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Copyright

The company SCANCON. claims copyright on this
documentation. It is not allowed to modify, to
extend, to hand over to a third party and to copy
this documentation without written approval by the
company SCANCON Nor is any liability assumed
for damages resulting from the use of the
information contained herein.  Further, this
publication and features described herein are
subject to change without notice.

Alterations of specifications reserved

Technical specifications, which are described in
this manual, are subject to change due to our
permanent strive to improve our products.

1. Introduction

This manual describes the implementation and
configuration of an absolute rotary encoder with
FROFIMET interface. The device fulfils 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

Disclaimer of Warranty

SCANCON makes no representations or
warranties, either express or implied, by or with
respect to anything in this manual, and shall not be
liable for any implied warranties of merchantability
and fitness for a particular purpose or for any

indirect, special, or consequential damages.

Version date: February 1, 2017

Version number: 2.1
Article number: 10019581
Author: Reiner Batjer

resolution is 30 bits = 2% = 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/fwww.profibus.com/pn.
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1.2 PROFINET technology

PROFIMET 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:
PROFIMNET 10, similar to PROFIBUS DP as a
distributed 1/O system and PROFINET CBA as a
modular component-based system for larger
systems.

FROFINET 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.

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

PROFINET 10 uses a view of distributed 1/O similar
to PROFIBUS DP. 10 controllers (e.g. PLCs) run
an automation program, 10 devices (e.g. absolute
encoders) are remotely assigned field devices, and
1O 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 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 1O 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.

Engineering identification call
Different filters for velocity
Used Profinet Encoder Profile \V/4.0/V4.1
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2. Installation
2.1 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.

Connector Ethernet
4 pin female, D-coded

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 power supply
4 pin male, A-coded

Pin Mumber Signal Pin Mumber Signal

1 Tx + 1 US (10 - 30 v DC)
2 R + 2 M.C.

3 Tx - 3 GND (0V)

4 Rx - 4 M.C.

Sketch on encoder view

2.2 Ethernet cables
2.21 RJ45 —M12 crossed

Signal RJ45 Pin | M12 Pin
Txt 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- & 4

> o
®

1 2
o o

2.2.3M12 —M12 crossed

_Signal M12 Pin | M12 Pin
Tx+ 1 1
Tx- 2 2
R+ 3 3
R~ 4 4
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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 traffic at port 2

Link2® Green Link to another Ethernat 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

Stat1 Stat2

| \ )
| activez/ ] [ [ [] ) Activer
| Link2' /' Link1

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

Off Off Mo power Fuse blown or cable defect

On On No conneclion to controller - Bus disconnected
Criteria: no data exchange - 10-Controller not available f

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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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 awveoid inadmissible high
forces. Suitable couplings are available
from Fosital.

Although Posital 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.

2.5 Instructions for mechanical installation and electrical connection of the rotary encoder

+« |tis not permissible to make any electrical
changes to the encoder.

+ Route the connecting cable to the angular
encoder al 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 camied-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.

+ 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
maounting device — then use e a 30cm
long and 2em 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 fto  function
incorrectly. Fault connections can result in severe
personnel injury and materal damage.
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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 1O
Encoder Profile V4 PNO No. 2332
Class 3and 4
PROFIBUS DP-V2 PNO No. 3.162
IEC 61158
PROFIDRIVE V4 | | 1&M Functions
PMO Mo. 3.172 PMO Mo. 3.502
PROFIBUS DP |
EN 50170 Vol2 Encoder Profile
Class 1and 2
PNO No. 3.062
PROFIBUS PROFINET
MNetwork MNetwork
3.2 Encoder Classes
Application Class | Description
3 Isochronous mode is not supported (RT)
4 Isochronous mode is supported (IRT)
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3.3 Encoder functions

Implementation
Function Class3 | Class 4
Code sequence = v
Class 4 functionality ¥ ¥
G1_XIST1 Preset control =" ¥
Sealing function control - o
Alarm channel control ¥ ¥
Preset value = W
Preset value B4bit = =
Measuring units per revolution / Measuring step - ¥
Total measuring range - W
Measuring units per revolution G4bit - .
Total measuring range G4bit - ¥
Maximum Master Sign-Of-Life failures =¥ ¥
Velocity measuring unit - ¥
Encoder Profile version v v
Operating time - -
Offzat value (v v
Offset value 64 bit - ¥
Round axis (Endless shaft) ¥ o
Velocity filter ¥ “
* If Class 4 functionality is activated
3.4 Signal list for Cyclic Data Transmission
EE_HEI Significance Abbreviation Length (bit) | Sign
3 Master's sign-of-life STW2Z_ENC 16 -
4 Slave's sign of life Z5W2_ENC 16 -
5] Velocity value A MIST_A 16 ¥
8 Velocity value B MNIST_B 32 v
9 Control word G1_5TW 16 -
10 Status word G1_Z5W 16 -
11 Position value 1 G1_XIST1 32 -
12 Position value 2 G1_XIST2 32 -
39 Position value 3 G1_XIST3 64 -
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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).

# All values are presented in binary format
G1_XIST2 displays the error telegram instead
of the right aligned position wvalue if error
OCCUrs.

