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1.1

1.2

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 IO device with RT (re-
altime) or IRT (isochronous real time) classification.

Absolute rotary encoder

The basic principle of an absolute rotary encoder is the optical sampling of a transparent code
disc which is fixed with the driving shatft.

The absolute rotary encoder has a maximum resolution of 65,536 steps per revolution (16 bits).
The multli-turn version can detect up to 16,384 revolutions (14 bits). Therefore the larg- est

resulting resolution is 30 bits = 239 = 1,073,741,824 steps. The standard single-turn version has
13 bits, the standard multi-turn version 25 bits.

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 IO, similar to PROFIBUS DP as a dis-
tributed 1/0 system and PROFINET CBA as a modular component-based system for larger sys-
tems.

PROFINET offers scalable communication for different applications in industrial automation:

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

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

* 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.

PROFINET 10 uses a view of distributed I/O similar to PROFIBUS DP. 10 controllers (e.g. PLCs)

run an automation program, 10 devices (e.g. absolute encoders) are remotely assigned field de-

vices, and |0 supervisors (e.g. programming devices) are used for commissioning and diagnos-
tics.

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 con-

troller (PLC) and the 10 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 10 device (and vice versa) cyclically (for

process data). Apart from this, parameter data can be exchanged acyclically during engineering

of the 10 device or by the use of PLC programming blocks.



Features of the Encoder

 Integrated Boot loader for customer firmware upgrades
* Round axis (Endless shaft)

* Neighbouring detection

« Engineering identification call

« Different filters for velocity

« Used Profinet Encoder Profile V4.0/V4.1

Insta llation

Electrical Connection

The rotary encoder is connected by a 4 pin M12 connector for the power supply and two 4 pin,
D Coded M12 connector for Ethernet.

The Encoder uses a second D-coded connector and provides integrated switch functionality. On
or in the packaging of the connector is the mounting description.

Connector Ethernet

4 pin female, D-coded

Pin Number Signal Figure
1 Tx+ 3 4
2 Rx+
3 Tx-
4 Rx- 2 1

Connector power supply
4 pin male, A-coded

Pin Number Signal Figure
1 Us (10...30 VDC) 4 3
2 -
3 GND (0 V)
4 - 1 2




2.2 Pin/ Signal asignment

2.2.1 RJ45-M12 crossed

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

2.2.2 RJ45 —-M12 straight

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

2.23 M12 -M12 crossed

Signal M12 Pin M12 Pin
Tx+ 1 1
Tx- 2 2
Rx+ 3 3
Rx- 4 4

2.3 Diagnostic LEDs

LED Color |[Description for LED = ON
Activel Yellow [Incoming and outgoing traffic at port 1
Link1* Green |Link to another Ethernet component via port 1
Active2 Yellow [Incoming and outgoing data traffic at port 2
Link2* Green |Link to another Ethernet component via port 2
Statl Green |Status 1, details see next table
Stat2 Red |Status 2, details see next table

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



2.4

2.5

Status LED indication

Stail ISlatZ

0 0\ Active 1

Active 2] []
Link 2] 0/ tink 1

Port2 Portl PWR
I 11 I T Il 1! 11 ]
Status 1 Status 2 |Meaning Cause
Green Red
(Bus failure)

OFF OFF No connection to controller |Bus disconnected

Criteria: no data exchange |- |O-Controller not available /
switched off / notin run
ON ON Parameterization fault, no  |* Sla¥¢ not configured yet or wrong
configuration

da.ta (?Xfthange . . « Wrong station address assigned (but
Criteria: connection avail- ) not outside the permitted range)
able. However, the slave did |« Actual configuration of the slave dif-
not switch to the data fers from the nominal configuration
exchange mode.

ON Blinking ) |Parameterization fault, no |+ Slave not configured yet or wrong
data configuration

« Worong station address assigned (but

exphgnge not outside the permitted range)
Criteria: data exchange cor- |- Actual configuration of the slave dif-
rect. fers from the nominal configuration
However, the slave did not
switch to the data exchange
mode.

ON OFF Data exchange.
Slave and operation ok.

Notes on the mechanical Installation and on th

The following points have to be particularly observed:

Warning

Warning

e electrical Connection

Commissioning and operation of this electrical device must be performed by qualified
personnel only. These are presons with the authorization to commission (according
to Fail-Safe Technology), ground and mark devices, systems and circuits.

Disconnect the voltage before wiring, opening and closing electrical connections.
Short circuits, voltage peaks and similar can result in malfunction and in uncontrolled
states or in considerable personal injury and damage to property.
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Check all electrical connections before switching on the plant. Incorrect connections
can result in malfunction, wrong connection can result in considerable personal inju-
ries and damage to property.

Do not open the rotary encoder housing (this does not refer to the removal of the
cover). Improper opening or closing of the device can result in damages and in soil-
ing.

Electrical modifications of the rotary encoder are not allowed.

Connection lines to the rotary encoder have to be laid in a large distance (or locally
separated) to energy lines which are subject to interferences. For a save data trans-
fer, completely shielded cables have to be used, a perfect grounding has to be
ensured.

Do not drop the rotary encoder and avoid shacking. The rotary encoder is a precision
instrument.

The absolute value rotary encoders by Hohner are robust, but in very rough
environment they should be protected against damage by suitable protective mea-
sures. In particular, they should not be installed such that they could be suited as
holding lever or step.

Do not subsequenty handle the drive shaft!

Do not subsequenty handle the housing!

The shaft of the rotary encoder (full shaft version) has to be connected to the shaft to
be measured via a suitable coupling. This coupling is used to dampen impacts and
balance errors and to avoid unacceptable high forces to the shaft of the rotary
encoder. Suitable couplings are available as accessories.



3.2

Device configur ation

Standard ization

This actual generation of PROFINET devices is based on the Encoder Profile V4.0/V4.1 (PNO
No. 3.162). With this standardization it is possible to substitute all products that fulfill the specifi-

cation.

See the next figure with the coherences.

PROFINET 10
Encoder Profile V4 PN Hoiz 328
Class 3 and 4
PROFIBUS DP-V2 FNQNe. 3162
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
Encoder C lasses
Application Class Description

3

Isochronous mode is not supported (RT)

4

Isochronous mode is supported (IRT)




3.3

3.4

341

Encoder functions

Function Implementation
Class 3 Class 4
Code sequence -/X* X
Class 4 functionality X X
G1_XIST1 Preset control -/ X* X
Scaling function control -/ X* X
Alarm channel control X X
Presetvalue -/ X* X
Presetvalue 64bit - -
Measuring units per revolution / Measuring step -/ X* X
Total measuring range -/ X* X
Measuring units per revolution 64bit -IX* X
Total measuring range 64bit -[X* X
Maximum Master Sign-Of-Life failures -[X* X
Velocity measuring unit -/ X* X
Encoder Profile version X X
Operating time - -
Offset value -IX* X
Offset value 64 bit -[X* X
Round axis (Endless shatft) X X
Velocity filter X X
* If Class 4 functionality is activated
Signal list for Cyclic Data Transmission
Signal No. 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 X
8 Velocity value B NIST_B 32 X
9 Contral word G1_STW 16 -
10 Status word Gl_ZSW 16 -
11 Position value 1 G1_XIST1 32 -
12 Position value 2 G1_XIST2 32 -
39 Position value 3 G1_XIST3 64 -

Format Position Value
NOTE:

The alignment in the data-frame (left or right-aligned) is considered for each individual resolu-
tion. G1_XIST1 and G1_XIST2 are the transmitterdposition values in binary format. An example

for absolute encoders is given, below.
Attention:

The alignment of the output format (left or right-aligned) remains constant and has an effect to

the adjusted resolution. The number of transmitted bits depends onthe resolution.

10




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

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

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

The settings in the Encoder parameter data affect the position value in both G1_XIST1 and
G1_XIST2.

Case Encoder Profile 4.0*

The default setting is G1_XIST1 left aligned.
P979, Subindex 3 (Shift factor for G1_XIST1) = 32 - Total resolution (next binary value)
G1_XIST1 send values independent Bit 10 in stw2 and Bit 13 in g1_stwl

Case Encoder Profile 4.1*

The default setting is G1_XIST1 right aligned.

