.. L I
AAL UL [AALE=F| : FrE
feiane FPER
BT T T AMEA &R
ST T TR AME EIEF
Envoder Moltitumn 25 Fi& - i i B
Atttz dlemaes P & : ==
Standard Telegram 83 01503 Standard Encoder Object Architecture based on Encoder | £ ¢
Profile 4.1 specification with Submodule 1: MAP [Madule — ——
Access Point] , SubmoduleldentMumber: 0sFFFF and
Submodule 2: Standard telegram 8x [Setpoint: w

Edit topalogy of the current subnet.

4.6 LLDP (Link Layer Discovery Protocol)

The Link Layer Discovery Protocol allows replacing But the flag for activate “Support Device
a device of the Profinet-network. The partner port replacement without replacement medium”
before and behind of the replaced device save must be activated in Object Properties Interface
relevant information’s so that no additional under tab General.

configuration is necessary.
Properties - PNxIO (R0/S52.6) [gl

General lAddresses] F'F!DFINET] Sender] Heceiver] IDevice] Synchlonization]

Short description: FHxIO

Device name:

< IV Suppart device replacement withaut exchangeable medium

Interface
Type: Ethemet

Device number: 0

Address: 152.168.0.2
Metworked: ves Properties...
LComment;

Cancel Help
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Topology-setup:
=5 Topology Editor |z|
Table view Graphic view I Qfflinesonline comparison I

Miniature Yiew

PG/PC{L) SIMOTION D

( m PO
N

L N L LI

XX10-ENCODER

3
i |

— Pazsive Components 1

CALANCE ¥100

[ PC.E\augruppén

Mo picture mode deactivated |

Online l Update Object Properties... ! Optiong... Frint..
\ Cancel Help |

[opology Editor

Interconnection Properties

- Port Interconpect

Table view  Graphic view | Offi

« [ Part: !SIMDTIDN D % PMxIO(D410) % Part 2 (<201 P2) > | Ministure View
| —— = —
9 : Partner port: i)()(‘l 0-ENCODERY RJ45 104100 MBit/s (<1 P2) p 3
M edium: Port: IEDDDEI Partner port: !CDDDEI
Cable name:: !E,o;:pf;‘ _vJ
PGPCL)
- Cable Data
& EakE lengihd |< 100 m ,i [Signal delay time: 060 psg) f—

— Pazsive Components 1

" Signal delay time [ps]:

CALANCE X100
CALANCE W
- Comment Edlium converter
.Elaugruppen
Move picture mods deactivated
Online l Update
ok LCancel Help

0K | Cancel Help
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IRT- Encoder Interface X1 Dialog:
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IRT- Encoder interface X1 Tab Application:

The minimum time for Ti is 125us.

Properties - Interface (X1)

General | Addresses | Synchronization  Appiication ]IEI Cucle |

v Operate |0 device/application in isochronus modsi

@ I Factor Update tirme [ps]
ontroller =
application cycle [us]: |‘IDDU'UDD = |1 ] |1 000.000
Factor Send clock [us]
Update time (s} [1000.000 =i x  [1000.000
[IRT-Cycle 1)
Factar Timebase [pg]

Time Ti [ps]
[read actual value):

|1 25,000 |1 25.000

Timebasze [pg]
[125.000

Factar

Time To ] [0 E
[apply setpoint value]:

Lkl Lk

Cancel Help

Properties - Interface (X1)

General] Addresses] Synchronization] Application 10 Cyele

Update Time
Mode:
Send clock [ms]
Update time [ms]: 1.000 ~ =] ~| « [1o00
‘wiatchdog Time

Mumber of accepted update cycles with mizzing [0 data: 3 -
‘watchdog time [ms] 3.000

Cancel Help
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IRT- Sign-Of-Life in Dialog Module Access Point Only for IRT-top (High Performance) Synchronous
Slot 1 Subslot 1: Application

Properties - Module Access Point

General ] Addresses  Parameters

W alue
-1 (5 Parameters
—H=H Manufacturer parameters
[E] welacity Filter Fine
—HH Encoder parameters
[Z] Code sequence iy
[E] class 4 functionality enable
[£] G1_%IST1 Preset cantrol disable
[Z] Scaling function contral enable
[Z] alarm channel control disable
E] disable
[E] Measuring units | Revalution 4096
[Z] Total measuring range 819z
[Z] Maximum tolerated Failures of M., |1
[Z] welacity measuring unit Steps/s

Cancel Help

Controller Life Sign Monitoring:
e IRT- Sign-Of-Life Monitoring active:
Compatibility mode disable

¢ |IRT- Sign-Of-Life Monitoring not active:
Compatibility mode enable

hohner www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17

AUTOMATION




Profinet-10-Interface hohner

User Manual AUTOMATION

4.7 SIMOTION SCOUT
10- Create 10 table
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SIMOTION SCOUT IRT-Top Setup:
Sign-Of-Life Monitoring for Motion synchronous
Application

Insert ST program M

Name: |5T_Sian0iLife

General | Compilerl Additional settingsl

Author: I
Wersion: I

Ewisting Program:

LComment:

v Open editor automatically

QK | Cancel | Help

Creating Sign-Of-Life Program: Insert ST Program

BV SIMOTION SCOUT - XX19-Encoder- [ST - [D410.5T_SignOfLife]] EEx
[ Project ST sourcefile Edit Insert Target system  View Options window Help - | Bt
u | g e e | | % &
it 2= = e I . =l || Sl il | 2 sa oa] %5 | @ B
= 1 INTERFACE ~
-8B Kxx10-ENCODER 3 =
; ) Create new device 3 VAR GLOBAL
- B Insert single drive unit 4 _master_slgn_of_llfa:UIN'T: =0;
D410 5 stwZ_enc_saved:WORD:=0;
: @l EXECUTION SYSTEM B stwZ_tenp:WORD:=0;
&= 1jo 7 LEND VAR
g‘ GLOBAL DEVICE YARIABLES )
1 AXES 3 PROGEAM Task_S$igm0flife;
] EXTERMAL ENCODERS 10
L] cams 11 -END_INTERFACE
[ TECHMOLOGY 12
(3 ProcRrams 13 IMPLEMENTATION
I P_] Insert 5T program 14
3 Insert MCC urit 15 [EIPROGRAM Task_SignOflife
B ) Insert DCC charts 16
~®) Insert LADJFED unit 17 stwi_enc_saved i= (stw2_enc AND 16#0FFF);
ST_Parameeu 18 J/increment master sigm of life mod 16
5T_Signoflife 19 naster_sigm of life:= master sign of life + L6#1000;
task_signoflifel) 20
HX10-ENCODER 2l H IF [master sign of_ life=0) THEN;
SINAMICS Inkegrated 22 f/master_sign of life must have value between 1 and 15
(] LIRARIES 23 naster_sign of life:=16#1000;
{1 MONITCR, 24 | END_IF:
Z5
26 Fisend new msl to slave
27 stwZ_temp:= (stwZ_temp AND 16¢0FFF) OR TTNT_TO_WORD {master_sign_of_life):
28 /4 Zollwerte uehertragen
29 stwi_enc := stwi_temp OR stwi_enc_saved;//io_stwi_enc ist die I/0 wariable
30
31  END_FROGRAN
32
33 -END_IMFLEMENTATION ~
@i %
Project ! Carmand library B ST_SigrDiLife
x
D410.8T SianOfLife: .= Ii
Spmbol braowser I
[Fress F1 ta cpen Heln display, [TCR{IP - 3= D-Link DFE-526T% PCL A... Offline mode
s
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ST-SignOfLife Code edit:

INTERFACE

VAR GLOBAL
master sign of 1ife:UINT:=0;
stw2 enc_saved:WORD:=0;
stw2 temp:WORD:=0;

END_VAR

PROGRAM Task SignOfLife;
END_INTERFACE
IMPLEMENTATION
PROGRAM Task SignOfLife

stw2_enc_saved := (stw2 _enc AND 16#0FFF);
//increment master sign of life mod 16
master sign of life:= master sign of life + 16#1000;

IF (master sign of life=0) THEN;
//master sign of life must have value between 1 and 15
master sign of 1ife:=16#1000;

END_IF;

//send new msl to slave

stw2_temp:= (stw2_ temp AND 16#0FFF) OR UINT_TO_WORD
(master sign of life);

// Sollwerte uebertragen

stwZ2 enc := stw2 temp OR stw2 enc_ saved;
//io_stw2 enc ist die I/O variable

END_PROGRAM

END_IMPLEMENTATION

Simotion System clock setup: System Cycle Clocks - D410 x|
— Cycle clock ratio:
Cycle clock nameame| FACTOR |Reference cycle clock| Cycle time
Bus cycle clock fhd 1 ms
Servo 1 ™| = Bus cycle clack = 1 ms
Ipo 1 w| xServo= 1ms
lpo_2 2 > ®lpo= 2ms
|—ﬂ TCantrol
—Metwork settings Ethemet(1]
|Equidistant bug cycle activated Equidistant cycle: I 1.000 ms
Ok | Cancel | Help
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Append SignOfLife-Program on IPOSynchronous task:

OTIO 0 e ode D410 0 O
Project Edit Insert Targetsystem View Options window Help - |8 %
D=E® & LT|E] o] K =l x| )
Execution levels ~
=8B XX10-ENCODER -~ StartupTask SynchronousT ask.