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

« The seitings in the Encoder parameter data
affect the position value in both G1_XIST1 and

Case Encoder Profile 4.0*

» The default setting is G1_XIST1 left aligned.

« PA79, 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_stw1

Case Encoder Profile 4.1*

= The default setting is G1_XIST1 right aligned.

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

» PO79, Subindex 3 (Shift factor for G1_XIST1)
=0

» G1_XIST1 send values independent Bit 10 in

stw2 and Bit 13 in g1_stw1
Profile 4.0 realized with GSDML-V2.2-

-

G1_XIST2 SACNCON-SAG- 20100808, Profile 4.1  with
newer files
M = Distinguishable Revolutions (Multi-turn
value)
5 = Pulses (Single-turn steps per revolution)
31|:u:||29|za 2?|2ﬁ|25|24|23|22|21|2{]|1ﬂ|1ﬂ|1?|1B|15|14|1'3|12|11 |1|:||g |a |3 |B|5|4|3|2|1 ||:|

w o Lo fow Do [ o D [ f [ Ds [s s [s s [s fs s Is |s fslsls[ | [ [ [ ]]
Absalute value in G1_XIST1 for Encoder Profile 4.0

|30 | 28|28 | 27|26 |25 |2 |23 (2221|2018 |18 (1T |6 |15 (4 (BF|12| V(10|88 |T|BE|(S|A|F|2[|1|D

MMM MMM B R B [ [ MMM MMM MMM s S| S 5|5|5|s|5|5|5|5|5|58

"Absolute value” in G1_XI5T1 for Encoder Profile 4.1

|30 29|28 | 27|26 |25 |2 |23 (22 (A |20 18|18 1T IE IS (18 (B2 M (10|88 |7 |6 |S|4|3|2[1|D
MM MMM MMM M MMM |S |5 |5 5|5|s5|8|5|s5|s|5|5|8

Absolute value in G1_XIST2
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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.

O 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
application starts the sign of life with any value

Valid values for the master’s sign of life are 1 to
15, "I¥ 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 Commenls
10 1 Control by PLC Control via interface, EO 10 Data is valid

0 Mo control by PLC EQ 10 Data is not valid, Except Sign-Of-Life
12...15 Controller Sign-Of-Life Send confinuous counting value from 0 to 15
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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 nomal
clock pulse. The counter is increased by the operation.
Implementation

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

0 Mo control by PLC EOQ 1O Data is not valid. Except Sign-Of-Life
12...15 Encoder Sign-Of-Life | Send back continuous Controller Sign-Of-Life (counting

3.4.4 Encoder control word (G1_STW)

Bit

Value

Function

value from 0 to 15)

Comments

0.
10

Reserved, currently not used

1

oM

JHome position mode™

Specifies if the position value shall be sel 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

Set preset [ request shift

Preset (resp. shift) is set when changing this Bit to “17 (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

Request absolute value
cyclically

Request of additional cyclic transmission of the absolute actual
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

Aclivate parking sensor

If the “activate parking sensor” bit is set, the encoder transmits
No error messages.

15

Acknowledging a sensor
error

Request to acknowledge / reset a sensor error
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Bit |Value |Meaning Comment

o 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 “sel presel [ 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 emor Indicates a sensor error. A device specific error code is

transmitted in G1_XISTZ2,
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3.5 Standard + manufacture telegrams

Standard Telegram 81

IO Data (DWord) | 1 |2

Setpoint | STW2_ENC* | G1_STW1*

* Details aboul the variables are available in chapler 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 | STW2_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 | STW2_ENC* | G1_STW1*

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

Actual | ZSW2_ENC*| G1_ZSW1* | G1_XIST1* G1_XIST2" NIST_B*
value

Standard Telegram 84

IO Data (DWord) | 1 |2

Setpaint | STW2_ENC* | G1_STW1*

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

Actual ‘zswz_ewr:‘ G1_ZSW1* | G1_XIST3* ‘GLXISTE' |NIET_B‘
value
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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.

+ Mo control word

« Mo Status word

+ Mo Life Sign monitoring,
Output: 32 Bit-Unsigned Preset value (Bit 31 Preset-Contral |, 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 Eyte 4 Byte 5 Byte 6 Byte 7
MSB L5B MSB LsB

Output Data (Output data from Controller to Encoder): 4 Bytes
Preset - 32 Bit Unsigned Integer
Bit 31 Bt 30 oo e e s Bit 0
Preset Control Preset value < Total Resolution
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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

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

Position value

Cyclic input (IO device -> |0 controlier)

Preset Cyclic output (10 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 acydic 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

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

SCANCON 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
SCANCON rotary encoder’s data channels.

| Rotary encoder |

- "W

R

Acydic data Cyclic data
‘ transmission transmission
(Parameters) (process data)

PLC

| PLC engineering software |

Y
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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 0xBFO0O0. 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-V2.2-
SCANCON-SAG-20100808 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 81
Access §2, 83 0r84

Parameter
Manager

Parameter
Data Base

Encoder
Functions
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3.9.1 Base Mode Parameter

[=IFpE

AT
E A

Function Slot | Subslot | Index | Offset Length 8]
Code sequence 1 1 0xBF00 | 0.0 1 Bit