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

P979, Subindex 3 (Shift factor for G1_XIST1)=0
G1_XIST1 send values independent Bit 10 in stw2 and Bit 13 in g1_stwl

* Profile 4.0 realized with GSDML-V2.2-Hohner-20100808, Profile 4.1 with newer files

M
S

31

= Distinguishable Revolutions (Multi-turn value)

= Pulses (Single-turn steps per revolution)

30 (29|25 [27 |26 |25 (29|23 |22 |21 |20 |48 (18 |17 [16 |15 |14 |13 |12 |11 [0 ]2 |58 |7 [6[5|4]3]2]|1]|0

M

Absolute value in G1_®IST1 for Encoder Profile 4.

31

MM KM M| MMM MMM S [E |5 [5 |5 |5 |5 |E |58 |5|E|E

fo]

B0 |29 |28 (27 (26 [ 26 (24 [23 |22 | 21|20 |19 |18 |17 [16 (16 [ 14 [13 |12 |11 |10 |8 |8 |7 |B|5 |43 )2 [1]|0

=z

"Abszolute walue” in G1_XIST1 for Encoder Profile 4.1

31

L 1 L R ., O G 0 . O == = = S 1= = = = = = = A = =

Absolute value in G1_XIST2

G1_XIST3

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

10 Data i [ 2 [ 3 [ 4

Format 64 bit position value

11




3.4.2

3.4.3

Encoder control word (STW2_ENC)

4-Bit-counter, left justified. The master application starts the sign of life with any value between
1 and 15. The master increases the counter in every cycle of the master application.

Valid values for the master's sign of life are 1 to 15, "0" indicates an error and is left out in normal

operation.
Bit Function Implementation
Class 3 Class 4
0..9 Reserved, currently not used
10 Control by PLC X X
11 Reserved, currently not used
12 ...15 Controller Sign-Of-Life - X
Bit Value Significance Comments
10 1 Control by PLC Control via interface, EO 10 Data is valid
0 No control by PLC EO 10 Data is not valid. Except Sign-Of-Life
12...15 Controller Sign-Of-Life | Send continuous counting value from 0 to 15

Encoder status word (ZSW2_ENC)

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

Bit Function Implementation
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 10 Data is not valid. Except Sign-Of-Life
10...15 Encoder Sign-Of-Life| Send back continuous Controller Sign-Of-Life
(counting value from Oto 15)

12



3.4.4 Encoder control wo rd

3.45

Bit Value [Function Comments
0..10 Reserved, currently not used
11 0/1 |"Home position |Specifies if the position value shall be set to a previously
mode" 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/ Preset (resp. shift) is set when changing this Bit to "1"
request shift (rising edge). Default preset value (shift): O
Warning: After settingthe preset the offset will be save
inthe non volatile memory. In this 5-10ms the encoder
will not send position values.
13 1 Requestabsolute | Request of additional cyclic transmission of the absolute
value cyclically |actual position in G1_XIST2. If no other data needs to be
transferred due to commands or errors the absolute posi
tion value will be transmitted automatically.
14 1 |Activate parking |If the "activate parking sensor" bit is set, the encoder
sensor transmits no error messages.
15 1 Acknowledging a | Request to acknowledge / reset a sensor error
sensor error
Encoder status word  (G1_ZSW)
Bit Value [Meaning Comments
0..10 Reserved, currently not used
11 Acknowledge- Is set if the reset of a sensor error (after acknowledging)
mentsensor error |takes longer than one bus cycle.
in process
12 1 Set preset / shift |Acknowledgement for "set preset / request shift"
reference point
executed
13 1 Transmit abso-  |Acknowledgement for "request absolute value cyclically"
lute value cycli-
cally
14 1 Parking sensor  |Acknowledgement for "activate parking sensor". The
activated encoder transmits no error messages.
15 1 Sensor error Indicates a sensor error. A device specific error code is

transmitted in G1_XIST2.

13



Standard + manufacture t elegrams

Standard Telegram 81
IO Data (DWord) 1 2
Setpoint STW2_ENC*| G1_STW1*
* Details about the variables are available in chapter 3.4
IO Data (DWord) 1 2 3] 4 5 | 6
Actual value ZSW2_ENC*| G1_ZSW1* | G1_XIST1* | G1_XIST2*
Standard Telegram 82
IO Data (DWord) 1 2
Setpoint STW2_ENC*| G1_STW1*
IO Data (DWord) 1 2 3 | 4 5] 6 7
Actual value ZSW2_ENC*| G1_ZSW1* | G1 XIST1* | G1_XIST2* [NIST_A*
Standard Telegram 83
IO Data (DWord) 1 2
Setpoint STW2_ENC* | G1_STW1*
10 Data (DWord) 1 2 3 [ 4 5 [ 6
Actual value ZSW2_ENC* | G1_ZSW1* | G1_XIST1* [ G1_XIST2*
Standard Telegram 84
10 Data (DWord) 1 2
Setpoint STW2_ENC*| G1_STW1*
10 Data (DWord) 1 2 3] 4]5]6 | 8
Actual value  |ZSW2_ENC*| G1_ZSW1* G1_XIST3 G1_XIST2*

Manufacture Telegram 860
With this telegram it is not necessary to set special bits to get cyclic data transmission. It is ajar
according the Profibus functionality and support an easy way to set a customer preset value dur-
ing the running PLC. The velocity value uses the format that is defined in the Velocity measuring

unit.

* No control word
* No Status word

» No Life Sign monitoring.
» Output: 32 Bit-Unsigned Preset value (Bit 31 Preset-Control , less than Total Resolution)

* 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 O 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 ... BitO

Preset Control

Preset value < Total Resolution

14



3.7

3.8

3.9

The rotary encoder with PROFINET interface can be programmed according to the needs of the
user. The GSDML file pertaining to the rotary encoder has to be installed in the used PLC engi-
neering software tool.

Rotary encoder functionalityo verview

Function Communication channel
Position value Cyclic input (IO device -> 10 controller)
Preset Cyclic output (10 controller -> 10 device)
Coding sequence Acyclic input/output
Scaling function Acyclic input/output

Rotary encoder functions - data  form at

PROFINET 1O 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 hier-
archy. 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 PLCs there are in the GSDML-file two
directories: Standard and Encoder Profile 4.

Hohner rotary encoders offer for the standard profile one slot (address #0) with one sub slot
(address #0) for all device datafor 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 Hohner rotary encoder's data channels.

GSDML file Rotary encoder

Acyclic data Cyelic data
transmission transmission
(Parameters) {process data)

ngineering software PLC

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 OxBF00. 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 en-
coder supports a number of PROFIdrive parameters and encoder specific parameters accessi-
ble via the Acyclic Data Exchange service.

15



3.9.1

3.9.2

With the actual GSDML you can download from www.hohner.it 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
MaAP Standard

Parameter | Telegram 81

Access 82 83 or 84

e

Parameter
Manager

Parameter
Data Base

Encoder
Funciions

Base Mode Parameter

Function Slot | Sub slot| Index |Offset | Length 10
Code sequence 1 1 O0xBFOO | 0.0 1 Bit -
Class 4 functionality 1 1 0xBFOO | 0.1 1 Bit -
G1_XIST1 Preset control 1 1 OxBFOO | 0.2 1 Bit -
Scaling function control 1 1 O0xBFOO | 0.3 1 Bit -
Alarm channel control 1 1 0xBFOO | 0.4 1 Bit -
Compatibility mode 1 1 OxBFOO | 0.5 1 Bit -
Measuring units per revolution 1 1 0xBF00 1 8 Byte -
Total measuring range 1 1 0xBFOO 9 8 Byte -
Maximum Master Sign-Of-Life failures 1 1 O0xBFOO | 17 1 Bit -
Velocity measuring unit 1 1 OxBFOO | 18 1 Bit -
Device Parameter
Function Slot [ Sub slot | Index Offset | Length 10
Preset value 1 1 0xBO2E | Via Parameter Number 65000 -

16
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3.9.3 Vendor Parameter

Function Slot Sub slot Ind ex Offset Length 10
Preset value 1 1 0x1000 0 1 Byte -
3.10 Patronized Parameter
According the Profidrive profile the following parameters are available
Record Read-Write Index:  OxBO2E
Create Parameter Request Program: (example: Parameter Read)
Number Parameter Read only | Read/Write
922 Telegram selection 0
925 Number of life sign failures that may be tolerated ]
964 Drive Unit identification m]
965 Profile identification number O
971 Transfer into a nonvolatile memory 0
975 DO identification O
979 Sensor format O
980 Number list of defined parameter O
65000 Preset O
65001 Operating status 0