L# Create new device =
B Insert single drive unit
= EEd D410
] EXECUTION SYSTEM
- 8=1o
- [Bm GLOBAL DEVICE VARIABLE
BYES
-] EXTERMAL ENCODERS
1 CAMS
1 ) TECHNOLOGY
= (L] PROGRAMS
: ) Insert ST program
) Insert MCC unit
B Insert DCC charts
B Insert LADJFED it —
#- B ST_ParamReq
=B 5T_SignofLife
task_signoflife()
# Ml Xx10-ENCODER

Operation levels
[*]-MationTasks
[ BackgroundTask
=1 ServoSynchronousTasks
ServoSynchronousTask
SynchranousTask
= IPOsynchranousTask
5T_SignOFLife.kask_signoflife
TCPWI_Tasks
(=1 SynchronousTask_2
TPOsynchronousTask_2
TCInput_Tasks_1
TCInput_Tasks_2
TCTasks_1
TCTasks_2
=1 SystemInterruptTasks
TimeFaulkTask
TimeFaultBackgroundTask
TechnologicalFaultTask

For clock level

Program assignment ] Task configuration |

Frogiams [number of applications):

IFDsynchronousT ask

@ Uselaskin execution
system

Programs used.

ST_ParamReqbackground (1]
ST_ParamPeq.mt_1 )}
ST_ParamReq.mt_2 1
ST_SignOfLife.task_signoflife (1]

ST_SignQiLife.task_signoflife

>

A
<]

|«

< & e o |
Project | Command library B 5T_SignOiLife @ D410

x

D410.3T_SignOfLife: -
Name: | Datatype | Initialvalue | Display format

1 master_zign _of life IUINI o !:)EC
2 stw2_enc ssvad V\_/ORD DDD_D HEX
B stw2_femg WORD: 0000 HEX

Sumbol browser

Press F1 to open Help display.

TCPJIP -3 D-Link DFE-528T% PCI A..,

Offline mode |

A SIMOTION SCOUT - XX18-Encoder- [D410 - EXECUTION SYSTEM]

| S

4]

Project Edit Insert Target system Wiew Options Window Help

=

o a8 |

Execution levels ~ A
= % XX¥10-ENCODER StartupT ask. SynchronousT ask i
B Create new device =1 Cperation levels
H " ; ; i ; Uset
o % Insert single drive unit +|-MotionTasks For clock levek 1|F'Ds_l,lnchron0usTask ..'_1 v syssTa
= =fi={EE [410 +| BackgroundTa:
; @ EXECUTIOMN SYSTEM = ServoSynchrar
i IO : - ServoSync >
i : P " —
B GLOBAL DEVICE YARIAE <1 SynchronousT: rogrem assignment | Tk configuraton |
+ ;I AXES _ IPOSVnChrI E [} 5 pe 1 Tl .
[+ _] EXTERNAL ENCODERS i ST sig Procietd i = fogas use;l.
[+ ;l CAMS - TP _Tasks 5T ST_SignDiLife
[+ _] TECHNOLOGY =I- SynchronousT: gl O svDpC
& @ PROGRAMS - IPOsynchn sT1 @ RUN  STORU
[+ XX10-ENCODER - TCInput_Tasks O sToPu
N SINAMICS_Integrake o TCInpuk_Tasks— o STDF'
[ LIBRARIES - TCTasks_1 S
F#-{_7] MONITOR ~TCTasks_2
; 7! MHES
= Systemlnterrm
TimeFaultT
ST Close ‘ Hel
el : v
< Sl EE ! B & 2
Project | Command Iibraryj ST_SignDiLife @ 0410
pa0: -
Hame |10 add|RData type]Fiel[Pf Strategy [Subs|Status|Display|Control vany Con
1 [Ftwzew powo WORD 1 CPUsiop 000D 400 HEX [U)0400  Standard Telegramm 6x Sefpoit ST
2 el S0 PQW2 | WORD | 1| |CPUstop | 0O00D| 2000HEX  [#|2000 |Staneard Telegramm Sx Sefpoint
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New ST_Program:

P SIMOTION SCOUT - XX18-Encoder- [ST - [D410.5T_ParamReq]]

B Project Edit Insert Target swstem  Wiew Options  Window  Help
|| |%] & & |Be | h"] <l
55 ~
: @' GLOBAL DEVICE YARIABLES & 59 MTZ read multi_old:=MTZ read u
] AXES &0 MTZ read multi :=0;
[ _] EXTERNAL ENCODERS 61 -FND PFROGRAM
+ ] CAMS 62 5
] TECHMOLCGEY 63 /¢ Motion Task 1
= PROGRAMS 64 I N O
{ *|_| Insett 5T program 65 [CIPROGRAM mt 1
: -] Insert MCC unit 66 MT1_zachler:=MTl_zachler+l;
*|_| Insert DCC charts 57 MTL rerval := E
7 Insert LAD{FED urit 68 _readdriveparameter |
--'ﬁ!-l 5T_ParamReq 69 inid: =INPUT,
: background(} - i) logaddress: =logadd,
mt_11() 71 parameternumher: sparam number
: mk_2() 72 munberofelenents: =0, v
"---ﬁ-. ST_SignOfLife = 1 »
- = [ <
task sinnnflife o

Froject Enmmand library 1 S5T_ParamBeq

[ DA410.5T_ParamReq; Immediate control .-
Hame Data type I Status value l Dizplay format [ Control value |g
1 mt1_zaehler LDiMT . O DEC r
2 |miresdvae  BOCL | FALSE BOOL Cl
3 _n'rt1 S‘tDp read_ value :EIOOL FALSE EEIOOL r
4 . [+] mtd retval :'s’tructretreaddrwep [ [
5 mt2 zaehler \UDIrT 0 |DEC ™
B n'rt2 read murtl :EIOOL . FALSE BOCL r il
i _n'rt2 S‘tDp read murh :EIOOL F.-’-\LSEfEIOOL r
g . [+] mt2 retval :'s’tructretreaddrwem [ [ |
9 logacdd \DIMT 0 |DEC r -
! Alarms Z= Symbal brovzer Compiledcheck output J E Target system output J ﬁ Diagnostics overview J
Press F1 to open Help display. 'TCP,I'IP -= D-Link DFE-G28TX PC

www.encoderhohner.com - info@encoderhohner.com - Tel.: (00 34) 972 16 00 17 h hohner
AUTOMATION



Profinet-10-Interface

User Manual

/I PROGRAM mt_1 Read Single parameter
// PROGRAM mt_2 Read Multi parameter

INTERFACE
PROGRAM background;
PROGRAM mt_1;
PROGRAM mt_2;

END_INTERFACE
IMPLEMENTATION

VAR_GLOBAL
//Parameter lesen
MT1_zaehler:UDINT:=0;
MT1_read_value:BOOL.:=0;
MT1_stop_read_value:BOOL:=0;
MT1_retval:StructRetReadDriveParameter;

MT2_zaehler:UDINT:=0;
MT2_read_multi:BOOL:=0;
MT2_stop_read_multi:BOOL.:=0;
MT2_retval:StructRetReadDriveMultiParameter;

/IParameterauftrage allgemein

logadd:DINT:=0;
param_number_single:UDINT:=0;
param_number_multi: ARRAY [0..38] OF UDINT,;
number_of param:UDINT:=3;

END_VAR

PROGRAM Background

VAR
MT1_read_value_old:BOOL.:=0;
MT2_read_multi_old:BOOL:=0;

END_VAR

IF (MT1_read_value=1 AND MT1_read_value_old=0) THEN
MT1_stop_read_value:=0;
_starttask(MotionTask_1);

END_IF;

MT1_read_value_old:=MT1_read_value;
number_of param:=3;
param_number_multi[0]:=927;
param_number_multi[1]:=65000;
param_number_multi[2]:=971;

IF (MT2_read_multi=1 AND MT2_read_multi_old=0) THEN

hohner www.encoderhohner.com - info@encoderhohner.com

AUTOMATION

hohner

AUTOMATION

- Tel.: (00 34) 972 16 00 17




Profinet-10-Interface hohner
User Manual AUTOMATION

END_IF;

MT2_read_multi_old:=MT2_read_multi;
MT2_read_multi :=0;
END_PROGRAM

/I Motion Task 1
1
PROGRAM mt_1
MT1_zaehler:=MT1_zaehler+1;
MT1_retval :=
_readdriveparameter(
ioid:=INPUT,
logaddress:=logadd,
parameternumber:=param_number_single,
numberofelements:=0,
subindex:=0,
nextcommand:=WHEN_COMMAND_DONE,
commandid:=(_getCommandID())
);
IF MT1_stop_read_value=0 THEN
_restarttask(MotionTask_1);
ELSE
MT1_read_value:=0;
END_IF;
END_PROGRAM

/I Motion Task 2
PROGRAM mt_2
MT2_zaehler:=MT2_zaehler+1;

MT2_retval :=

_readdrivemultiparameter(
ioid:=INPUT,
logaddress:=logadd,
numberofparameters:=number_of param,
parameternumber:=param_number_multi,
nextcommand:=WHEN_COMMAND_DONE,
commandid:=(_getCommandID())

)

/IMT2_read_multi:=0;
IF MT2_stop_read_multi=0 THEN
_restarttask(MotionTask_2);
ELSE
MT2_read_multi:=0;
END_IF;
END_PROGRAM

END_IMPLEMENTATION
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Background task:

S SIMOTION SCOUT -%x18-Encoder - [D410 - EXECUTION SYSTEM] (=6
Project Edit Insert Targetsystem View Options Window Help -8 x
EELE R | || calsl
“ [Execution levels ~ &
=8 X10-ENCODER ~ StartupTask BackgroundT ask
% Create new davice =I- Operation lsvels
® Insert single drive unit = MationTasks
=1 EH D410 . MationTask_1
: EXECUTION SYSTEM | =l MationTask_2
B 1fO i L ST_ParamReq.mt_2
{B= GLOBAL DEVICE YARL =) BackgroundTask Program assignment | Task configuation |
# ] ARES H ST_ParamReq. hackground ?
] ] EXTERMAL ENCODERS £} ServoSynchronousTasks Programs [number of applications]: Programs used:
w1 CAMS 7 servosynchronousTask ST Paamfieg background (1] ST_ParamFieq backgiound
-] TECHNOLOGY =) SynchronousTask g?ﬁ.:::ﬂgigﬂ:-; ﬁ}
=] PROGRAMS | = IPOsynchronousTask -~ i m

ST_SignOiLife task_signoflie
- Insert ST program H ST_SignOfife.task_sig ¥ A
) Insert MCC unit © TCPWM_Tasks

. ® Insert DCC charts - SynchronousTask_2

#

% Insert LADJFED ur o TCInput_Tasks_1 2% 54
=== ST_ParamReq - TCInput_Tasks_2
background()  TCTasks 1
mt_L() © TCTasks_2
mt_2() - SystemInterrupkTasks
+ <f=[2 ST_Signoflife 1 TimerInterruptTasks
XK10-ENCODER UserInterruptTasks —
SINAMICS _Integrs ShutdownTask
#- LIBRARIES | ) v b = ' = |
< | £ | B s | &
Project | Command library B 5T_ParamAeq
1 D410.ST_ParamReq: Immediate contral -
Hame | Datatype | Statusvalue | Display format | Control value [~
1 Til_zaehler JuninT 0 DEC_ T
2 | mi1_read _value BooL FALSE BOOL_ Il
3 i1 _stop_read_ealue BOOL FALSE BOOL |
4 [ELmtl_retval ‘structretreatdriven s
8 4toms = Syrbol browser | BB Compile/check output | 5 Target system output | % Diagnostics overview |
Fress F1 to open Help display. TCPYIP - > D-Link DFE-528T% PCI A... UM

Motiontask_2:

IMOTION SCOUT - xx18 der- [D410 - EXECUTION SYSTEM]

Project Edt Insert Targetsystem View Options Window Help -8 x

] = e e v =l [ al% | &
Execution levels ~ ~

Ep 1x10-ENCODER ~ StartupTask MotionT asks E

- ® Create new device - Oper ation levels

# Insert single drive unit = MotionTasks MotionTask: [MotionT ask_2 - & UST task in erecution
system

= - 0410 i MotionTask_1
EXECUTION SYSTEM | E-MotionTask 2
L ails] H ST_ParamReq.mt_2
S GLOBAL DEVICE YARL =l BackgroundTask Frogram assignment ] Task configuration |
] ANES | 5T _ParamReq.background e e . .
-] EXTERNAL ENCODERS e grams {number of applicationsk fograms use
o ] CAMS T savesyihronousTask ST_ParamFeqbackgiound (1) 5T_ParamFeqmt_2
-] TECHMOLOGY = SynchronousTask g¥_;alamﬂ&ﬂ.ml_1 o
=00 ProGRAMS | E-POsynchronousTask <[aamen i, n
ST_SignOfLife task_sianoflfe (1]

B Insert DCC charts SynchronousTask_2

&

- B Insert T program H - ST_SignOfLife task_sig >» AJ
9 Inserk MCC unit - TCPWM_Tasks

B Insart LAD/FBD ur - TCInput_Tasks_1 < ﬂ
= 5T_ParamReq - TCInput_Tasks_2
background() -~ TCTasks_1
me_1() . TCTasks_2
i mt_2() - SystemInterruptTasks
o= ST_SignOfiife - TimerInterruptTasks
* *% HX10-ENCODER * UserInterrupt Tasks = 1
i E SIMAMICS Integrz ShutdownTask
1+ [ LIBRARIES bl ) [CSSERS S = - i
< | £ | & < |

Project | Command library B 5T_Paramfeq D4l
D410.5T_ParamReq; -

Name | Datatype | Statusvale | Displayformat | Control value =
1 W1 _Zashier JuoiT [ 0 DEC T —
F it _read_value BOCL [ FALSE BOOL Il
3 it _stop_read_value BOGL FALSE BOOL i
4 [lmt1 retval ‘structretreaddriven | _ o

! Alarms

Press F1 ta open Help display. TCRYIP - > D-Link DFE-526TX PCL A.., |Online mode Jwum |

Symbel browser | [ Compile/chect: autput | [ Target system autput | % Diagnastios overview |
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5 IRT communication

5.1 IRT settings

It is possible to set the upper limit for IRT transmission.

Mazimum bandwidth for cyclic data: 500.000 ps

Bandwidth used, reserved for cyclic data: 157.040 ps

. Free bandwidth for TCP/IP: 842,960 ps
500.000 ps

30%

150.000 ps

- Cyclic Data in Reserved Bandwidth

Upper limit for IRT: |150.000 ws = [30 ~| %
. Calculated allocation for IRT ~ }26.334 ps
[] Unused bandwidth: 0,000 5

[TCP/IP not possible]
Cyclic Data in Free Bandwidth
. Calculated allocation for RT:  |7.040 ps
|~ Exceeding bandwidth permitted

0K Cancel Help

hohner

AUTOMATION

The smallest time

5.2 User data reliability

5.2.1 General

For both transmission directions (Controller <->
DO), user data reliability is achieved using a Sign-
Of-Life (4-bit counter).

The value range of the Sign-Of-Life is only 1 to 15
respectively (0 = invalid) since:

A DO that does not support the fail-safe mode
receives a data telegram in the clear mode with the
Output Data set to “0” (thus, failure of the Sign-Of-
Life may be recognized only if LS = 0 is not
permissible).

5.2.2 Controller's Sign-Of-Life (C-LS)
Transmission (C-LS)

A 4-bit counter is used in Control Word 2 (refer to
3.4.3) as the Sign-Of-Life for the controller. This
counter is incremented by the controller in each
controller application cycle, and thus also identifies

www.encoderhohner.com - info@encoderhohner.com -

Through the DO’s Sign-Of-Life, a maximum ratio of
TMAPC/TDP of 14/1 is possible. Regardless of the
ratio TMAPC/TDP, the counter is always
incremented to the maximum value (15). In Multi-
Axis Drive Units, the reaction to Sign-Of-Life
failures is axial. Depending on the device, the
reaction to one Drive Axis may affect more Drive
Axis.

the computation of the position controller (first DP
cycle in the TMAPC). The DO receives the new
Sign-Of-Life of the controller together with the new
setpoint at the time TO in the following DP-cycle.

Tel.: (00 34) 972 16 00 17
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Synchronization (C-LS)
The Controller application starts the Controller-LS
with an arbitrary value between 1 and 15, at the

Monitoring (C-LS)

If, in a Controller application cycle, the DO
application does not recognize a correct count (i.e.
a positive or a negative deviation is recognized), it
initially processes with the old telegram data from
the last valid controller telegram. For setpoint
generation, a device-specific failure strategy may
be used.

If the DO application does not recognize the
expected numerical value after a parameterized
number of controller application cycles (TMLS = n

e  Sign-Of-Life failure
e  Failure of the controller application level
(with DP transmission still operational)

Example: Permanent LS failure (see Figure 1),
TMLS = 5 x TMAPC: the strategy of the Sign-Of-
Life failure counter is explained in chapter 5.1.4:

earliest when changing from Preparation ->
Synchronization.

x TMAPC; n may be selected via profile parameter
925; also refer to chapter 5.1.4), the affected Drive
Axis messages a fault. After fault
acknowledgement, the DO application then
attempts to automatically resynchronize itself to the
Sign-Of-Life of the controller application.
Depending on the particular application, a new
start may be required.

If the Sign-Of-Life fails, it may be for the following
reasons:

e  PLL failure
e The DP cycle TDP has been exceeded
(through telegram repetition)

Tuapc I I I I I I I I I I

Controller LS (reference): 1 2 3 4 5 6 7 8 9 10
Controller LS (actual): 1 2 2 2 2 2 2 2 2 2
Failurer counter: 0 0 10 20 30 40 50 50 50 50
Response: -> Failure -> Switch-off

Figure 1 — Example: Long term Sign-Of-Life failure of the controller

www.encoderhohner.com -
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Example: Temporary LS failure (see Figure 2 and
Figure 3), TMLS =5 x TMAPC: The strategy of the

Sign-Of-Life failure counter is explained in chapter
5.2.4:

Tvapc
Controller LS (reference): 1 2 3 4 5 6 7 8 9 10
Controller LS (actual): 1 2 2 2 5 6 7 8 9 10

Failurer counter: | 0 | 0

| 10 ] 20 | 19 | 18 | 17 |

15 | 14

Response:

| > Failure

Figure 2 — Example: Temporary failure of the controller LS (negative deviation)

Tmapc
Controller LS (reference): 1 2 3 4 5 6 7 8 9 10
Controller LS (actual): 1 2 4 5 5 6 7 8 9 10

Failurer counter: | 0 | 0

| 10 | 20 | 19 | 18 | 17 |

15 | 14

Response:

| -> Failure

Figure 3 — Example: Temporary failure of the controller LS (positive deviation; double step)

5.2.3 DO’s Sign-Of-Life (DO-LS)

Transmission (DO-LS)

A 4-bit counter in status word 2 is used as a Sign-
Of-Life for the DO. The DO increments this counter
with each DP cycle.