Class 4 functionality 1 1 oxBFO0 | 0.1 1 Bit

G1_XIST1 Preset control 1 1 0xBFO0 | 0.2 1 Bit

Scaling function control 1 1 0«BF00 | 0.3 1 Bit

Alarm channel control 1 1 0xBF00 | 0.4 1 Bit

Compatibility mode 1 1 0sBF00 | 0.5 1 Bit

Measuring units per revolution 1 1 0:BFO0 | 1 8 Byte

Total measuring range 1 1 0xBFO0 | 9 8 Byte

Maximum Master Sign-Of-Life failures | 1 1 0sBFO0 | 17 1 Byte

Velocity measuring unit 1 1 0xBFOD | 18 1 Byte

3.9.2 Device Parametar

Function | Slot | Subsiot | Index | Offset Length | 10
Preset value [1 |1 | 0xB02€ | Via Parameter Number 65000 | -
3.9.3 Vendor Parameter

Function | Slot | Sub slot | Index | Offset | Length | 1o}
Velocity filter [1 |1 | ox1000 | 0 | 1Byte | -
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Sample of configuration according Encoder Profile V4.1

. HW Config - [SIMOTION D{Configuration? — SAG-Encoder]

bt Edit [nsert PLS

DSTeH S

r
2

B OO WK

L1 (0§ SIMOTION D10

PROFIBUS Integrated: DF master systs

 themetf1}: PROFINET-I0-System [1
I Prafile:

End:

oix

| Standad

| Ll
=]
A

=

Orcer M.

SAG-EIXXB

~ 1 SCANCON SAG
= (20 Standard
=] Mudtium
= [ SAGENCODERMT1213
= [ Encoder Multinun 25 B
Marndacturer Telegram BED
Standaed Telegram 81
Standaed Telegram B2
Starcdard Telegram 83
Standaed Telegram 54
- B SAG ENCODERMT1216
o [ Encode: Muiten 2881
- B SAGENCODER-MT1413
@[] Encoder Mulituen 27 BY
= [ SAGENCODERMT1416
# - [] Ercodes Multituen 30 Bit
=20 Singleluen
= 8 SAGENCODERSTOM3
- u Encoder Singlehan 13 Bit
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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 -t v 3111
Class 4 functionality v v 3n.z
G1_XIST1 Preset control = v 3113
Sealing function control = v 3114
Alarm channel control v v 3115
Compatibility mode ¥ v 3116
Preset value - W 3117
Presat value 64bit - - -
Measuring units per revolution / Measuring step -t v 3119
Total measuring range - v 319
Measuring units per revolution G4bit < v -
Total measuring range G4bit - v -
Maximum Master Sign-Of-Life failures - v 3.11.10
Velocity measuring unit - v Inn
Encoder Profile version v W 3.11.14
Operating time - - -
Offset value = v 3na
Offset value 64 bit - v -
Round axis (Endless shaft) ¥ v 3.11.13
Velocity filter v v 3.11.12

* If Class 4 functicnality 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_XI5T1

The parameter “preset

control* defines the preset Preset control is disabled then the Preset will not

functionality. If parameter Class 4 is activated and be affected for G1_XIST1.

Preset control Preset function
1 Preset does not affect G1_XIST1
0 (default) 31_XIST1 is affected by a Preset command

3.11.4 Scaling function control
The parameter “scaling function control® enable /' position value is returned by the rotary encoder,
disenable the scaling function. If not, the physical  This is only available if class 4 control is activated.

Scalirrg function control SI:aIing function
0 Deactivated
1 (default) Activated

3.11.5 Alarm channel control
The parameter “Alarm channel control® defines the is deactivated then will only transmit the first &
length of diagnostic telegram. If the Alarm channel  bytes of the diagnostic telegram.

Alarm channel control

Alamm channel function

0 (default)

Deactivated

1

Activated

3.11.6 Compatibility mode

This parameter defines if the encoder should runin  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

Com patibility function Meaning

0

Enable Compatibility with Encoder Profile V3.1

1 (default)

Disable Mo 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 (Z5W2_ENC) is
not supported and is setto 0

User parameter | Supported Mot supported; one Sign-Of-Life
“Maximum Master failure tolerated, P925 is oplional to
_Sign-Of-Life failures™ control the life sign monitoring
User parameter “Alarm | Supported Mot supported; the application alarm
channel control” channel is active and controlled by a
PROFIdrive parameter
P365 - Profile version 3 (Vi) 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 » Set Preset only in standstill

encoder zero point to the zero point of the <  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_Z5W). The Preset value is used when a
memory (=~ 10 ms). preset is requested by bit 12 in the Sensor

control word (G1_STW).
= Class 4 functionality must be enabled!