Parameter model

Drive / DO

Parameter
Data Base

PROFldrive
Base Mode Parameter
request

17




Sample of configuration according Encoder Profile V 4.1

' FROFIOUS beale DF pose e a
| T T L nt|ail
] Profie  [Standard E |
@S| Gl ENC ‘ =
= = @ ENCODER-MT1213
v = [ Encoder Multium 25 B3
< > [l Manufachser Telegram S50
A5 = [ Stendeed Telegram 81
55| 11 OcoENCODER E g:;:‘;:jl::;:xg
sict] [ Mods OderMie.. |1 0. | D] | [ Standard Telegram B4
& ENCODER HSM... 21 - @ ENCODERMT1216
) B St
I B g :
ji ﬁ:ﬁ;ﬂﬁﬁfﬁ ﬂf,‘. + [§ Encoder Multium 27 B2
b | e — 7 = @ ENCODERMT1416
2.7 [ Mockdes Ao o 2 [0 Encoder Main 30 62
1.2 I Standad Telegram 53 = [0 Singleturn
= @@ ENCODER-STOMI
# [§ Encoder Singletun 13 i v
!
Insertion possible ] Chg 2
Rotary encoder function description
Details of this functionality are available on the next pages.
Function Implementation Description | *IfClass4
Class 3 | Class 4 Chapter functionality is
Code sequence -/ X* X 3.11.1 activated
Class 4 functionality X X 3.11.2
G1_XIST1 Preset control -/ X* X 3.11.3
Scaling function control -/ X* X 3.11.4
Alarm channel control X X 3115
Compatibility mode X X 3.11.6
Preset value -IX* X 3.11.7
Preset value 64bit - - -
Measuring units per revolution / Measuring step -IX* X 3.11.9
Total measuring range -/ X* X 3.11.9
Measuring units per revolution 64bit -/ X* X -
Total measuring range 64bit -IX* X -
Maximum Master Sign-Of-Life failures -/ X* X 3.11.10
Velocity measuring unit -/ X* X 3.11.11
Encoder Profile version X X 3.11.14
Operating time - - -
Offset value -/ X* X 3.11.8
Offset value 64 bit -IX* X -
Round axis (Endless shaft) X X 3.11.13
Velocity filter X X 3.11.12

18



3.11.1 Code sequence

The parameter "code sequence" defines the counting direction of the position value. The code
increases when the shaft is rotating clockwise (CW) or counter-clockwise (CCW) (view onto the

shaft).
Code sequence Direction of rotation when viewing the shaft | Code sequence
0 (default) Clockwise (CW) Increasing
1 Counter-clockwise (CCW) Decreasing

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 G 1_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 Presetdoes not affect G1_XIST1
0 (default) G1_XIST1is affected by a Preset command

3.11.4 Scaling function control

The parameter "scaling function control" enable / disenable the scaling function. If not, the phys-
ical position value is returned by the rotary encoder. This is only available if class 4 control is ac-

tivated.
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 mo de

This parameter defines if the encoder should run in a mode compatible to Version 3.1 of the En-
coder Profile. See next tables for an overview of the functions affected when the compatibility
mode is enabled.

Compatibility mode | Compatibility function Meaning
0 Enable Compatibility with Encoder Profile V3.1
1(default) Disable No backward compatibility
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Function

Compatibility mode
Enable (=0)

Compatibility mode Enable (=1)

Controlby PLC
(STW2_ENC)

Ignored; the Control word
(G1_STW) and setpoint
values are always valid.

Control requested

(ZSW2_ENC) is not sup-

ported and is set to O

Supported

User parameter "Maxi- Supported Not supported; one Sign-Of-Life failure
mum Master Sign-Of- tolerated, P925 is optional to control the
Life failures" life sign monitoring
User parameter "Alarm Supported Not supported; the application alarm
channel control" channelis active and controlled by a
PROFIdrive parameter
P965 - Profile version 31(V3.1) 41 (V4.1)

3.11.7 Preset value
3.11.7.1Telegram 81- 84

With the Preset value it is possible to adapt the encoder zero point to the zero point of the appli-
cation. When using this function the current encoder position value is set to the desired preset
value. The integrated microcontroller calculates the internal zero point shift. It is storedin a per-
manent memory (~ 10 ms).

Note:

e Set Preset only in standstill!

» Thereis no preset activated when the Preset value is written to the encoder. The presetfunc-
tionis controlled by the bits in sensor control and status words (G1_STW and G1_ZSW). The
Preset value is used when a preset is requested by bit 12 in the Sensor control word

(G1_STW).

¢ Class 4 functionality must be enabled!

« |f the Presetvalue is greater than the total resolution then error no. 0x02 comes back to the
base mode parameter response (Low or High limit exceeded).

Parameter |Meaning

Data type

Preset value

Preset value will defined with asynchronous data exchange.
Default value = 0

Integer 32

Sample for a parameter order to set Preset with Record Read-Write for SIMATIC CPU300

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

0x10,0x00,0xFD,0xE8,0x00,0x00,
0x43,0x01,0x00,0x00,0x00,0x64

h

Meaning:
0x00,0x02,0x00,0x01,
1

/I Header

/I Parameter Address (Preset)
/I Parameter Value (Preset=100=0x64h)

/I Header

No. of Parameters =1
Axis-No./DO-ID =0

Request D =2 Change value
Request Reference
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0x10,0x00,0xFD,0xE8,0x00,0x00, /I Parameter Address (Preset)

1] | 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 /l Parameter Value (PresetValue = 100 = 0x64 Hex)
|| PresetValue LSB

|| Preset Value

| Preset Value

Preset Value MSB

No. of Values =1

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

SIMATIC S7:- SFB53
-FC x:
CALL "WRREC", DB53
REQ :=M41.7 /I activate sfb request
ID =DW#16#0 /l'logical slot address -> adapt
INDEX :=W#16#B02E /I record index number  sizeof (RecordWriteData )
LEN :=16 /l data length in byte
DONE :=M41.1 /l request finished
BUSY :=M41.2 I busy bit
ERROR :=M41.3 /l error bit
STATUS:=MD46 /l error number, if error bit = 1
RECORD:=RecordWriteData[] /I record buffer address -> adapt

3.11.7.2Telegram 860

With this manufacture telegram it is easy to set a user defined preset value during the running
application according to the Profibus functionality. In this case set bit 31 of the Output Datato "1"
and then back to "0". For a different preset value than 0 set the other bits.
Output Data (Output data from Controller to Encoder): 4 Bytes
Preset - 32 Bit Unsigned Integer
Bit 31 Bit30 ... BitO
Preset Control Preset value < Total Resolution

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

3.11.8 Offset value

The offset value is calculated in the preset function and shifts the position value with the calcu-
lated value.
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3.11.9 Scaling parameter s

3.11.10Max. Master Sign-Of-Life fai lures.

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

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

Parameter Meaning Value
Maximum Master Sign-Of-Life failures | Number of permissible failures of 1...255
the master's life sign

3.11.11Velocity measuring units

This parameter defines the coding of velocity measuring units used to configure the values
NIST_A and NIST_B. Only Telegrams 82-84 uses the velocity outputs.

With each cycle will calculate the velocity from the position value. To get a high velocity preci-
sionitis necessary to use a short cycle time.

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

3.11.12Velocity filter

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

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

3.11.13Endless Shaft (RoundAxis)

Normally the period, i.e. "Total resolution” / "measuring units" per revolution must be an integer
and it must fit an integer number of times (integer multiple) into 4096 for an encoder with 12 Bit
for the revolutions. This means that i.e. 100 or 325 revolutions could make trouble. So the fol-
lowing equation must apply:

(4096 x measuring units per revolution) / Total res  olution = integer

But this Profinet encoder solves this problem automatically. The encoder checks if the parame-
ters need the endless shaft and activates the functionality by self.

Note: The internal software routine only works if the encoder is in operation. If it is necessary
to turn the encoder shaft more than 1024 revolutions without power supply this can lead to prob-
lems (the internal routine will not work without power supply). With this function there will be
save additional values in the internal EEPROM.
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3.11.14Encoder Profile version

The Encoder Profile Version is the version of the Encoder Profile document implemented in the
encoder. This parameter is not affected by the Compatibility mode settings.
bits Meaning
0..7 Profile Version, least significant number (value range: 0...99), decimal coding
8...15 |Profile Version, most significant number (value range: 0...99), decimal coding
16 ...31 |Reserved

Configuring with ST EP7

In the following chapter the configuration of the Hohner 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 axis controller D410 (PROFINET con-
troller integrated) are used. If there are questions about other software tools please contact the
manufacturer.