Synchronization (DO-LS)
The DO application starts the DO’s Sign-Of-Life
with an arbitrary value between 1 and 15:

Monitoring (DO-LS)

If the controller application does not recognize a
correct count in a controller application cycle (i.e. a
positive or negative deviation has been
recognized), it initially uses the old telegram data
from the last valid DO telegram. To generate the
actual value, a device-specific failure strategy may
be implemented.

If the controller application does not recognize the
expected numerical value after a parameterized
time (TSLS = n x TDP; n may be parameterized or

www.encoderhohner.com -
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after successful PLL synchronization and at the
change (n ->n + 1) of the controller’s Sign-Of-Life.

defined depending on the manufacturer of the
controller application), the affected Drive Axis is
shut down by the controller application (possibly
also involved drives), and an appropriate fault is
signaled to the user. The controller application
then attempts to automatically re-synchronize itself
to the Sign-Of-Life of the DO application.
Depending on the particular application, a re-start
may be required or it may be sufficient to
acknowledge the fault.
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Example reasons for the Sign-Of-Life to fail may be:

e  Sign-Of-Life failure e DO failure in the sense of DP (DO does

e Failure of the DO application level (while not respond although telegram was
DP transmission is still functioning) repeated)

e PLL failure

Example: Permanent LS failure (see Figure 4), Life failure is explained in chapter 5.1.4:
TSLS = 5 x TDP: the strategy of the Sign-Of-

Time cycle Lol b b b b e b b b b

DO LS (reference): 1 2 3 4 5 6 7 8 9 10
DO LS (actual): 1 2 2 2 2 2 2 2 2 2
Failurer counter: | o ] o | 10 20] 30 ] 4 | 50 | 50 | 50 | 50
Response: | -> Failure | -> Switch-off

Figure 4 — Example: Permanent failure of the DO LS

Example: Temporary LS failure (see Figure 5 and
Figure 6), TSLS = 5 x TDP: the strategy of the
Sign-Of-Life failure is explained in chapter 5.1.4:

Time cycle Lo bbbt b b b

DO LS (reference): 1 2 3 4 5 6 7 8 9 10
DO LS (actual): 1 2 | 2 256 7] 8] 910
Failurer counter: | o] o | 10| 20| 19 ] 18] 17 ] 16] 15| 14
Response: | -> Failure |

Figure 5 — Example: Temporary failure of the DO LS (negative deviation)

Time cycle Lol bbb b b b b

DO LS (reference): 1 2 3 4 5 6 7 8 9 10
DO LS (actual): 1 2 4 5 5 6 7 8 9 10
Failurer counter: | o] o | 10 ] 20| 19 ] 18] 17 ] 16] 15| 14
Response: | -> Failure |

Figure 6 — Example: Temporary failure of the DO LS (positive deviation; double step)
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5.2.4 Counting strategy for the Sign-Of-Life
failure counter

The strategy which is applied in order to prevent
fast shutdown for a sporadically faulted controller
or DO application is described in the following text.
This strategy guarantees that at least a specific
percentage of the telegrams shall be valid before a
Drive Axis is powered down. A counter is defined
on the DO side in which for each deviation
(independently of whether it is a positive or
negative deviation) between the expected and
actually transferred value for the controller Sign-Of-
Life, it is incremented by ten. For each additional
deviation, the counter is again incremented by ten.
If a deviation between the expected and received
controller Sign-Of-Life is not recognized, the
counter is decreased by one. The minimum value
which may then be counted down to is zero. This is
simultaneously the value from which counting is
started. This method ensures that more than 90 %
of the telegrams transferred in
operation originate from an undisturbed controller

continuous

Value of the sign-of-life failure counter in the slave

application.

Profile parameter 925 (axis-specific, data type
Unsigned16) may be used to set a maximum on
Sign-Of-Life
failures may occur (for an initial counter value of
and without any intermediate valid
sequences) without failure of a Drive Axis.
Depending on the previous history, it is possible
that just a few controller Sign-Of-Life failures are
sufficient to cause a failure of a Drive Axis. If the
Drive Axis is powered-down, the Sign-Of-Life
failure counter maintains its value up to the start of
the re-synchronization operation.

In the example in Figure 7, the Sign-Of-Life failure
counter in the Drive Axis is viewed over time with
respect to the transferred controller Sign-Of-Life.
The maximum number of controller Sign-Of-Life
failures which may be tolerated was set to three in
parameter 925.

how many consecutive controller

zero

Failure and shutdown

40 |
Failure  Failure OK l
Failurg OK OK o
Failure OK OK 0K OK OK i
30| 0K _
OK OK 0K OK 0K |
20 | v

10 vy v

e

Transferred sign-of-life

T I I

Figure 7 — Value of the DO Sign-Of-Life failure counter (axis-specific) with respect to the transferred

controller Sign-Of-Life
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The same strategy is recommended when
monitoring the DO Sign-Of-Life in the controller.
However, it has not been defined with which
parameter the maximum number of tolerable DO

5.2.5 Error codes in G1_XIST2

Error codes are sent in G1_XIST2 if an error
occurs.

NOTE! In Clock cycle synchronous applications
the encoder additionally indicates the error

hohner
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Sign-Of-Life  character  failures may be
parameterized.

described by error code 0xOF04 (Synchronization
fault) by setting the encoder’s Sign-Of-Life to zero
(S-LS=0)

G1_XIST2 | Meaning | Explanation
O0xOF04 Synchronization fault | The number of permissible failures for the bus cycle signal was
exceeded.

5.3 Base Mode Parameter Access

5.3.1 General

In this subclause, the access to parameters via the
“Base Mode” is defined. A request language will be
defined for the access. The requests and the
replies are transmitted acyclically by use of the
“‘Acyclic Data Exchange” mechanism of the
Communication System.

5.3.2 General characteristics

e 16-bit wide address each for parameter
number and subindex.

e Transmission of complete arrays or parts of
them, or the entire parameter description.

e Transmission of different parameters in one
access (multi-parameter requests).

e Always just one parameter request is being
processed at a time (no pipelining).

e A parameter request/parameter response
shall fit in a data block (240 bytes default.)
The requests/replies are not split-up over
several data blocks. The maximum length of
the data blocks may be less than 240 bytes

The Base Mode Parameter Access exists because
of compatibility reasons due to former PROFIdrive
profile and every drive shall be able to handle the
Base Mode Parameter Access (mandatory).

depending on Device characteristics or bus

configuration.

e No spontaneous messages will be
transmitted.

e For optimized simultaneous access to
different parameters (for example,
operator interface screen contents),
“multi-parameter” requests will be defined.

e There are no cyclic parameter requests.

e After  run-up, the  profile-specific
parameters shall be at least readable in
every state.
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5.3.3 DO addressing modes

The Base Mode Parameter Access is defined with
two different DO address modes according to the
following definition:

Base Mode Parameter Access — Local: In this
address mode, only the local parameters of
the DO are accessible, to which the CO,
where the parameter access point s
attached, is related. Access of all global
parameters is also possible. The DO-ID in the
parameter request header is of no
significance.

Base Mode Parameter Access — Global: In
this address mode, all parameters of the

5.3.4 Parameter requests and parameter responses
A parameter request consists of three segments:
Request header

ID for the request and number of parameters which
are accessed. Multi-Axis and Modular drives,
Addressing of one DO.

Parameter address
Addressing of a parameter. If several parameters
are accessed, there are correspondingly many

Parameter value

Per addressed parameter, there is a segment for
the parameter values. Depending on the request
ID, parameter values appear only in either the
request or in the reply.

Words and double words:

Word: | Byte1 | Byte 2
Double word: ‘ Byte 1 ‘ Byte 2
| Byte3 | Byte4

Figure 8 — Byte order for Words and Double words

According to the Base Mode Parameter Access,
the structure of the parameter request and
parameter response is shown in the next tables.

www.encoderhohner.com - info@encoderhohner.com -
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Drive Unit are accessible, to which the CO,
where the parameter access point is
attached, is related. The DO-ID in the
parameter request is used for accessing of
local parameters inside the Drive Unit. For
access of global parameters, the DO-ID 0
may also be used. This address mode serves
for compatibility reasons (PROFIBUS) and
should not be used by new PROFINET IO
controller and  Supervisor  application
processes.

parameter addresses. The parameter address
appears only in the request, not in the response.

The following telegram contents are displayed in
words (a word or 2 bytes per line). Words or
double words will have the most significant byte
being transmitted first (big endian) (see Figure 8).

Tel.: (00 34) 972 16 00 17
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Base mode parameter request:
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Block definition Byte n Byte n+1 n
Request Header Request Reference Request ID 0
Axis-No./DO-ID No. of Parameters = n 2
15t Parameter Address Attribute No. of Elements 4
Parameter Number {(PNU)
Subindex
nth Parameter Address L :4 + G = (n-1)
15t Parameter Value(s) Format MNo. of Values 4+6=x=n
(only for request Values

"Change parameter”)

n'" Parameter Values

4+ 6 =n+_+ (Format_n

= Qty_n)
Base mode parameter response:
Block definition Byte n Byte n+1 n
Response Header Request Ref. mirrored Response ID ]
Axis-No /DQ-1D mirrored No. of Parameters = n 2
15t Parameter Value(s) Format No. of Values 4
(only after request Values or Error Values

"Request")

nt Parameter Values

hohner
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4 +__. + (Formai_n =
Qty_n)
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Request Header

Request Reference Unique identification of
the request/response pair for the master. The
master changes the request reference with
each new request (for example, modulo 255).
The slave mirrors the request reference in the
response.