» |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,
O0x10,0=00,0xFD, O0xE8, 0x00, O0x00,
0x43,0x01,0x00,0x00,0x00,0x64
bi

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

/l Header
/l Parameter Address (Preset)
/l Parameter Value (Preset=100=0x64h)

/l Header

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

Request ID = 2 Change value
Request Reference

// Parameter Address (Preset)
Subindex LOW Byte

Subindex HIGH Byte

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

Attribute

{f Paramater Value (Preset Value = 100 = 0G4 Hex)
Preset Value
Preset Value
Preset Value
Praset Value
Mo. of Values =1

Format : Ox43= DWORD , oder 4= Ingeger 32Bit

LSB

MSB

activate sfb request
logical slot address -> adapt
record index number

sizeof (RecordWriteData)

data length in byte
request finished

SIMATIC S7. -SFB53
-FC x:
CALL "WRREC"™ , DB53
REQ i=M41.7 i
ID 1=DWEled0 £
INDEX :=W#1EFBO2E I
LEN i= 16 'y
DONE :=Md41.1 i
BUSY :=M41.2 /4 busy bit
ERROR :=M41.3 J/ error bit
STATUS:=MD46& ff error number,

RECORD:= RecordWriteDatal] //

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 = L 0 Bit0
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 resclution. 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 |\.I'alue

Maximum Master Sign-Odf-Life failures MNumber of parmissible 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
maeasuring units used to configure the values
NIST_A and NIST_B. Only Telegrams 82-84

With each cycle will calculate the velocity from
the position value. To get a high welocity
precision it is necessary to use a short cycle

uses the velocity outputs. timea.
Welocity 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
exponential maving average filter types.

Parameter | Meaning

Default: Fine

| Data type

Welocity filter

Ratio between old and actual velocity value:
Fine: T3

MNormal: 96:4

Coarse: 996:4

3.11.13 Endless 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) inte 4096 for an encoder with 12 Bit for

|Sala-ct for the parameter Fine, Normal, Coarse

| Integer 32

the revolutions. This means that i.e. 100 or 325
revolutions could make trouble. So the following
equation must apply:

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

But this Profinet encoder solves this problem
automatically. The encoder checks if the

Mote: 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 problems

3.11.14 Encoder Profile version

parameters need the endless shaft and activates
the functionality by seilf,

(the internal routine will not work without power
supply). With this function there will be save
additional values in the internal esprom.

Page 27



EOSCANCDN

ABSOLUTE ROTARY ENCODER WITH PROFIMET INTERFACE
USER MANUAL

The Encoder Profile WVersion is the version of the  encoder. This parameter is not affected by the
Encoder Profile document implemented in the  Compatibility mode settings.

Bits Meaning

Q-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 Resarved
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4, Configuring with STEP7

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

4.1 Installing the GSDML file

If SCANCON 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 SCANCON (free of
charge from scancon.dk ). 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 STEPT 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, 400

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

Station Edt [nsert PLC View | Options Window Help

DY & G| R @ Cotomee..

Configure Metwork
Symibol Table

Edit Catalog Profile
Update Catalog

MHHLNHH BEE

Install GSD File. ..

Chri+-ARk+E

Chrl+ak+T

PROFINETH0-Sy:
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After the successful installation of the GSDML file {Possibly, you need to update the hardware
the scaNcON encoder can be found in the  cataleg by choosing “Options”™ -> “Update
hardware catalog under _PROFINET-IO" -  catalog’).

Jdditional Field Devices® - _Encoders®™ -

~SCANCON SAG".

4.2 Engineering ascANCON encoder into a STEPT project

To engineer the rotary encoder into a project, drag See the red arrow. Then move the telegram to the
the device "SAG ENCODER...” on to an existing  free slot (orange amow).

PROFINET ethernet network (or choose the

network and double-click the * SAG SCANCON ™ icon).

4.2.1 Standard Encoder no PDEV
Asynchronous + RT Communication for Controller which does not support IRT functionality.

_: HW Config - [SIMOTION D(Configuration) — SAG-Encoder]

Station k. [rsert PLC Yiew Options Window Heb -5 X
DS & e dala DD B 2
~ [0} SIMOTION D410  PROFBUS rtegsied OP master syete ox
Fhomet(l) PROFNET 10 Symtempicn) | E™E | atal
[ LN B [Sinams =
I {EE ~ _] SCANCON SAG -~
gs #&| N\ CUEE
v
< >
sae‘snooosnmma
= [ Encoder Mukitum 25 B
Modude OderNu. |1 Q. |0 |c | Standad Telegam 61
SAG—ENCODFER SAG-EIXXB S84 { Standaed Telogram 82
Encoder Multitum 25 2184 B ;::: =
7= tandaed
Mool dcvwes L + & SAG ENCODERMT1216
+ g SAG ENCODERMT1413
s SAG{NCODERMHHG
=@ s
s SAG Encoocn ST0013
+ g8 SAG ENCODER-STO016 3
SAG-EIXXB-1213-XXXX ~ _‘]
ISCANCON
PROFINET 10-Device Interdace module SAG-ENCODER-MT1213
(ERTEC200) for 25 B Encoder Module [ Encoder value 12 bits v
Press Fi to get Help. ha
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4.2.2 Standard Encoder with PDEV

Asynchronous + RT- + IRT-Communication for Controller which supports [IRT functionality
(Standard)

@;‘ HW Config - [SIMOTION D{(Configuration) -- SAG-Encoder] £|E|E|
E“] Station  Edit  Inserk BLC  Wiew Options ‘Window Help