Installing the GSDML file

If Hohner 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.

The GSDML file is supplied by Hohner (free of charge from www.hohner.it). In order to represent
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 "Soft- ware
Release" inthe GSDML file and the Firmware must be the same, i.e. 4.xx.

& HW Config - [SIMATIC 300(1) (Configuration) - ProfiNet] | After the successful in-
By Station Edit Insert PLC Yiew  Options ‘Window Help stallation of the GSDML
NS -8 & & Customize. . Ctrl-Al+E file the Hohner encoder
= can be found in the
Configure Network hardware catalog un- der
Symbol Table Ctr+-alt+T "P RO F| N ET_| O" -
"Additional Field Devic-
Edit Catalog Profile v "
e es .Encoders
Tl W i ] S— (Possibly, you need to
2 100 EELI———— update the hardware
4 .
o et cat- a_log by choosing
3 "Op- tions" -> "Update
i i
5 - catalog").

Fngineering a Hohner encoder into a STEP7  project

To engineer the rotary encoder into a project, drag the device "ENCODER..." on to an existing
PROFINET ethernet network (or choose the network and double-click the "Encoder" icon). See
the red arrow. Then move the telegram to the free slot (orange arrow).
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4.2.1 Standard Encoder no PDEV
Asynchronous + RT Communication for Controller which does not support IRT functionality.
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4.2.2 Standard Encoder with PDEV
Asynchronous + RT- + IRT-
Communication for Controller which supports IRT functionality

(Standard).
Sation Peabeten Lfigen Dassten Snodt Edvas Censter (e & x
OFs-" R & F o DD @
a s
PROABUS Integrited OP Mastaryiten | | Sucherr [ atla
Boft  [Storcten =
11 PERANET
+ ) Gy -
| L Hl
v « 20
= \ + I Schatgmite
= 1 Wets FELDGERATE
Encodes
L 12 Encode
< % htum
= W ENCODERMTIZS
m ] (1) ENCODER = [ Moot S5t
: Fof Tamgranen 860, FED2A
Stk ket E laugrape i i Stardmd Totegparen 81, FEDL/E
' FRETOER Staredwd Teleparm B2, FEDLT
& AT Starelad Tolmyaiom 8, FEDLS
xr AT At ! Starndad Teleggaro 84, FED2N0
Y A + fip ENCODERMTIIG
r [ Aol S 25 Bl ey . ENCODERMTIANZ
it Afichais dcrece Fhars! - ENCODERMTI4IE
* ) Swgetuen
= (21 Starmdwd s POEY
+ (23 Mutiary -
[ i
!IM-NT-WJ:MNH Eommariaiion . Takinyrcheennaton] ~
[ Diichors S B, wm Hile i orbalters. fd

24



Kirkemictrung LACOOLN

10 Eeevica ERCODE 2 TIVH T
rel ahlacha Komeuriaon 1 shimrchrcninaton) Aufiourg 1388 zee
Urrebuag phon 124 S Livabshurgazables

Favibe Hohner Encoder
G ENCODER
e GSDME-V2 2 Hohner-Fncoder-201 16501

Tehrses FISOFINET 10 S saioee

Gt f = FHOTNE T a0 Agwem 100

v v isen Ehened
9 {Fasin e 0 il ]

B
o]

Double-click the rotary encoder icon to
set communication parameters that the
PLC will use. Set a device name and by
clicking "Ethernet" the IP address of the
Hohner encoder. Also, under the "IO
cycle" tab, set the desired update
timeThe device name and IP address
now have to be set physically within the
rotary encoder. Connect the PLC and
rotary en- coder to ethernet and switch
them on.

Click "PLC" -> "Ethernet" -> "Edit Ether-
net Node" and click "Browse" for acces-
sible 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 "Hohner". 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". The MAC address is available on the
type label on the bottom left (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 PR_OFINET network, each encoder must @ I
have a different name and each encoder must | Stepsirevolution: 8192  Vec: 1030V e E

2 5 IND.CONT,
No. of revolutions: 4096 Vers.: 2.1 [EQ]WF ]
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ed to the network.

Tnine enpschewe 1 emetme

[ r— [ _ Dimchmucten

1L ¥

B L
|I| Atbvschen wige |
Flekiatbon d Wb

Sohietien | uee |

Code: Binir Serno: 01110 372120 3
MAC: 00:0E:CF:03:12:BE For use In class 2 circuita =

Ul et -Toitouhmesr boarbuiton

Etharrnt Tosbishrres
Urie eneehbys Tekhme

WAl bren [MOETFOZEE Duchoatien

1P Fordupngieon enibslen
17 |E-Pasametes verweerden
_ Wetnegang
PAdte [ e a———
Subpeimashe = ™ Fontn goverden

[P von e UHEP Sevvet brpcbery
iz b

Cei: |
1P Findupaaton gamiz |

Geritenams vergaber.

G [rorcom . [Hasw seeen |

ik satsin s W/ Sl Bnghn

Serbeiter, | Hee

25



4.3

Module Access Point Parameter setup

Properties - Module Access Paint

3] Class & functianalty

5] G1_STH Preset conkzol

] scalng function contral

5] Alarm charmel control

1]

(5] Measuring units [ Revolation
1] Total measuring range.

) amum tolerated Fabres of ... | 1

] Velodty measuring unk Stepis

_ et | e |

HW Config IRT-Setup:

A double click on the Module Access
Point will open the window with the lis
of parameters. This parameters
wil

transmit to the encoder on each star
of the PLC.

Onthe next screenshots are the necessary steps available for an IRT coummunication.
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4.

4.6

5 IRT- Topology...
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Topology Setup
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IRT-Encoder Interface X1
Dialog:
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tartace 041) ]l IRT-Encoderinterface X1 Tab

oo | Aubesoos | Synewonizaiion Appicalion |10 Cycte | : -
. e Application:
. — - . -
. g, e The minimum time for Ti is 125ps.
: Facr Sardchckil
i T L « fioo000a
i Facig 3 Titebsse [ui]
mwmvm 125000 = N 2 . E
acher Timebase o]
Ere el

Properties - Interface (X1)

Genersl| Addieses | Synchrorszation | Apphcstion 10 Cyele. |

Updsts Tme
M ErEr— -
Facter Sersd clack fn:]
=]

N [ o 7

Watchdog Tine

Nunbes of sccepled update cyches wih missing 10 dalac E] -
Waichelog tane [ma}. [Foa
s |

IRT- Sign-Of-Life in Dialog Module Access Point Slot 1 Subslot 1:

Only for IRT-top (High Performance) Synchronous Application
IRT- Encoder interface X1 Tab

Application:

Properties - Module Access Point

General| Addresses Parameters |

i e The minimum time for Ti is
= _.'ngiuz: parstieters [ ——— —— ] 125us
(] velocky fiiter | Fine:
(= 2y Encoder parameters

[5] Code sequence

[E] Class 4 Functionality

[E] G1_XIST1 Preset control
[Z] Scaing function cantrol
(E] Alarm channel control

ompatbilky Mode
] Measuring urits | Revolution 0%

(8] Tokal measuring range IS B
(8] Maxvwrs tolersted faures of M... |1 ]
(] Velocky measuring uné | Stepsis

Gt |t

Controller Life Sign Monitoring:

« |IRT- Sign-Of-Life Monitoring active: =~ Compatibility mode disable

¢ |IRT- Sign-Of-Life Monitoring not active: ~ Compatibility mode enable
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SIMOTION SCOUT
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Creating Sign-Of-Life Program: Insert ST Program
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ST-SignOfLife Code edit INTERFACE
VAR_GLOBAL

master_sign_of_life: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);
/lincrement master sign of life mod 16
master_sign_of_life:= master_sign_of_life + 16#1000;
IF (master_sign_of_life=0) THEN;
/Imaster_sign_of_life must have value between 1 and 15
master_sign_of_life:=16#1000;

END_IF;
/Isend new msl to slave
stw2_temp:= (stw2_temp AND 16#0FFF) OR UINT_TO_WORD
(master_sign_of_life);
/I Saollwerte uebertragen
stw2_enc = stw2_temp OR stw2_enc_saved,;
/lio_stw2_enc ist die I/O variable