Request ID two IDs are defined:

— Request parameter

— Change parameter

A parameter change may be stored either in
volatile or non-volatile RAM according to the
device. A changed parameter that is stored in
volatile RAM may first be stored in ROM with
parameter PI71. The  differentiation
Value/Description/Text is added to the
address as an attribute. The differentiation
Word/Double Word is added to the parameter
values as a format. For the differentiation
Single/Array Parameter, refer to “No. of
Elements” in the parameter address.
Response ID

Mirroring of the request ID with supplement
information whether the request was
executed positively or negatively.

— Request parameter positive

— Request parameter negative (it was not
possible to execute the request, entirely or
partially)

— Change parameter positive

www.encoderhohner.com -
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— Change parameter negative (it was not
possible to execute the request, entirely or
partially)

If the response is negative, error numbers are
entered per partial response instead of
values.

Axis-No./DO-ID For Base Mode Parameter
Access — Local: irrelevant; In the parameter
response, the DOID out of the request is
mirrored.

For Base Mode Parameter Access — Global:
DO addressing information used for Multi-
Axis or Modular drives. This enables various
axes/DOs to be able to be accessed each
with a dedicated parameter number space in
the drive via the same PAP.

No. of Parameters

In the case of multi-parameter requests,
specifying the number of the following
Parameter

Address and/or Parameter Value areas. For
single requests the No. of parameters = 1.
Default value range 1 to 39. The value range
may be reduced or extended, which shall be
indicated by P974.

Notice, that for a multi-parameter request the
PROFIdrive Drive Unit shall arrange the
parameter value areas in the response
message in the same order as in the
corresponding multi-parameter  request
message.

I.. hohner
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Parameter Address

Attribute

Type of object which is being accessed.
Value range:

— Value

— Description

— Text

Number of Elements

Number of array elements that are accessed
or length of string which is accessed.

Default value range 0, 1 to 234. The value
range may be reduced or extended which
shall be indicated by P974.

Parameter Value

Format

Format and number specify the location in the

telegram to which subsequent values are

assigned.

Value range:

— Zero (without values as positive partial
response to a change request)

— Data type

— Error (as negative partial response)

— Instead of a data type, the following are
possible:

— Byte (for description and texts)

— Word

— Double word

Number of Values

Number of the following values or number of

the following data type elements (number of

octets in case of OctetString). In case of write

request of OctetString, the correct length

shall be supplied otherwise the drive shall

responds with error 0x18, “number of values

are not consistent” (see Table 32).

Values

The values of the parameter

If the values consist of an odd number of

bytes, a zero byte is appended in order to

secure the word structure of the telegrams.

www.encoderhohner.com -
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Special Case Number of Elements = 0:

If values are accessed: recommended for non-
indexed parameters.

Parameter Number

Addresses the parameter that is being
accessed. Value range: 1 to 65535.

Subindex

Addresses the first array element of the
parameter or the beginning of a string access
or the text array, or the description element
that is being accessed. Value range: 0 to 65
535.

In the case of a positive partial response,

the parameter value contains the following:

— Format = (Data Type or Byte, Word,
Double Word)

— Number of values

— the values

In the case of a negative partial response,
the parameter value contains the following:

— Format = error

— No. of values = 1

— Value = error value = error number

In the case of a negative response, the
parameter value may contain the following:

— Format = error

— No. of values = 2

— Value 1 = Error Value 1: error number

— Value 2 = Error Value 2: subindex of the
first array element where the error occurs

— (Purpose: after a faulty write access to an
array, not all values shall be repeated)

In the case of a positive partial response
without values, the parameter value
contains the following:

— Format = zero

— Number of values =0

— (no values)
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Not all combinations consisting of attribute,
number of elements, and subindex are permitted
(refer to next table). A parameter which is not

hohner
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indexed in the profile may be realized with indices
in the Drive Unit, if the response to a Parameter
Access is profile-specific.

Attribute No. of Subindex Related Data
Elements
Value 0 0 The value
(single parameter)
1 0 The value
{Indexed parameter) |1 0-n One value, under subindex
2-nd 0-n Several values, starting with subindex
Description 0 0 The entire description
(irrelevant)
1 1-n One description element
Text (from text array) 1 0-n One text (16bytes), under subindex
2-n 0-n Several texts, starting with subindex

2 If the number of elements available in the device does not match with the number of elements which are
reguested or shall be changed, an errer shall be output.
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5.3.5 Coding
The coding of the fields in parameter request /
parameter response of Base Mode Parameter

Access:
Field Data Type Values Comment
Request Reference | Unsigned8 0x00 reserved
0x01 - OxFF
Request ID Unsigned8 0x00 resenved
0x01 Request parameter
0x02 Change parameter
0x03 - Ox3F reserved
0x40 - Ox7F manufacturer-specific
0x80 - 0xFF reserved
Response |D Unsigned8 0x00 resernved
0x01 Request parameter(+)
0x02 Change parameter(+)
0x03 - Ox3F reserved
0x40 - 0xTF manufacturer-specific
0x80 reserved
0x81 Request parameter(-)
0x82 Change parameter(-)
0x83 - OxBF reserved
0xC0 - OxFF manufacturer-specific
Axis/DO-1D Unsigned8 0x00 Device-Representative Zero is not a DO but the access to
the Drive Unit tative.
0x01 - OXFE DO-ID-Number 1 -254 | D ve Unitrepresentative
0xFF reserved
No. of Parameters | Unsigned8 0x00 reserved There may be an additional
0ox01 - 0x27 Quantity 1 - 39 limitation through the
0x28 - OxFF reserved communication system (telegram
length) or oplional scalability
Attribute Unsigned8 0x00 reserved The four least significant hits are
0x10 Value reserved for (future) expansion of
0x20 Description “Mo. of elements”™ to 12 bits.
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Field Data Type Values Comment
0x30 Text
0x40 - 0x70 reserved
0x80 - DxFO manufacturer-specific
No. of Elemenis Unsigneda 0x00 Special Function Limitation through compatibility
0x01 - DxEA Quantity 1 to 234 with PROFIBUS Process data
0xEB - OxFF reserved ASE telegram length.
Parameter Number | Unsigned16 | 0x0000 reserved
0x0001 - Number 1 to 65 535
0xFFFF
Subindex Unsigned16 | 0x0000 - Number 0 to 65 534
0xFFFE
Format Unsigned8 0x00 reserved Every slave shall at least support
the data types Byte, Word and
0x01 - Dx38 Data types Double Word {mandatory).
0%30 - 0x3F reserved Write requests by the master
preferably use the “correct” data
0x40 Zero types (refer to Clause §5). As
0xd1 Byte substitute, Byte, Word or Double
0x42 Word Word are also possible. The
0x43 Double word master shall be able to interpret
Ox44 Error all values/daia types.
0x45 - Ox70 reserved
0x71 - 0x7C Data types
0x7D — 0xFF reserved
No. of Values Unsigneda 0x00 - DxEA Quantity 0 to 234 Limitation because of 240 Bytes
OxEB - OxFF reserved Datablock size
(compatibility reasons).
Error Number Unsigned16 | Ox0000 - Error Numbers The more significant byte is
0x00FF (see Table 32) reserved.
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The device shall output an error, if reserved values parameter responses:
are accessed. The error numbers in Base Mode

Error MNo. Meaning Used at Additional Info
0x00 Impermissible paramefer number Access to unavailable parameter 0
0x01 Parameter value cannot be changed | Change access to a parameter value that | Subindex
cannot be changed
Ox02 Low or high limit exceeded Change access with value outside the Subindex
value limits
0x03 Faulty suhindex Access to unavailable subindex of array Subindex

parameter. Shall not be used for non
array parameiers

0x04 Mo array Access with subindex to non-indexed 0
parameter
0x05 Incorrect data type Change access with value that does not 0
match the data type of the parameter
0x06 Setling not permitted {(may only he Change access with value unequal to 0 Subindex
reset) where this is not permitted
0x07 Description element cannot be Change access to a description element Subindex
changed that cannot be changed
0x08 reserved Compatihility reasons -
0x09 Mo description data available Access to unavailable description 0

(parameter value is available)
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Error No. Meaning Used at Additional Info
Ox0A reserved Compatibility reasons -
0x0B No operation priority Change access without rights fo change 0

parameters
ox0C reserved Compatibility reasons -
0x0D reserved Compatibility reasons -
0x0E reserved Compatibility reasons -
0x0F Mo text array available Access to text array that is not available 0
(parameter value is available)
0x10 reserved Compatibility reasons -
0x11 Request cannot be executed Access is temporarily not possible for 0
hecause of operating state reasons that are not specified in detail
Ox12 reserved Compatibility reasons -
0x13 reserved Compatihility reasons -
Ox14 Value impermissible Change access with a value that is within | Subindex
the value limits, but is not permissible for
other long-term reasons (parameter with
defined single values)
0x15 Response too long The length of the current response 0
exceeds the maximum transmittahble
length
0x16 Parameter address impermissible Illegal value or value which is not 0
supported for the attribute, number of
elements, parameter number or subindex
or a comhination
0x17 lllegal format Write request: lllegal format or format of 0
the parameter data which is not supported
0x18 Mumber of values are not consistent | Write request: Number of the values of 0
the parameter data do not match the
number of elements in the parameter
address
0x19 Axis/DO nonexistent Access to an Axis/DO which does not 0
exist
0x20 Parameter text element cannot be Change access to a parameter text Subindex
changed element that cannot be changed
0x21 Service not suported lllegal Request 1D (Response 1D = 0x80)
0x22 - Ox64 |reserved - -
0x65 - OxFF | Manufacturer-specific - -
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In general, every PROFIdrive Drive Unit shall

support Base Mode parameter read and write

requests with the data types, Byte, Word and

. In case of a parameter read request, it shall
signal the corresponding data type in the read
response.