DESFE & & Be didn DD RN
m PHDFIBUS Integrated: DP master syste — olxl
IP D410 Ethemet(1} PROFINETI0System (100 | £ | ﬂlﬂl
o0 I|_ = ‘ T Profile: |Standald d
: E[S] SIMNAMII : o} ] SCANCON SAG ~
X201 A Pout 2 =] Standard
] Multiturh
2 @ = SAG-ENCODER-MT1213
v = [ Encoder Multturn 25 Bit
< | » | Manufacturer Telagram B60
Wl Standard Telegram 81
Wl Standard Telagram 62
ﬂ:l (1) SAG-ENCODER Standard Telsgram 53
siot | ] Module OnderNu.. 1. | @. |0 |¢C i Standard Telsgram 84
7 SAG-ENCODER  |SAG.EIxE] 218 - @ SAG-ENCODER-MT1216
et I o - [ Encoder Multiturn 28 Bit
R R 78 - SAGENCODERMT1413
] AR T M et [# . Encoder Multiturn 27 Bit
T Encoder Mltiem 25 218 = E SAG-ENCODER-MT1416
77 P P e [+ . Encoder Multiturn 30 Bit
1.2 = =20 Singletum
- g SAG-ENCODER-ST0013
s . Encoder Singletum 13 Bit w
i
Press F1 to get Help. | | m )

Double-click the rotary encoder icon to set IP address of the SCANCON encoder. Also, under
communication parameters that the PLC will use, the “I0 cycle” tab, set the desired update time,
Set a device name and by clicking "Ethernet” the

Shert dmsenphan SAG-ENCODER

FROFINET I0-Duvice Inbeface modae SAGEMCODERMTINIERTECON &
B 5k oot bty | Emcoder eplas 12 By revvolufions. 1] bats wisps oo
vt st PRIOFINE

T ) hunctomaity [FT . cycle and scycic e
Cader Mo /Frmssme  SAG EDSE-121300000 FVTa
Foamiy BCANCON 8AG
Qh'ﬂ e SAGXENCODER

D GSDML-V2 2-SCANCON-SAG-20110801 xml
Charge Feks Manke
(TR T P
Dt e [i =] [PROARETA0 Syt 1000

P udemcs VA 18025 Eemet

o Aznign P acddiens v i) contales

Lormwant:

(=] i | W |
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The device name and |P 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. STEPT will
scan for devices on Ethernet and will displays
them in a window. The rotary encoder should be
displayed under the device type “SCANCON SAG",
Select this entry and dick “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 |P configuration”. Also, enter the
device name previously chosen in the text field
“Device name” and click “Assign Mame".

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

q3

SCANCON
arlswerkstr. 13c D-51063 Koin

Type: SAG -EIA1B-0013-C100-PRM
SerialNo: 0309 339032

Stepsirevolution: 8192 Vec:  10-30V
No. of revolutions: 1 Interf
= 3 Vers.. 2

MAC: 00:0E:CF:03:10:80

Edit Ethernet Node 15| )| Edit Ethernet Node X

Ethesnel node Etheinet node
Mods: accessble onine Nodes accessble anline
MALC address: e MAL gddiess: CE-00-06-022-01-10 Browse,,
Sel IP canfigueation
Browse Network - 2 Nodes &+ Use |P patamelers
Start | | 1P addes: | MAC address | Devics yge | Davica name " Gateway
192 16602 1FFE00-344E  SIMOTION D prwio IP addiess: 152168029 & Do ot use raules
[T 2-07-10 SCANCONS .,
Subnet mask: 755,256,265 0 7 Use nouber
¥ Fast szaich
" Obtain IP addiess from a DHCP server
| deniiied by
& - s
Chentil: |
Flash 3 N HAzzign IP Configuration
MAL address: [0a-0008-02:01-10 Asgion deviee name
Device name: SAGKENCODER #asign Hame
e P
Fleset to fackory seftings
Resel 1o facton selings Rieset
Cloze Help
Close Help
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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 paramiers. This start of the PLC.

Properties - Module Access Point

Gereal | Sdee Pﬂ'alntrsl

- i3 Parameters

= i Ml sturer pun etanl
=] Welocky Fiker

=+ Eroder paranehors
(5] o ssquence
[m] havem 4 Burcticnaly
|E 41 _¥I5T1 Preset control
(&) Scabreg hursctar control
(=] sierm charned conteol
=
[E] Meanuring units | Revolution

B

[m] Toktal moauring range :BI-‘JI
[E] Masiarnan boksrsted Fabaes of ML.. 1
=] velooity resasiurng unk | Sepals
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4.4 HW Config IRT-Setup:
On the next screenshots are the necessary steps
available for an IRT coummunication.