END_PROGRAM

END_IMPLEMENTATION

Simotion System clock setup:

nycle Llecks - 0410
Cycle clock ralios
Cycle clock | FACTOR [Reference cycle clack| Cycle time |
Bus cycle clock =h 1ms
Serva 1 x| xBus cycle clack = 1ms
ko 1 =l xServa= ims
po_2 z x| xipa= 2ms
| TCanict
Metwork settings Ethemei{1]
[Equidstant bus cycle activeted Equickstant cycls: 1,000 ‘ms
0K Cancel Help
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Append SignOfLife-Progran on IPOSynchronous task:
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New ST_Program:

BV SIMOTION SCOUT Encoder - [ST - [D410.5T_ParamReq]]
[ Project Edit Insert Targetsystem View Options ‘Window Help - & %
%) &) ] o] e | || g %] (o]
| 3 58 ~
8‘ GLOBAL DEVICE VARIABLES ~ 59 HTZ_read malti old:=HT2 read x
# O AXES £0 MTZ_read multi :=0;
# __] EXTERNAL ENCODERS 61 - END_PROGRAN
+ _[ CAMS 62 -
# —J TECHNOLOGY 63 /7 Motion Task 1
= (] PROGRAMS e | e A
| Insert 5T program 65 []PROGRAM mr_1
* Insert MCC unit 66 MT1_zaehler:=MTl zaehler+l:
®] Insert DCC charts 67 MT1_retval :=
%) Insert LADJFED unit 68 _readdriveparameter |
=i =3 ST_PeramReq 62 ioid: =INPUT,
background() 70 logaddress:=logadd,
me_10) 71 parameternunber:=param_nusher_
mk_2() 72 numberofelements: =0, v
= o= [A ST_SignOfLife 2| IS
task signoflifed) > = =
Pioject | Command lbzau-i B ST_ParamBeq
1 D410.ST_ParamReq: -
Name | patatype | Statusvalue | Displayformat | Controlvalue |~
1 mi1_zaehier JUDINT i D DEC I
2 mil_read_vaiue BOOL FALSE BOOL r
3 mt1_stop_read_value BOOL | FALSE BOOL I
4 [l mt1_retval  structretrsaddrivep| 1= ||
5 2 _zachler UONT o D4PEC B
6 mi2_read_muti BOOL I FALSE BOOL 'l
7 mt2_stop_reat_muti BOOL FALSE BOOL r
B (5] mt2 retvel _Sbrcrotraaic; Jn LI |
9 logadd DINT 0 DEC I |~
.Al.amss — Symbol browser i E Compile/check output ;E Taiget Wanwlm] ﬁ Diagnostics wuviewJ
Press F1 to open Help display. TCP/IP -> D-Link DFE-S28TX PC
Samples :

/I PROGRAM mt_1 Read Single parameter

/I PROGRAM mt_2 Read Multi parameter

INTERFACE
PROGRAM background;
PROGRAM mt_1,
PROGRAM mt_2;

END_INTERFACE

IMPLEMENTATION

VAR_GLOBAL
/IParameter lesen MT1_zaehler: UDINT:=0;
MT1_read_value:BOOL:=0;
MT1_stop_read_value:BOOL:=0;
MTL_retval:StructRetReadDriveParameter;
MT2_zaehler:UDINT:=0;
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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
MT2_stop_read_multi:=0;
_starttask(MotionTask_2);

END_IF;
MT2_read_multi_old:=MT2_read_multi;
MT2_read_multi:=0;

END_PROGRAM
/I Motion Task 1
I

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,
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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:
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5.2.2

IRT communication

IRT settings
It is possible to set the upper limit for IRT transmission. The smallest time
E‘.::..= s - Siyne Domaln E
Maeousm bandwadh for cicke dst {500 000 ue
Barvicth ussd, rserved for cycic dals G T
B Free barderth for TCR AP fmazs0 e
500000 g2
Ax 150000 ue
Cyche Dets in Reserved Bandwidh
Uppet it for AT [150.000 pr = [0 =%
E Calculsted slacabion fes IRT E&iﬁ T "
[ urvssed bandeiar: [0.000 b
[TCPAP not possibla)
Lyche Data in Fies Bandwadth
[ Cacitsind sbocation fex AT [7:040 " s
[T Exceedng bardwidth peemited
[1[3 Cancel Help

User data reliabil ity

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 setto "0" (thus, failure of the Sign-Of-Life may be recognized only if LS = 0 is
not permissible).

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 re-
action to one Drive Axis may affect more Drive Axis.

Controller's Sign-Of-Life (C-LS) Transmissi  on (C-LS)

A 4-bit counter is used in Control Word 2 (refer to 3.4.3) as the Sign-Of-Life for the contraller.
This counter is incremented by the controller in each controller application cycle, and thus also
identifies the computation of the position controller (first DP cycle in the TMAPC). The DO re-
ceives the new Sign-Of-Life of the controller together with the new setpoint at the time TO in the
following DP-cycle.

Synchronization (C-LS)

The Controller application starts the Controller-LS with an arbitrary value between 1 and 15, at
the earliest when changing from Preparation -> Synchronization.

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.
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If the DO application does not recognize the expected numerical value after a parameterized
number of controller application cycles (TMLS = n x TMAPC; n may be selected via profile pa-
rameter 925; also refer to chapter 5.1.4), the affected Drive Axis messages a fault. After fault ac-
knowledgement, 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:

« Sign-Of-Life failure

 Failure of the controller application level (with DP transmission still operational)
e PLL failure

* The DP cycle TDP has been exceeded (through telegram repetition)

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:

Tusso O T T T T T Ty T T
Controller LS (reference): 1 2 | 3l 4] 56| 7] 8] 9]0
Controller LS (actual): 1 |2l el sl 2ol as]os
Failurer counter: [ o [ o [0 [20[3 [4]s0][s[s0]so
Response: I_"..Fﬁi!.!-!fﬁi_

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

Tuee v T T T T Ty Ty Ty Ty

Controller LS (reference): | 1 | 2 | 3 4 ‘ 5 | [ ! 7 ‘ 8 | 9 | 10
Controlier LS (actual) 1 1222151678910
Failurer counter ol o[1w[2[1w[w[17[16]15][14]
Response | -> Failure

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

Tunee EREFARIETE

Controller LS (reference): | 1 | 2 | 3 | 4 | 5 | 6 | _?___‘__B_ } 9 [ 10 |
5 | 7 |

Controller LS (actual): | 1_[_2 4 5 _6—[ | | 9 | 10
Failurer counter l o loJ1[20[19[w[17]16]15] 14|
Response -> Failure

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

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

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 parameter-
ized time (TSLS = n x TDP; n may be parameterized or 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 ap-
plication. Depending on the particular application, a re-start may be required or it may be suffi-
cient to acknowiedge the fault.

Example reasons for the Sign-Of-Life to fail may be:

¢ Sign-Of-Life failure

 Failure of the DO application level (while DP transmission is still functioning)

* PLL failure

« DO failure in the sense of DP (DO does not respond although telegram was repeated)
Example:

Permanent LS failure (see Figure 4), TSLS =5 x TDP: the strategy of the Sign-Of-

Life failure is explained in chapter 5.1.4:

| Time cycle T T O A T O O T T Y
DO LS (reference): | 1 | 2 | 3| 4|56 |7 |8 9]10
DO LS (actual) EREE e e
| Falurer counter [ o [ o [ 10| 20| 20 ] 40 ] 50 | 50 | 50 | 50 |
| Response |_-3 Failure _

Figure 4 - Example: Permanent failure of the DO LS
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524

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 T | L0 [ 1] L1 o [

[ DO LS (reference) [ 1 23] a]s 6780w 10

| DO LS (actual); [7 T2 EERINEN s | s | 7 [ 8 [ %0 [ 10

| Failurer counter [ o lol1f20]19]1w[1w7]1.]15] 14|
Response: m

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

Time cycle ' | [ | . | | | i | . | | I | ' |

| DO LS (reference): [1 23] a] 667 ][8]8 ] 10]
DO LS (actual) |1+ 12 Fa 5] s [ 6| 78] 9 |10

| Failurer counter [ o o w219 1] 7] 6] 15] 14|
| Response: _I"FT1

Figure 6 - Example: Temporary failure of the DO LS (positive deviation; double step)

Counting strategy for the Sign-Of-Life fail  ure cou nter

The strategy which is applied in order to prevent fast shuntdown for a sporadically faulted
control- ler 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 con- troller 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 count- ed 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
continuous operation originate from an undisturbed controller application.

Profile parameter 925 (axis-specific, data type Unsigned16) may be used to set a maximum on
how many consecutive controller Sign-Of-Life failures may occur (for an initial counter value of
zero and without any intermediate valid sequences) without failure of a Drive Axis.