If the PROFIdrive Drive Unit does not support
additional data types, it shall behave in the
following manner:
e It rejects the parameter write request with an
error response if data types do not match.

The error numbers 0x00 - 0x13 are taken from
PROFIdrive Profile, Version 2. Values that cannot
be assigned are reserved for future use. If an error
with error number 0x05, 0x16, 0x17 or 0x18 occurs

5.3.6 Data flow

The transfer of the Base Mode Parameter Access
request to the DO/DU parameter manager is done
by writing the request data structure onto the
Parameter Access Point (PAP) data record. When
the write operation finishes, the parameter
manager state machine is triggered according to
the next Figure.

Double Word (mandatory). If the PROFIdrive Drive

Unit also supports additional data types, it shall

behave in the following manner:

e In case of a parameter write request it shall
check the data type and signal an error if
parameter types do not match.

while processing a multi parameter change value
request, all further parameter requests in the multi
parameter request shall be aborted.

The transfer of the Base Mode Parameter Access
response from the DO/DU parameter manager
back to the client is done by reading the response
data structure out of the Parameter Access Point
(PAP) data record. The response to the read
access is dependent on the internal state of the
parameter manager according to the next Figure.

Controller / Supervisor Communication System DU /DO Parameter Manager
(Client) iServer)
Time
Line
Parameter - Write parameter request - Parameter
Request i to PAP - Reguest
F
]
i
L]
Error hecautse t » Read parameter response
response not ye - from PAP Parameter Processing
available ’ in the
(]
'\ Parameter Manager
Ermor because » Read parameter response
response not yet = <>
available 4 from PAP
1 P Parameter
\ - Response
_ Parameter M, |, Read parameter response
A ~ Response b from PAP
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6. Configuring with TIA-Portal
After installing the GSDML-file the related telegram can be set per drag and drop to the free slot.
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* | 571500 i~ Name Data type Address Retain Vsl Acces... Comment e
B Add new device i@ Preser Dword %QD0 =] L,‘_'J
iy Devices & networks 2 @ CFositionvalue DWord *ID0 =] = g
~ [[§ PLC_1 [CPU1511F-1 PN] 3 @ \Velocityvalue Dint %D4 (=] =] g
Y pevice configuration 4 v ] i
%! Online & diagnostics =
@) Safety Administration
» [ Program blocks
» 3 Technology objects
b Lol Extemal source files =]
~ [& PLCtags
%3 Showalltags
3 Defaulttag table [50]
[ P "
Force table
iemens
Froject Edit View Insert Online Options Tools Window Help Tesally Insraed Aiomation
PORTAL

MG E R ¥ coonline ¥ Gooftine  #, [M B

X 0@

» Force table

U (M H saveprojet S X

Devices e
5O O = z
Address. | Display format | Monitor value Meniter with trig... | Force value F Comment E
- (1571500 ~|

B Add new device | “pe1C Instance DB of ... DB30002 =
 Devices & networks 8 "F_systeminfo_De" Global DB DB30001 i

~ [ PLC_1[CPU1511F-1 PN] @ "FB32769_1DB_C" Instance DB of ... DB30003 a
[IY Device configuration i “FE32770_DB.C" Instance DB of ... DB30004 1
| online & diagnostics = | FB32771.1DB.C" Instance DB of ... DB3000S =

®) safety Adminiswration | "FB32772.10B.C" instance DB of ... DB30006 L'J_—'

» g Program blocks R TRTET-5E., Instance DB of _. DB1 55 =

» [ Technology objects [ “position value® owisrd %100 v ES

» [ External source files L a

~ (4 PLCtags

5 Showalltags

B Add new tag table
¥ pefsult tag table [60]
| PLC data ypes

T
~ [55) Watch and force tables
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Force table to set i.e. the Preset value

T4 Siemens _EX
el gnhneA Options  Tools  Window  Help Tatally Integrated Aistomation
F (3 B saveproject & X B L Tt PORTAL
Devices e [
o ]
QO EIF. Fu 2
EY
i Name ddress Display format Monitor with trig... | Force value F Comment 2
= 1571500 *Position value™:P  %IDOP DEC Rermanent
B¢ Add new device “Velocityvalue®F  %ID4P DEC+- Permanent =
iy Devices & networks E “Preset’P %QDO:P Hex Permanent  [§ 16%0000_0000 =] "_f
i — &
P PLC 1 [CPUTSTIFT PN] ik Position + Velocity £
[IY Device configuration Ty
| Online & diagnostics =

In the Module Access Point the parameters of the GSDML-file can be modified. This paramters will
transmit to the encoder on each start of the PLC.

Edit  View

3 H

Totally Integrated Automation
PORT,

project

<][u]

300% o v, v

<]

‘E Topology view Hﬁgh Network view Hﬂ‘f Device view | (25}

. = [ - - =

# [ XX10-ENCODER =] H Device overview / g
= ¥ - [ Module | Rack | Q address Type} A E

E = KXI0-ENCODER o XXI0-PFN-MT_ O |,

b PNHO 0 XX10-ENCODER g

> _Multiturn-Geber 25 Bit 1 0 1 Encoder Multiturn ... g
T Tole0r e 56D, 0 SR O-7 0.3 Hohner Telegram... =

— 2 )
= g
z

- Sea ‘ 3
| E s

5 &

o

)

2

3

Ll

=

5

3

=

]

N o ]

[ Properties |t info_4)] &l Diagnostics

|| General | 10tags [ Systemconstants [ Texts |

2

- General
Module parameters

Catalog information
Module parameters.
Hardware identifier

Rotation Velocity actual value

velocityfilter: | Mormal

Velocity reference N2/N4

4

4

f]

]

Py iEEei By

(Rimin}: | 3000
d
il Standard parameter (Encoder Profile)
b
r [ Code sequence: | CW
Encoder Class 4 functionalit: | enable
G1_XISTI Preset control: | disable
Scaling function control: | disable
Alarm channel control: | disable
Compatibility Mode V3.1: [ disable
Overview | xo10-Enconer |

hohner
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7. Configuring with PC Worx

In the following chapter the configuration of  Version 6.00.25 SP2.56 with workaround for
the encoder with the configuration tool is GSDML import are used. If there are questions
shown exemplarily. In this example PC about details please contact the manufacturer.

Worx

New Project [ZJ

| CP3xx| CPX | FCamx | ILC Tux ] |Lc2xx|—lLC3xx}‘ﬁEE&;§< [ ok ]

Template » Cancel

3."\ Project Wizard

@)ILC 330 ETH Rev. > 01/4.6F/2.00
@YILC 330 ETH Rev. > 01/4.6F/3.50
@)ILC 330 PN Rev. > 01/4.6F/3.00
@YILC 330 PN Rev. > 01/4.6F/3.50
TYILC 350 ETH Rev. > 01/4.6F/2.00 |
@)ILC 350 ETH Rev. > 01/4.6F/3.50

@Y ILC 350 ETHAM Rev. > 01/4.6F/2.00

SYILC 350 ETH/M Rev. > 01/4.6F/3.50

30 1L.C 350 PN Rev. > 01/4.6F/2.00
@) ILC 350 PN Rev. > 01/4.6F/3.50
Y ILC 370 ETH 2TXB Rev. > 01/4.6F/...

NN~ ATA T ATV N Mo o A4 4 o

[

Installing the GSDML file

Device Catalog

Import GSD Files

o @ 2= mE-

Suchen in: | () GSDML

Recent

=] GSDML-V2.2-Hohner-XX10-PFN-20210113.xml

Eigene D ateien

Aubeitsplatz

Diateiname: |GSDMLV22-Hohner-XX10-PFN-20210113xmi & | [ Offren |
" Dateiyp: | GSD Files (GSDML " sml* gs7) v| [ Abbrechen |
é Al I Kttt [ 5chisibgeszchiitzt Gifnen
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Insert the PROFINET |O-Encoder below the PROFINET IO controller node.
* If the device catalog is hidden, show it by selecting the "View/Device Catalog" menu.

* Open the manufacturer device catalog.