_: HW Config - [SIMOTION D(Configuration) -- SAG-Encoder]

e Mmoo 8w
sod. DP master sy < olx
Del NET0-System (100) Erd | atini
Profle:  [Standad ~!
+ | Peoged+Fuchs Encoder -~
~ |_) SCANCON SAG
= ) Standard
» = 2 Mubtun
- @ SAG-ENCODER-MT1213
Ak 4Rehan + Encoder Muteun 25 Be
" ~ @ SAG-ENCODER-MT1216
+ W Encoder Mutihan 28 B2
= @ SAG-ENCODER-MT1413
Q. |0 | Com_ | + [ Encoder Multium 27 B2
—— 27, = @ SAG-ENCODER-MT1416
i _]s. I Encoder Multium 30 Ba
RIS TTOMB s S8 = ingetur
RIS 10/ 00ONELs o197 -l Sj.AGE’ENCODSEEOOﬁ "
£ neoder Moltitorn 25 &7 > ncoder -
g,g - @ SAG-ENCODER-ST0016 v
am 63 0150 3 | Standard Encoder Dbiect Aschitecture based on Encoder A E
Profile V4.1 speciicabion with Submodule 1: MAP Module
Accest Port) . SubmoduelderiNumber OFFFF and
QILA .AA.z < Aard 1l o &lw 2

Domain management - Ethe

Sync Domain ]

Syne Doman

Syne domair [sncdomandetat =] Hewe |
Send clock e [ms] I—;| I

MNodes

Station / 10 System
SIMDTIOMN D / PROFIMETA0-System [100)

Stalion / Dievice Name | Synchionization Rale | AT Class [ IRT Dgticn |
SIMOTIOM D /SAGHEMCODER Unsynchronized RT
SIMDTION D / M0 Unsyncheonized RT

Modules
Cancel Help
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IRT- Domain Management Controller

Sptl:-—-|
Sy Doinaary
o g e et =l b | |
Sored chock. e
[T, Satwhin |
.&nuﬂ.aﬁ Faanatm
b TN O = 5 Confguraton
(] b of Hhas sryre s
=] Devs s
&) e
(] L v
(] Syratworsamen ok
S RT duis
=] T apiiony
[Son [ rvicn| I—
FE TR [ N
TR TIN O Py

S TION D /Py
S0 TION D /0

Deion el — & _Cwcs | e |
_ Oew |
_m | _ G | W |
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Sync Clock:
Domain management - Ethernet(1)
Symc Domain |
Sync Doman
Sync domai | syriedomain-dedaul | Mew |

Send clock time (ms} (AR ~ | Detals.

MNodes

Station / 10 Spstem
SIMOTION [ / PROFMET D -System (100]

Statian / Device Name | Spnchiorization ol [ AT Class [ IRT Option
SIMOTION O/ PH0 Sync masher IRT high perfremance
SIMOTION [/ SAGXENCODER Spnc slave IRT hgh performance

Medules

Dijsplay.,
Caecs |t
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4.5 IRT- Topology...

.+ HW Config - [SIMOTION D(Configuration) - SAG-Encoder]

Yew Cptors Window Heb

CereC mm u 2
‘atad DP master syt ofn
ool NETA0 System (1 e | LLLT
: Y Pofle  [Standnd =l
» * ) PesperdeFuchn Ercode ~
:% - ) SCANCON SAG
» < () Standard
PRoRDET ot » > 8
- @ SAG-ENCODER-MT1213
b ik Wm, + [J Encoder Mukthun 25 Bk
i - 8 SAG-ENCODERMT1216

+ [ Encoder Mubtun 28 Bt
- @ SAG-ENCODER-MT1413
+ [ Encoder Mubtum 27 Bt
= @ SAG-ENCODER-MT1416
+ [J Encoder Muthum 30 B
= 3 Srgletum
- @ SAG-ENCODER-5T0013
+ [ Encoder Singletum 1381
~ W SAG-ENCODER-ST0016 ¥

Q. 9._‘4 Con_ |

vLUAERLOVED ver Ty Ll

Srtetace SR
RS TTOMER EIE
RS TTE0 MR 7

Encoder Molttern 25 S8
Mode dccwrs Fory a1
Stardond Teiegam 63 | TRE (NN |

Shardiand Ercode Otpect Aschaectre bated on Encoder 03]
Profle V4.1 spechcaton with Submodule 1. MAP (Module
Whocess Pord) .

JES topokogy of the curenk subnet.

Sebrrod.del dert umber.
Submodude 2 Standard telegram B [Setpont

v

4.6 LLDP (Link Layer Discovery Protocol)

The Link Layer Discovery Protocol allows replacing
a device of the Profinet-network, The partner port
before and behind of the replaced device save
relevant information's so that no additional
configuration is necessary.

But the flag for activate “Support Device
replacement without replacement medium”
must be activated in Object Properties Interface
under tab General.

Properties - PNxIO (RO/S 2, 6)

Short dercrpton

Device name:

Genessl | Addesses | PROFINET | Sender | Recewer | | Devce | Synchecnizaton |

P20

</E—§;;m
I ——

e

bnledace

Type

Device number
Adder

Netwod.ed

0
19216802

yoi Propetes |

Cancel Help I
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Topology-setup:

='= Topology Editar
Table view Graphic view | DOifine/online compatison

Ministure View

—

1
|
Pzssive Comporents
o] SCALAMCE X100
(41~ SCALANCE'W
(=~ mesdiumn converter
=1 FC Baugruppen

PGPCCL) S MOTIOND

-

SAGXENCODER

AN

Miove picture mode deactivabed

Oriine < | oteotPuopetes. || Opiios. Finl.