Depending on the previous history, itis 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.
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5.25

5.3

531

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.

Value of the sign-of-Ife fallure counter in the slave
A

Failure and shutdown

Fallure  Failure OK

Foilurd OK OK Y

| Failure OK  OK K OK OK '
K oK K K K 4 v

 ——

Transferred sign-of -life
Figure 7 - Value of the DO Sign-Of-Life failure counter (axis-specific) with respect to the trans-
ferred controller Sign-Of-Life

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

Error codes in G 1_XIST2
Error codes are sent in G1_XIST2 if an error occurs.
NOTE!

In Clock cycle synchronous applications the encoder additionally indicates the error described
by error code 0xOF04 (Synchronization fault) by setting the encoder's Sign-Of-Life to zero (S-
LS=0)

G1_XIST2 Meaning Explanation

Ox0F04 Synchronization fault | The number of permissible failures for the bus cycle
signal was exceeded.

Base Mode Parameter Access

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.

The Base Mode Parameter Access exists because of compatibility reasons due to former PRO-
Fldrive profile and every drive shall be able to handle the Base Mode Parameter Access (man-
datory).
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5.3.2

533

534

CGeneral c haracteristics

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

« Transmission of complete arrays or parts of them, or the entire parameter description.
« Transmission of different parameters in one access (multi-parameter requests).

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

« A parameter request/parameter response shall fitin a data block (240 bytes default.) The re-
quests/replies are not split-up over several data blocks. The maximum length of the data
blocks may be less than 240 bytes depending on Device characteristics or bus configuration.

« No spontaneous messages will be transmitted.

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

« There are no cyclic parameter requests.
« After run-up, the profile-specific parameters shall be at least readable in every state.

DO addressing mo des

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 is 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 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 control-
ler and Supervisor application processes.

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

ID for the requestand 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 addresses. The parameter address appears only in the request, not in the response.
Parameter value

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

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). Words and double words:

Word: Byte 1 Byte 2
Doubleword: Byte 1 Byte 2
Byte 3 Byte4

Figure 8 - Byte order for Words and Double words
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According to the Base Mode Parameter Access, the structure of the parameter request and pa-

rameter response is shown in the next tables.
Base mode parameter request:

Block definition

Byten

Byte n+1

Request Header

Request Reference

Request ID

Axis-No./DC-ID

No. of Parameters = n

(X

1% Parameter Address

Attribute

No. of Elements

Parameter Number (PNU)

Subindex
n* Parameter Address | i4+6=(n-1)
1 Parameter Value(s) Format No. of Values 4+6=n
(only for request Values
*Change parameter”) 2 :
| \
n*™ Parameter YValues ] i
4+8=n+_+(Formal_n
= Qty_n)
Base mode parameter response:
Block definition Byten Byte n+1 n
Response Header Request Refl. mirrored Response ID 1]
Axis-No./DO-I1D mirrored No. of Parameters = n 2
18t Parameter Value(s) Format No, of Values 4
(only after request Values or Error Values
"Request”) 5 !
| |
nth Parameter Values 1 i
4 +.. + (Format_n =
Qty_n)

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.

* RequestID two IDs are defined:

- Request parameter

- Change parameter

A parameter change may be stored either in volatile or non-volatile RAM according to the de-
vice. A changed parameter that is stored in volatile RAM may first be stored in ROM with pa-
rameter P971. 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.
Forthe differentiation Single/Array Parameter, refer to "No. of Elements" in the parameter ad-
dress.

* 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 par-
tially)

- Change parameter positive
- Change parameter negative (it was not possible to execute the request, entirely or partial-
y)
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Ifthe 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 re-
sponse, 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 dedi-
cated parameter number space in the drive via the same PAP.

¢ No. of Parameters

Inthe case of multi-parameter requests, specifying the number of the following Parameter Ad-
dress 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.

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.

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.

Parameter Value

* Format

Format and number specify the location in the telegram to which subsequent values are as-
signed.

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 oc-
tets 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 consis-
tent" (see Table 32).
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* 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.

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)

Inthe case of a positive partial response without ~ values , the parameter value contains the

following:

- Format = zero

- Number of values = 0

- (no values)
Not all combinations consisting of attribute, number of elements, and subindex are permitted
(refer to next table). A parameter which is notindexed in the profile may be realized with indices
inthe 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 o 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 D-n One texi (16byies), under subindex
2-n 0-n Several texts, starting with subindex

@ if the number of elements available in the device does not match with the number of elements which are
requested or shall be changed, an error shall be output.
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5.3.5 Coding

The codingof the fields in parameter request /parameter response of Base IVbde Parameter Ac-

cess:

Field Data Type Values Comment
Request Reference | Unsigned® 0x00 reserved
0x21 - OxFF
Request ID Unsigned8 0x00 reserved
0x01 Request parameter
0x02 Change parameter
0x03 - Ox3F reserved
0x40 - OxTF manufacturer-specific
0x80 - DxFF reserved
Response ID Unsigned8 | 0x00 reserved
ox01 Request parameter(«)
0x02 Change parameteri+)
0x03 - 0x3F reserved
0x40 - Dx7F manufacturer-specific
0x80 reserved
0x81 Request parameter(-)
0x82 Change parameter(-}
0x83 - DxBF reserved
0xCO - OxFF manufacturer-specific
Axis/iDO-1D Unsigned§ 0x00 Device-Representative Zero is_; not a DO but the access 1o
0x01 - DXFE DO-1D-Numbar 1 - 254 the Drive Unit representative._
0xFF reserved
No. of Parameters | Unsigned8 0x00 reserved There may be an additional
0x01 - 0x27 Quantity 1 - 38 limitation through the
0x28 - OXFF reserved communication system (telegram
length) or optional scalability
Attribute Unsigned8 0x00 reserved The four least significant bils are
0x10 Value reserved for (future) expansion of
0x20 Description “No. of elements” to 12 bits.
Field Data Type Values Comment
0x30 Text
0x40 - 0x70 reserved
0x80 - OxFO manufacturer-specific
No. of Elements Unsigned® 0x00 Special Function Limitation through compatibility
Ox01 - OxEA Quantity 1 to 234 with PROFIBUS Process data
0xEB - OxFF reserved ASE telegram length
Parameter Number | Unsigned16 |0x0000 reserved
0x0001 - Number 1 to 85 535
OxFFFF
Subindex Unsignedi6 | 0x0000 - Number 0 to 85 534
OxFFFE
Format Unsigned8 | 0x00 reserved Every slave shall at least support
the data types Byte, Word and
0x01 - 0x38 Data types Double Word (mandatory).
0x39 - DX3F fessived Write requests by the master
preferably use the “correct” data
0x40 Zero types (refer to Clause 5). As
Ox41 Byte substitute, Byle, Word or Double
0x42 Word Word are also possible. The
0x43 Double word master shall be able to interpret
ax44 Error all values/data types.
0x45 - 0x70 reserved
0x71 - 0x7C Data types
0x7D —0xFF resarved
No. of Values Unsigned8 0x00 - OxEA Quantity 0 to 234 Limitation because of 240 Bytes
OxEB - OxFF reserved Datablock size
(compatibility reasons)
Error Number Unsigned16 | 0x0000 - Error Numbers The more significant byte is
0x00FF (see Table 32) reserved
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Thedevice shalloutput an error, if reserved valuesare accessed.
Theemrornum bers in Base Mode parameter responses:

Error No. Meaning Used at Additional Info
0x00 Impermissible parameter number Access to unavaliable parameter o
Ox01 Parameter value cannot be changed | Change access to a parameter value thal | Subindex
cannol be changed
ox02 Low or high limit exceeded Change access wilh value ouiside the Subindex
value limits
0x03 Fautty subindex Access to unavailable subindex of array Subindex
parameter. Shall not be used for non
array parameters
ox04 Ne array Access with subindex te non-indexed o
parameter
Ox05 Incorrect data type Change access with value that does not Q
match the data type of the parameter
0x06 Selling not permitted {may only be | Change access with value unequal to 0 Subindex
reset) where this is not permitted
ox07 Description element cannot be Change access to a description element | Subindex
changed that cannot be changed
0x08 reserved Compatibility reasons
0x0g No description data available Access to unavaitabie description Q
{parameter value is available)
Error No. Meaning Used at Additional Info
Dx0A reserved Compatibility reasons =
0x0B No operation priority Change access without rights to change |0
parameters
0x0C reserved Compatibility reasons -
0Ox0D reserved Compatibility reasons -
0x0E reserved Compatibility reasons -
0x0F No text array available Access to text array that is net avallable ]
(parameter vatue is available)
Dx10 reserved Compatibility reasons =
ox11 Request cannot be executed Access is temporarily not possible for 0
because of operating state reasons that are not specified in detail
0x12 reserved Compatibility reasons -
0x13 reserved Compatibility reasons -
on14 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 transmittable
length
Ox16 Parameter address impermissible lliegal value or value which is not o
supported for the attribute, number of
elements, parameter number or subindex
or a combination
Ox17 Illegal format Write request: lllegal format or format of 0
the parameter data which is not supported
oxi8 Number-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
bx18 Axis/DO nonexistent Access fo an Axis/DO which does not o
exist
0x20 Parameter text element cannot be Change access to a parameter text Subindex
changed element that cannot be changed
0x2% Service not suported lllegal Reguest 1D (Response ID = 0x80)
0x22 - Ox64 | reserved - -
0x65 - DxFF | Manufacturer-specific - =
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53.6

In general, every PROFIdrive Drive Unit shall support Base Mode parameter read and write re-
quests with the data types, Byte, Word and Double Word (mandatory). If the PROFIdrive Drive
Unit also supports additional data types, it shall behave in the following manner:

« Incase of a parameter read request, it shall signal the corresponding data type inthe read re-
sponse.

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

If the PROFIdrive Drive Unit does not support additional data types, it shall behave in the follow-

ing manner:

« "Itrejects the parameter write request with an error response if datatypes 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 while processing a multi parameter change value request, all further parameter requests
in the multi parameter request shall be aborted.

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.

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 Server
Time
Line
Parameter 2 Write parameter request e Parameter
Request ol 10 PAP Request
’
]
1
)
R l:ecautset i Read parameter response
PO O from PAP Parameter Processing
available ! inthe
I‘ Parameter Manager
Ermor because »- Read parameter response
response not yet < <>
available ! from PAP
] Parameter
L Response

_ Parameter M, Read parameter response
A " Response from PAP
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Configuring with PC Worx

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

Creating a New PNIO Project:

New Project fg |
| CP 3| CPX | FCwo| ILC x| ILC 2| ILC 310t | RFE i € n:
arglua - T I

@Y)ILC T ETH Rev. » 01/4 6F/200
AYILC II0ETH Rev, > 01/4.67/350
S)|LC 330 PH Rev. > DI/46F/2.00
EYILC JIPH Rew. > D1AEFA250
SYILC IS0 ETH Flev. » 01/4 6F/200 =
SILC 350 ETH Rev. » 01/4 6F/350 P
SYILC I50ETHM Rev. > 0174 56/2.00 j =
SILC 350 ETHM Rev. » D1/4.6F/3.50

S 0

AYILC 350 PN Rev. > D1/46F/350
FYILC BP0 ETH 2118 Rew. > D14 67/,

A AT AT N P e e

|
‘ :?Pmiac! ‘wizad

Installing the GSDML file

Dewice Calaing
[§ O remm -
1) Phasron Cinhaz! Suchanr | () GEDNL ¥ orrE
L |
) = GEMLE 250008 L4
Faceni
Dbt
Elgarea Dty
4
o=
[ WGETIL 2.2 200087 2 il ~ ! Ofwer |
o) Dees B50 Fies IGSONL" i gs7] v
i ul Nelshisgat [ Sctywbgmachiist dfirme:

Insertthe PROFINET 10 Encoder below the PROFINET IO controller node.

« If the device catalog is hidden, show it by selecting the "View/Device Catalog" menu.
* Open the "Hohner" device catalog.
(MT = Multi-Turn, ST = Single-Turn, (1) without PDev = no IRT)
PDev necessary for extended setup (AutoCrossing, AutoNegoiation, FastStartUp, Topology
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for IRT (neighborhood detection, port setup)

# (] Festo
# () Phosrix Contact
= 2§ POSITAL GmbH
= 3 Encoders
=45y POSITAL OCD
@ OCD-ENCODERMTI213(1) Rev. 5=30/50/0C0_20056812
@ OCOENCODERMT1213 Rev. »= 307 5.0/ 0CD_20030812

@ DCD-ENCODER-MT1216 [1) Rev. >= 3.0/ 5.0/ OCD_20090812
@ DCD-ENCODERMTI216 Rev. 5= 30/ 50/ 0C0_20050812
@ OCO-ENCODER-MT1413 {1 Rev >=30/50/ 0CD_20050812
@ OCHENCODER-MT 1413 Rev. 5= 3.0 750/ 0CD_20080612
@ OCD-ENCODERMT1416 1) Rev. >= 3.0 /507 OCD_20030812
@ OCD-ENCODER-MT1416 Rev. »= 30/ 5.0/ 0C0_20030812
@ OCOENCODERGTO03 (1) Rev. 3= 3.0 /5.0 / OCD_20090912
@ DCD-ENCODER-STOM3 Aev. >= 30 / 5.0/ OCD_20090812
@ OCD-ENCODER-STOIE (1) Rev. »= 30/ 50/ DCO_20030812
@ OCOENCODER-STO016 Rev. 3= 30 /50 / DCD_20090812
# (] Unnvereal

£ ol

Choose your Encoder type from Device Catalog list and insert it to Profinet Network:
Step 12

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:

= @y 1LC350_OCDEncoder :
= [l ILC 350 PN 192.168.0.2 @ @0CD-ENCODERMT1213 Rev. >= 30750/ DCD_20090812

= R Resource =11
R STD_RES ILCISOPN @ Standard Teleguam 81 (4] Rev. >= s / x /0CD_20090812
3 PROFINET @ Stendard Telegram B2 (4] Rev. »= s / s OCD_20090812
#g # INTERBUS 0. 0 @ Stenderd Tebegram B3 4] Rev. >= s / e /OCD_20090812
13y Unconnected @ Stendard Telegiam 84 (4] Flev. >= i / i /OCD_20090812

£
IP-Address will set automatically, but can be
changed manual by user.

= @ LC350_OCDEncader

= [l 1LC 350 P 192.168.0:2 Hardcopy version with PDeyv:
= R Resource
R STD_RES ILCIS0PN 8 ﬁ‘ m:ssg_mm ,
= #F PROFINET ) o : EIE mizz.ms.n.z
OCD-ENCODER-MT1213 ocd-encoder2 192.168.0.3 B i s
= €@ 0 OCD-ENCODER MT1213 L b

= @ OCD-ENCODER-MTIZ13 ped-ercoder? 152.169.0.3
= € 0 POTD-ENCOOER-MTIZIZ
@ | DOCD-ENCODER-MTIZ13
¢ 32768 Interface
[7] 32763 R45-10/100 MBS
[T 32770 R4S 10/100 MBitjs
= @ 1 Fandard Telsgran 63 (4)
g 0 @tandsrd Telegran 83 (4)
1 Mg (10)
€B 2 standard Telegram 83 (5)
£ 2 INTERBUS 0. 0
{3 Lncornected

@ | POCD-ENCODER-MT1Z13
€ 32768 Interface
[ 32769 RM5 10/100 ME/s
{71 32770 RM5 10/100 MBit/s
-y # WTERBUS 0. 0
E Unconnected
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Setting Encoder Parameters in Device Details dialog:

51 MAP (10) \Device parameters|
e 23 Patameter Menu | Yale | Urit )
@ EmodaUsﬂuwanetus ]
24 Encoder user parameters -
() Encoder speciic >
B1.45T1 Presst contial /. v
Scaling function control -
Alam chanel conirol v
Measuring units 7 Revokiion 8192
Total m"ulm 7&‘_&
Maximum  tolerated fadues of Master SignOf-Life | 1
Velocity measurmng unit {Steps/s v
T
|| i %
o)
! Modue Settings |8 Device parameters | 51 Data sheet |
TH| 1 MAP (10) \Device parameters)
] ﬂ;mﬂlmhﬁw Passmeter | Stalus | Vahue Unt [n
Encodes Vendor parameters Velocty Irne 9 3
(] Encoder user 7 "ﬂ! P &
& Encodeupedv;a«md koo H Y
El | MAP [10) {Device parameters)
= 3 Patameter Menu | Pasameler | Stalus | Wahie | Unt' | A
{1 Encoder Vendor patameters | Pseoélv&ae, [ 200 '
L Encoder user parameters | S
=] Embdeupwiicpam:f

Mapping Variable to the Standard telegram (I/O Data)
> Create new parameter table:

|Pustion achaal vahue gt skgred. PR Encuder Profée version 4, page 17.