(MT = Multi-Turn, ST = Single-Turn, (1) without PDev = no IRT)
PDev necessary for extended setup (AutoCrossing, AutoNegoiation, FastStartUp, Topology for IRT

(neighborhood detection, port setup))

Device Catalog

#-{] Festa
(7 Phoenix Contact
=423 Hohner Automaticos
&5y Encoders
459 Hohner XX10-PEN
@ 10-PFN-MTI213 (1) Rev. »= 3.0/ 50/ OCD_20090812
— @@ XNX10-PFN-MT1213 Rewv. »=3.0/ 5.0 / 0CD_20090812

-7 Universal

. All

Step 1:

B i 1LC350_Hohner Automaticos
= [l 1LC 350 PN 192.168.0.2
=R Resource

R 5TD_RES ILC350PN
N PROFINET

% # INTERBUS D 0

E - Unconnecked

it

o
=
5
:lU
e
u
5
il

Choose your Encoder type from Device Catalog list and insert it to Profinet Network:

Step 2: Open Module Catalog and select device in device catalog
\Step 3: Select one of the Standard telegram and insert it per drag and drop:

Module Catalog 3]

- @ @X{10-PFN-MT1213 Rev. >=3.0/5.0/(X10_20090812
<[]

@ Standard Telegram 81 [4] Rev. »=us 7 ux £ %010_20000812
@ Standard Telegram 82 (4] Rev. »= wx 7 wx /30010_20000812

Standard Telegram 83 [4] Rev. »= xx / wx A x0o010_20000812
@ Standard Telegram 84 [4] Bev. »=us 7 ux /xX10_20000812

o

IP-Address will set automatically, but can be

= %ILCEISG_Huhner‘ Automaticos
= Bl 1L 350 PN 192.165.0.2
=¥ Resource
R STD_RES ILC3S0PN
8 PROFINET
=@ XN18-PFN-MT1213 XX18-ENCODERZ 192,162,8,3
=¢85 8 exxie-FFN-HT1213
L@ 1 eNl0-FRN-NT1213
G 32768 Inkerface
71 32769 R4S 10/100 MEits
e |::| 32770 RJ45 107100 MEitfs
gl # INTERBUS 0. 0

i - Unconnected

A

Bus Structure

changed manual by user.
Hardcopy version with PDev:

8l = é ILC358_Hohner Automaticos

:‘ =l ILC 350 PN 192,168.0.2

=R Resource
: - f STD_RES ILC3S0PM
= §8 PROFINET
. =@ 0i10-PFN-MT1213 XX16-ENCODERZ 192,15%,8,3
! £ €5 e ewae-peu-NT1212
| L@l exx1e-PRN-MTL213

<4 32768 Interface
[ 32769 RJ45 10/100 MEitfs
[T 32770 A4S 10/100 MBits
= 4@ 1 Standard Telegram 83 (4)

- 0 @5tandard Telegram 33 (4)
B 1 war o
: .8 2 standard Telegram &3 (5)
gl # INTERBUS 0. 0

: - Unconnected
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Setting Encoder Parameters in Device Details dialog:

Mapping Variable to the Standard telegram (I/O Data)

= Create new parameter table:

BB MainV:Main - STD_CNF.STD_RES.STD_TSK.Main.MainV

E]Il MAP {10) \Device parameters}
*|| = 3 Parameter Menu Parameter | Status | Value Unit Al
(21 Encoder Vendor parameters Code sequence Cw e i
‘2N Encoder user parameters Elass d fucicoaity 7
{2 Encoder specific parameters| SRS UnCHONCY enable X
G1_XIST1 Preset control /7 enable v
Scaling function control / enable v
Alarm channel control / enable v
Measuring units / Revolution 8192 =
Total measuring range 33554432
Maximum tolerated failures of Master Sign-Of-Life 1
Velocity measuring unit Steps/s v
&
E Ji 1 |2
IS 1
:S; | B\ Module Settings [ B Device parameters ] A Data sheet |
%1 MAP (10) \Device parameters),
L IER=] Parameter Menu Parameter i Status Value Unit i?!
4 Encoder Vendor parameters Velocity fiter: Eing 5 [
(21 Encoder user p e 3 ‘
(Z1 Encoder specific p b SUNCAHS Auto ¥ ‘
%1 MAP {10) \Device parameters},
*|| = (3 Parameter Menu Parameter | Status | Value Unit ii‘
(Z1 Encoder Vendor parameters Preset value 7 H So0 [
(Z1 Encoder user parameters L ‘
43 Encoder specific parameters

Name Online value Type Usage Description
[= Default
OUTO_wSTW2_ENC 16#0400 WORD VAR_EXTERN...  |Encoder control word 2 (STW2_ENC). PNIO-Encoder Profile version 4, page 18
OUT2_wG1_STW1 1642000 WORD VAR_EXTERN...  |Sensor control word (G1_STw). PNIO Encoder Profile version 4, page 20.
INO_wZSwW2_ENC 1 W, Encoder status word 2 (. MNIO Encoder Profile version 4, page 19.
IN2_wG1_ZSW1 1 VAR | |Sensor status word (G1_ =ncoder profile version 4, page 20.
N _chwG1 _XIST1 16#0E956200 DWORD VAR_EXTERN...  |Position actual value left aligned. PNIO Encoder Profile version 4, page 17.
ING_chwG1 _XIST2 16#001D2864 DWORD VAR_EXTERN...  |Position actual value right aligned. PNIO Encoder Profile version 4, page 17.
IN12_nNIST_B 398 DINT VAR_EXTERN... |Speed actual value B (NIST_B). PNIO Encoder profile version 4, page 17.
VAR _wSTW2_ENC 16#0400 WORD VAR |
VAR_wG1_STWI 16#2000 WORD VAR i
VAR_wISW2_ENC 16#F200 WORD VAR
wG1_ZSWH 16#2000 WORD VAR
w1 _XIST1 16#0E958200 DWORD VAR
wG1_XIST2 16#001D26864 DWORD VAR
nNIST_B 398 DNt VAR I

&

&
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Sample:

Right click and insert new Global variable and map to the 1/0O Address:

TR Variable Properties
- Name: Definition scope
TRG | OUTO wSTW2 ENG v ‘ Global
Cancel
Insert Columns STRG+3 Data Type: Local Variable Groups:
Delete Columns STRG+4 |WUHD vl S {Default Vi |
Insert Rows STRG+1 Usage: Global Variable Groups:
Delete Rows STRG+2 WAH_GLD BAL v | CJRETAIN = Physical Hardware
Initial value: = @@ g DS_':':[T FHE 3
=
164400 A
S | ‘ &) Default
| &) Variable... FS 1/0 address: & System Variables
Open Yariables Worksheets | Qw0 ‘ (0] Main
Connector/Jump... Description:
R RET Encoder control word 2 (STW2_ENC).
RetUr(RETURN) PNIO-Encoder Profile version 4, page 18
Text{Comment)...
‘ Contact Network
| Contact F7 [Jeop  [Jorc Show all variables of worksheets
1 - - ult
L Coll
Open instance. ..
Build Cross References
s Definition scope
% Compile Worksheet UMSCHALT+F9 L Global -
-Cancel
Network Template Mode Data Type: Local Variable Groups:
pe o |WORD v‘ 8 1Derault v|
Usage: Global Variable Groups:
WAH_GLU BAL v | [CJRET&IN = @8 Physical Hardware
Initial value: =8 STD_CNF
| ‘ = (@@ STD_RES
=) Default
1/0 address: B System Variables
[zw0 \ - (0] Main
Description:
Encoder status word 2 [Z5W2_ENC).
PNIO Encoder Profile version 4, page 19.

hohner

AUTOMATION

Show all variables of worksheets

[CJeoo  [Jorc

Name:
INE- dwG1 XIST) v‘
Data Type: Local Variable Groups:
|pwoRD v| B efaut v/
Usage: Global Variable Groups:
WAH_GLDBAL v | CJBETAIN = Physical Hardware
Initial value: = @@ STD_CNF
| ‘ = @@ STD_RES

&) Default
140 address: & System Variables
|08 | &-{30] Main
Description:
Position actual value right aligned. PNIO
Encoder Profile version 4, page 17.

Show all variables of worksheets
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Create new Variable as Local and connect to the Mapped 1/0 Variable with drag and drop:

._Main:Main - STD_CNF.STD_RES.STD_TSK.Main.Main H X

QUTO_wSTW2_ENC: VAR _wSTW2_ENC g

OUTZ2_wG1_STW1. VAR _wG1_STW1 |
INO_wZSW2_ENC. WAR_wZSW2_ENC
IN2_wG1_ZSW1. wG1_ZSW1
IN4_dwG1_XIST1 wG1_XIST1
INE_dwG1_XIST2 WwG1_XIST2
IN12_nNIST_B NNIST_B

ol

Ag ) 3

Assigning the Variables to the Encoder I/O in dialog Process Data assignment:

Symbolf¥ariable Data Type Process Dz | Device Process Data Item 1jQ Data Type Byte.Bit Address  Symbolfva
OUTO_wSTW2_ENC WORD 2 Standard | 2 Standard Telegram 83 (5)  Z5W2 ENC (Position value) I WORD 0.0 STD_CNF S
QUTZ_wG1_STW1 WORD 2 Standard | 2 Standard Telegram 83 (5) G1_ZSW1 I WORD 2.0 STD_CNF S
INO_wZSW2_ENC  WORD 2 Standard | 2 Standard Telegram 83 (5) G1_IST1 I DWORD 4.0 STD_CNF S
INZ2_wG1_ZSW1 WORD 2 Standard | 2 Standard Telegram 83 (5) G1_IST2 1 DWORD 8.0
IN4_dwGl_XIST1  DWORD 2 Standard | 2 Standard Telegram 83 (5) NIST_B I DINT 12.0
IFGSTTRT:Yo M M |  crandard Telegram 83 (S)  ~IN I octetStrin,., 0.0
IN12_wNIST_B Select all Ctri+a ard Telegram 83 (5)  STW2_ENC Q WORD 0.0 STD_CNF S
IN12_nNIST_B Sechi: Cui+p  ard Telegram83(5)  Gi_STW1 Q WORD 2.0 STD_CNF S
ard Telegram 83 (5)  ~OUT Q DWORD 0.0
Filter 4
v Color-coded view
Connect

Search Cross Reference  Ctrl+R I
Create Variable Ctrl+E

|~

Mark the Variable and start to connect.
Sample: Online debugging mode

. Main:Main - STD_CNF.STD_RES.STD_TSK.Main.Main

N~
QUTO_wSTW2_ENC. VAR _wSTW2_ENC _‘
16#0400 16#0400 =)
OUT2_wG1_STW1 WAR _wG1_STW1
16#2000 16#2000
INO_wZSW2_ENG VAR _WZSW2_ENC
16#5200 1645200
IN2_wG1_ZSW1 WGl _ZSW1
16#2000 16#2000
IN4_dwG1_XIST1 WGl XIST1
16#0EBES400 16#0EBES400
INB_dwG1_XIST2 wiGl_XIST2
16#001D1008 16#001D1008
IN12_nNIST_B NNIST_B
743 743
b
Ai‘ I l 3
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In the next hardcopy is available the complete running project:

%% PC WORX -ILC350_Hohner Automaticos- [Main:Main - STD. CNF.STD. RES.STD. TSK.Main.Main]

E‘- File Edit Yiew Project Buld Online Extras 2
% Project Trae Window
: Wiy A ouTo weTwe NG AR wSTW2_ENC
& 4 = |T|a";| 16#0400 16#0400
e OUTZ WGl STWl— VAR wGl STWN1 B
B@ STD_CMF: ARM_L_40 1642000 169000 -l
=8 STD_RES : ILC350PN = Reset A
018 Tasks S| mo_wzowe Emc—— waR wzowz ENC = e
=-[d] 5TD_TSK : DEFAULT | i5RoenD 16#9200 Hot
| . S8 Main: Main || mz_wel_zsw G1_ZSW1 |
(< i ) 5 ||| |nEm 3
@ |5\ @ & Mainbian (52 Meinv:Main |ES] MainT Main |3 Main:5TD... Enor
= i Close J Help
ﬂ BR Resource | ?} J0(T10-PFN-MT1213 XX10-ENCODER2 192,168.0,2 \PROFINET Settings\
R STD_RES ILC350PM
¢ 5 PROFINET Mame Value |
(= € Y010-PFN-MT1213 XX10-ENC_ 3 | Yendor Hohner A os ] |
@& cenio-pm-MTI2E [ | vendorin 0x0110 |
W4 GXX0PEN-MTI213 L [4 | Designation X%10-PEN-MT1213 =
Seaz/nnlnictar [ [0 | Deviceld 0701
[ 32769 R4S L0/100 MB?US [ | Functional description Absolut Encoder
: A SZZ?DdRJ“IS 10/100 Mt/ [ | Device kype Hohner XX10-PFN
= & ._ Y St;n@:rt T: egr-?n? % (4)8’- [ | Device Family Encoders
a ﬁ 1 M'qpa(qsr e [ | Grder number XX10-PFN-XXX-1312.X%
ﬁ B M D awicinm AN E N AT PONans1? l'
u : - @8 7 Standard Teleoram &3 (1% = =
3- £ il | > B\ PROFINET Settings |HH PROFIMET Stationnames ” ] Data sheet|
!3‘ =43 Honner XX10-PEN =] @ @XX10-PFN-MT1213 Rev. »=3.0/5.0/%x1 ||| 3 Lreating:data: teupl gl
l‘ & 20C10-PFN-MT1213 (1) Rew. >=3.0/5.0/XX 1 Processing code ...
i @B X}{10-PFN-MT1213 Rev. >=3.0/5.0/XX = @ Standard Telegram 81 (4] Rev. »=we /we /01 Processing data ...
— Standard Telegram 82 [4) Fey. »=wux £ ax /01 Creating task info .
7 i Standard Telegram 83 (4] Rev. »=xx / we /01 _§ Creating initializat
é @ Standard Telegram 84 [4] Rev. »= e/ ue /01 é 2 0 Erroris), 1 Warningis
= =
o > < i | 5| :
T = = = = — |4
IR & & =

NOTE: |If some encoder parameter (i.e. parameter missing, then contact PhoenixContact
Totalresolution) in the table 1 MAP device for an additional workaround.
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8 FAQ
1. Question: Why don’t | get back positions values in g1_xist2?
Answer: According the encoder profile it is necessary to set Bit 10 to “1” in stw2 and bit 13 in
g1_stw1. See the next hardcopy. Or an error is given and is not confirmed.

DA410: Immediate control I >
Hame |l."0 address| Rea lData typel FieIdIProcl Strl Sul Status va|| Displal Control valuel ~

1 /]stwaencYeGWO | WORD | 1| | || 7 0400 HEX ) [ ]0400

2 Nlgtstwt_Swaw2 | worD | 1, || \ 2000 HEX /v 2000

5 |zwiene wWO | WoRD | 1 | | | adWOFEX |

«Joizwi wwz | wom 1 e [

5 |oidstt  %WD4 | DWORD | 1| | | | @s98|DEC

6 gl xist2 %D 8 | DANORD | 1 6656 DEC

7 nisth  %D12 | DNT 1 139 DEC ‘

g 1 v
< \ >
!Alarms == Symbol browser E Compile/check output ]E Target system outpul] %% Diagnostics overview
Press F1 to open Help display. TCP{IP - D-Link DFE-528TX PCI A... Online ~

2. Question: Why don’t work the neighboring detection?
Answer: The encoder supports the LLDP protocol. But it is necessary to use the newest version
of Step 7 or Simotion Scout. The flag “Device replacement without replacement medium” must be
active in the Properties window under General.

3. Question: What is to do if one encoder has to replace by a new one?
Answer: See answer 2 or chapter 4.3.

4. Question: In the application is a single-turn encoder in use. Can this replaced by a multi-turn
encoder too and what is to do?

Answer: There is nothing to do. A multi-turn can substitute a single-turn automatically.

5. Question: Why don’t work the communication between encoder and PLC correct?
Answer: The Firmware of the PLC and the STEP 7 (with minimum Hot fix 6) or Simotion Scout
has to use the newest firmware that support IRT 2.2 or Stack version 3.1 for Ertec devices.

6. Question: What is the easiest way to set the preset value?
Answer: Use Telegram 860. See chapter about Preset setting.

7. Question: Why can | not set the preset value or the other parameters?
Answer: Only in class 3 with activated class 4 functionality or class 4 is it possible to set the
parameters. If necessary it is important to use class 4 or to activate the class 4 functionality in the
Hardware Manager.
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8.

9.

Question: On using the D410 the error “Synchronization error between Profibus and Profinet”
popped up. What is to do?

Answer: Both systems have to use the same cycle time. If the Profinet cycle time amounts 1ms
then must use the Profibus the same time. See the next Hardcopy with the settings for 1ms.

DP slave properties @

General | Configuration  Isochronous Operation |

Network settings in ms

i IE quidistant bus cycle activated

Equidistant DF cycle: 1.000 Data_Exchange_Time comp. Tdx:  {0.000

Factor Grid / base time [ms]
Master application =
cycle Tmapc [ms]: 11'000 - EH | ]1‘000
Factor Frame / base time [ms]

DP cycle Tdp [ms]: |1.000 - |s = o« [0125

Time Ti [ms] Factor Grid / base time [ms]

ime Ti [ms =

[actual value acquisition): [0'125 i i‘ = | ® 10‘125

Time Ta [ms] Factor Grid / base time [ms]

ime To [ms =l

[setooint accentancel: Il].25l] = {2 iazz] [ 10'125

Coeel | __Hop_|
Question: What is the different between Encoder Profil 4.0 and 4.1?
Answer:
4.0 4.1

G_XIST1 Position value, left alligned Counter value, right aligned
GSDML
MAP Parameter Inclusive Telegrams Separate Telegrams
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9 Glossar

Term Explantations

10Base-T Transmission line with 10 Mbit data transmission rate
100Base-T Transmission line with 100 Mbit data transmission rate

Auto crossing

Allow to use straight or crossover wiring

Auto negotiation

Is an Ethernet procedure by which two connected devices choose common
transmission parameters, such as speed and duplex mode

Baud rate Transmission rate; it display the transmission bits per second

Binary Numeric system with value 0 or 1.

CATS Terminations for transmission rates up to 100 Mbit.

DCP.Hello On Fast Start up the encoder will register to the |O-Controller with the
“DCP.Hello”-Service

EMC Electromagnetic compatibility, there are rules to verifying devices.

Ethernet Ethernet is a computer network technology based on frames.

Endless shaft

(Round axis) Solve the problem with not binary values for revolutions

Fast Ethernet

Transmission technology with 100 Mbit transmission rate.

Fast Start up Optimized start up time for Profinet (< 1s)
Flash Internal memory, saved data will be available after power down.
GSDML Generic Station Description Markup Language: XML based description

language. Contains all available parameters, classes, ...

Implicit Messaging

10 Connection: communication between controller and device

IP-Address Allow a logic addressing from computer in a network.

IRT flex Former name for the IRT synchronization “High Flexibility”

IRT top Former name for the IRT synchronization “High Performance”

LLDP Link Layer Discovery Protocol

MAC Address Worldwide explicit address of a device. The encoder uses three MAC
Addresses: one for internal interface and two for the ports. The basic MAC
Address is available on the type label.

Mbit Transmission rate or baud rate, million bits per second

MAP Module Access Point. This MAP Sub module contains at least the mandatory
Parameter Access Point (PAP) which is mapped to a dedicated Record Data
Object

OSI-Model The Open System Interconnection reference model is a open layer model for
the organization of a communication.

PDEV Physical device. Not all PLC’s support several sub slots. Then select in the
product tree Customized otherwise ProfileV4.x

Round Axis See -> Endless shaft
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Term Explanations

Switch A switch is an electronic device to connect computers e.g. network segments in
a local network. Unlike a hub, a switch uses stacks to avoid network collisions.

TCP The Transmission Control Protocol is a connection orientated transmission
protocol, in a network.

UbDP User Datagram Protocol is utilized to send data that does not need to be
transferred in a reliable way.
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