| cors | _n_|

=3 Topology Editor

Interconnection Properties

Table view Graphic view | O

| [ Potinisicoanesiion—
ot |SIMOTION D % FH4DDAT0) 4 Port 2 (200 P2) e
e Pantnes post: SAGXENCODER % RuJ43 10100 MEBit/s (<1 F2]
Medium: Post: |DllPPEf Partner part: Copper |
e ] ]
Cable name:: | £ J

= [FGFC(L)
Cable Data
= = —— -

& Caliakod [00m =] (el delaytime: 0.604s) — }—

Pzssive Comporents
" Signal delay litme [us
Signal delay time [us} 5 N
LALANCEW
Cammert diurn converter
Baugruppen
Miove picture mode deactivabed
Oriine
3 Cancel Hep |

oK. Cancel Help
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IRT- Encoder Interface X1 Dialog:

{7 HW Config - [SIMOTION D(Configuration) — SAG-Encoder]

Sation Edt Insert PLC Yew Options Window Heb

DFE8§ & e al O B W

[ [0)SIMOTION D410 PROFIBUS Integrated DP master syate ol

 Ethemelf1} PROFINET 10-System 100) | E72 l L’iﬁ]
=l
~

Protie.  |Standad

+ ) PeppesdFuchs Encoder
- ] SCANCON SAG
= [ Standxd
= (= Multitum
v - @ SAG-ENCODER-MT1213
> + [} Encoder Mutitun 25 Bk
“ @ SAG-ENCODER-MT1216

ﬁ"l ) EET - Encoder Mubitun 28 Bi
| B

- a SAG-ENCODER-MT1413
Com I - Encoder Mubituen 27 Bi
- i SAG-ENCODER-MT1416
+ [ Ercoder Mulitun 30 Bi
- S urn
:::;;g;g QC?OY —.‘i“*S(AGfENCODERfSTDOlS
4[| Ercoder Smgletun 1382
- a SAG-ENCODER-ST0016 v
sndard Encoder Obgect Archecture based on Encodsr A BJ
Mie V4.1 specification with Submodude 1 MAP Modide — ——

cess Point) | Submodulel dertNumbes (5F FFF and
bavoduls 2. Standaed telegram Bx (Solport v

Module | Owder | 1
0 |ga SAGXENCODER _ |SAG-EX

PROFINET 10 Domain Manasgement. .,

(=¥ faea

PROFINET 10 Topolegy..,

CQbject Properties

Assign Asset 1D .,

Product Support Irformation Qui+F2
FAQs CQuleF?
Fod Manust Cui+Fe
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IRT- Encoder interface X1 Tab Application:

The minimum time for Ti is 125us.

Properties - Interface (X1)

General] Addmse-sl Spnchronzation  Appication | n] Cynle]

P Factor Update time [ps]
applicabion cyche [ps) |1 000,000 = |] j % |mmnnn

} Factor Send clock [s]
”lll;;’:_‘g;c""':]lrﬂ [1000.000 = [r «  [1000.000

Factar Timebase [ps|

Time Ti [u3] —
e Y 1 = [0
Time To [us] Eactor Timabaze [ps)
Ime 1o [ps] =1
(appl scipomtvaket  [2V9%0 - ] =« [12500

Cot | _ b

Properties - Interface (X1)

Geneial | Addissses | Synchronization | Applicabon 10 Cycle |

Update Time
Il ode:
Factar Send clock [mz]
Upelais ims [me} [tan = = [1 x|« froo0
“Walkchdog Time

Murmber of accepled update cycles with missing 10 data: |3 'vI
‘watchdog time [ms]: |3 L]

Cancel Help

Page 40



EISCANCDN

ABSOLUTE ROTARY ENCODER WITH PROFINET INTERFACE
USER MANUAL

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 | Addesses Paamstess

= =5 Paramabers

=42 Manuf schurer paramebers |
5] Velocity filber

== Encodes parameters
[®] Code sequence
[m] Class 4 Functionality
[M] G1_¥I5T1 Presst control
5] Scaling Fursction control
[5] Atanm cheannel control
i] nenpakibiity Mods
[E] Measuring units | Revolution
[m] Tokal measuring rangs
[=] Maximum tolerated falures of M...
[M] Viloxcity masurineg wnit

dRERERY

-l=
8

i

Cot |t

Controller Life Sign Monitoring:
« |IRT- Sign-Of-Life Monitoring aclive:
Compatibility mode disable

+ IRT- Sign-Of-Life Monitoring not aclive:
Compatibility mode enable
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4.7 SIMOTION SCOUT
|O- Create 1O table

S SUAOTION SCOUT - SAG-Encoder
Broject Edt [neert Target system View Qpbicns indow Help