'vm_am Speed actusl vaue B (MST_B). PO Encoder profée version 4, page 17
ez
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Sample:
Right click and insert new Global variable and map to the 1/0 Address:

T 2%

Disfirsion 008

Locdl Yasiable Groupe:
£ [Detautt 2

Iresert Columns STRGH3
Delete Columns. STRGH4
Insert Rgris STRGHL
Delste Rows STRG+2

i) Yariable.., 5
Open Variables Workshests
Connectarf2amp...

et (R [Encoder control word 2 [5TW2_END).
% L FPMID-Encodes Proie version 4, page 18
Text{Comment)...

Contack Hetwork

i oo £ Do [Clor A
ey

[7] Shous o variables of wodkshaets

Busd Crogs References
e Defirdtion scope

e

% Comple Warksheet UMSCHALT4FS

Netweork Template Mode
= Flacs s EJ Defaut o~

i s
| Encoder status werd 2{ZSW2_ENC]
| PHID Encodes Profle version 4, page 19

Ceo: [Ooec " [ Showal vasisbles of wodksheets

| Posibon achasl vaue nght aigned PNID |
| Encoder Profile vession 4. page 17,

Cleoo. [dorg [ Shoy al variables of weeksheels
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Create new Variable as Local and connect to the Mapped I/O Variable with drag and drop:

MatniMain - STE_CHF.5TORES,STO. TSK. MainMain |- [01]/X]

CUTO_WSTW2_ENC————————————— VAR wSTW2_ENC
OUT2_ Wil STWl———————— VAR w1 STW1
INO_WZSINZ_ENC———————————— VAR _WZSWE2_ENC
f Y= I = - T
INA_wi1_KIST lmeeeeee———————————G1_XIST1
ING_ghwi_KIST 2 4G1_XIST2

IN12_nNIST B rMIST_B

1%

5 37

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

Sphavne Sl o e B e i | D Fisse ke e DataTiel | Etent | A0 | Sl
e L B T ; iy el o Ao
QUT2 WGLSTWL- WORD: E v elogram G3{5) Gl Z5W1 1 WORD: 20 SI0_CNE S
O WORD 2 Standard | 2 Standard 5} G1.IST1 1 DWORD 40 STO_CHF S
INZ_wal_TSW1  WORD ‘25tanderd | 2 Standard Telegram 83{5) G1_IST2 1 -DWORD 50
INS_dWGL 1 DWORD 2 5tardard | 2 Standard Telegr HIST_B I DINT 12.0
: 1 octetStin.. 0.0
INIZ_weNIST_B | ddlect A g WORD gﬁ i ?&gi
INI2_pNIST B Searchi WORD: 20 NS
— e DWORD. 0.0
Fiter
v Color-codsd view
=
< | Sesrch Cross Refarence Cl4h. !
Create Yarisble CokE |

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

Main:Main - STD, -STD_RES.STD_TSK. MainMain

OUTO_WSTW2_ENC———— WAR_WSTW2_ENC il
1640400 16#0400 =
OUTZ2_ w1 ST ———4aR_wiE1_STW1
16#2000 1622000
ING_WZSW2_ENC—————————— VAR _wZSW2_ENC
16#5200 1645200
H2_wE1_TSW1 1_Z5W1
16#2000 15#2000
INd_dwiGl_XIST1 51 XIST1
16 #0EBEB400 16 #0ESEB400
INE_dwGl_XIST2- 1 XIsT2
16#00101008 16#00101088
IM12_nNIST B nMIST B
743 743
1B 3
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In the next hardcopy is available the

{35 8C WORX - £C 350 OCDEncoder - [Masn Maii -

complete running project:

STD.CHESTD BES.STE T5K-Main, Main]

OUTO_WETWR ENC—— VAR weiTW2 ENC
- H 1676400 1640400
o g T2 Wil STWI———— VAR g1 STWI
- STD_AES ILCIS0PN Ff 1582000, 16#2000
= B Taske S w0 weswe Enc AR WZSWZ_ENC
= (O] STO_TSK: DEFAULT lowaz 159200
| =i [O] Hain; Main » N2 WGl _ZEW]————————————————wG1_I8W1
a 1§ ]
~ qo@mwlzl’w}ﬁ.]ﬁ.ﬂ}m'm
= HE PROFINET Hiama Vake ~
= @ OCO-ENCODER-MT1213 ped-sncc - i
= B 0 POCO-ENCODER-MTIZIS 00110 i
D | BODENCOERMTZ [Desgnaton | ocoencooeRmiizia 5
< F2768 Inkerfave b 0701
T2 23R RUE 104100 Mo Functicns description. sk Encoder
[77] 32770 R345 10/100 MBRf: - Devietroe
= @ 1 Fondud Teegram g3 () ™ Encoders
E"“’ 1 Toopin T rdes e 0 EDOB 1215 10000
‘ 1MaP (10} = T )
2 Standard T sap M T, 7
- H Fi B PROFINET Settings | fil PROFINET Data shest |

@ OCD-ENCODER-MTI213 (1) Rev. >= 20750/ 00
@ OCD-ENCODER-MT1213 Rev 3= 20/80/0C0 |
@ OCD-ENCODERAMT 121G [1) Rev. >= 20750/ 00
@ OCD-EHCODERMT1Z1E Rev. = 3.0,/50/0C0,
@ OCO-ENCODER-MT1413[1) Rev.
Tl

@ EOCD-ENCODER-MTIZI3 Rew. 3= 30/5
(=10 . .

@ Standeed Telegram 81 (4] Rev, >=m0 /o /00
@ Stendaed Telegram B2 [4) Rev. =/ e /01
@ Stendard Telegram 83 4] Ry, xe o /ot /D1
@ Stendard Telegram B4 (4] Rev. >= 00/ v /01

>

Creating dats templed
Processing code ...
Processing data ...
Cresting task info .
Creating initializat

@ 6 Error(ej, 1 Warningis -

=l

] >
[\ o e
=

NOTE:

If some encoder parameter (i.e. Totalresolution) in the table 1 MAP device parameter missing,
then contact PhoenixContact for an additional workaround.
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FAQ

1. Question: Why don't| get back positions valuesin g1_xist2?

Answer: According the encoder profile it is necessary to set Bit 10 to "1" in stw2 and bit 13
in g1_stwl. See the next hardcopy. Or an error is given and is not confirmed.

D410: Immediate control | *=

lName ll"D ad{lressl Reajnata typelﬁeldl Procl St{l Suf Status val Dinla}Comrol nlua{ *~

e
1 A stw2_enc NJGW 0O VWORD 1 0400 HEX v 0400

2 %;v_w)emz WORD 1 %_:EQV 2000

3 ISWZEnc %WO WORD 1 a |

s ot zewi oW woro | 1| oo | [
5 gl _xist! %D 4 CWORD 1 851968 |DEC

& gl stz %DB |DWORD 1 6656 | DEC

7 nist b %ID 12 DINT 1 139 |DEC

8 1

<

¥

Alarms 2= Symbol browser [E Compile/check output ‘E Target system uulputj %% Diagnostics overview
Press F1 to apen Help display, TCPJIP -> D-Link DFE-S28T% 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: Inthe application is a single-turn encoder in use. Canthis 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 func-
tionality in the Hardware Manager.
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8. Question : On using the D410 the error "Synchronization error between Profibus and Profi-
net" popped up. Whatis to do?
Answer: Both systems have to use the same cycle time. If the Profinet cycle time amounts
1 ms then must use the Profibus the same time. See the next Hardcopy with the settings for
1 ms.

DP slave properties El

General | Configuration |sochionous Opesation |

=
Network seltings in me
[Equidictant bus cycle aclivated
Equadistent DP cyelec 1,000 Daia_Enchange_Time corip T [0.000
Faciot Grid / base time [ma]
Master application I e e
epcle Tmape [ma) [1550 -0 o ]
Factn Frame / base time (ms]
DP cycle Tep fms} [1000 =8 = s
ToveTi il Fasige Giid / base time [ms]
ime Ti [ma] |
{ockual vake accisiiont 0125 = i = s [1=
AT Faglot Giid / bane time [ms]
e To [ms] e 3 S e
Ismbooint accentancet ]O'H e rz = ) X 16125
Coce_| o

9. 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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