Dl & | @ | | || Sal®f] s |sa]al®s

o
) Create e devios -
%) Insaet sirghe deive unt

= [l t410

@] EXECUTION SYSTEM

+ ] CAMS

Danm: -
Hame |10 add|f{Data type] Fiel] p|_Strategy [Subs]Dispiay] Commment =
1 shad_enc  POWID | WORD 1] |CPUstop | 0000 HEX  Standard Tebegramm fx Selpoind STWE_ENC
] gl _stw POV 2 | WORD: 1) |[CPUsiop | 0000 |HEX  Siandard Telegramm Bx Setpoind G1_STW
3 mewl enc  PWOD | WORD 1 ECHJ siop | 0000 |HEX  Slandard Telegramm 8x Actual vakie ZSW2_ENC
i ol _1sw P 2 WORD 1| |CPU sop 0000 | HEX SAsnaiard Telsgramm Bx Actusl valus G _TON
5 gldstl  PD4 | DwoR | 1| [CPUstop | O[DEL  Siandard Telegramm B Actual vakie G1_MIST1 Positions vahue
& ol xist2  PDA | [DWOR | 1| CPUslop | O[DEI  SRandard Telegramm fx Actual value G1_XIST2 Positions value: B
7 rist_b P12 | [DNT 1] [CPUstop |  0|DET  Stencard Telepramm fx Actunl value NIST_& or NGT BVelocly
< ; | ¥
= Swmbol browser
Press F1 bo opsn Help display. TCR{IP - D-Link DFE-S26TX PCLA... m
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SIMOTION SCOUT IRT-Top Setup:
Sign-Of-Life Monitoring for Motion synchronous
Application

Imsart 5T program

Hame: 15T_SigrfLie
Genersl | Compie | Akdasonal matirgs: |
patror |
Vernon I
 Essling Programs

D Dot STiowcelie C0t Juert Laget system Yew Optors Wndow beb -2 x
DiS@e & | |= |- |% P (™ ) o 1 1 (Y S5
v 1 CINTERFACK Al
- B sas-trcoder 3
0.3 Crwate rew dovce 3 Civan_ctsoal
0 uart wige Srve et 4 Baster_sign _of_life:UINT:e0:
- oo s 23 _enc_paved:VORD;e0;
@ orcuron st 6 stwd_venp:VORD:
&= 1o 7 ‘oo
B aoex tonce vensanes .
* o A ? TPOCOAN Task SignOfiife:
* ) DOLRNAL ENCOOLRS 10
it i O _INTETACE
* o TOMAOGY 12
= () PROGRANS 13 O IMLOENTATION
9 baert 5T program "
23 dsert WL ure 1S CIPPOCRAR Task SimOfiife
® ) wart 0CC harts 1
) Tt LADIFIO unt 1 #owd_enc_saved 3o (3%wd_smc AMD 16400TT);
+ D 57 fomies 1 INCTOMBT BAICAE F5gn Of 1iCe nod 14
D ST Serofute it BASTRL 21gn Of lifel= naster sigm of Life ¢ 84
tash_sorefifel) 0
« [ SAGXENCODER 2 IF [master_sign_of_lifes0) THEN:
* B SDWRCS Integrated 2 wArter_sign_of_life must have vales Detwees | &nd 13
& S LIRARNS » Baster_sign_of_lifeisifslnog;
™ Lo 28 0o _ir;
Fa)
% » av 83l 10 slave
N (9te2_teap AND 1€40177) OR UINT_TO_SURD (maates _sige_of iife):
2 3 ¢ usbettoagen
9 el _enc 1o stwd_teap OR stal_enc_saveds//iu_stwd _suc 1ot die I/0 varisbie
%
3 DO_mocsan
- |
» A0 _IXPLERENTATION -
3 > [
Promct | Command Rvay | D) ST Sgrofie
.
] _DAI0ST Sionotte; = |
}_I i Srbel tromoe |
[Preu P L Lo cpen Hek) Saphay TOHP > Dk IFEADSTXPCT A
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ST-SignQiLife Code edit

INTERFACE

VAR_GLOBAL
master sign of life:UINT:=0;
stwZ_enc_saved:WORD:=0;
stwZ temp:WORD:=0;

END_VAR

PROGRAM Task SignOfLife;

EHD INTERFACE

IMPFLEMENTATION
PROGRAM Task SignOfLife

stwZ_enc_saved := (stw2_enc AND 16#0FFF);
flincrement master sign of life mod 16
master_sign_of life:= master_sign_of life + 1e#l000;

IF (master_sign _of life=0) THEHN;
ffmaster_sign_of life must have wvalue between 1 and 15
master_sign _of life:=1e#l1000;

END _IF;

//send new msl to slave

stwi_temp:= (stwl_temp AND 16#0FFF) OR UINT_TO WORD
(master sign_of life):

/7 Sollwerte uebertragen

stwl_enc != stwi_ temp QR stwl_enc_saved;
ffio_stwi _enc ist die I/0 variable

END_PROGRAM

END_IMPLEMENTATION

Simotion System clock setup:

System Cycle Clocks - D410 ,z,
~ Cycle clock ratios
l:wleclud(narneuml FACTOR thferem eyche eloel(| Cyele time:
Bus cycle clock | :I | 1 ms
Servo " ;I ®Bus cycle clock = 1 me
lpa 11 | xserva= [ 1 me
lpo_2 |2 RETE | 2ms
| ﬂTCunlruI
Network seftngs Ethemet{1]
[Equidistant bus cycle activated Equidstant cycle: I 1,000 ms
oK Cancel | Help
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Append SignOfLife-Program on IPOSynchronous task:

B SIMOTION SCOUT SAG [nceder - [D410 - EXICUTION SYSTEM)
Di(Qef &) |10 - | | ¥ e Y aEe u B
. oot ek -~ = — -~
3 SAG ENCODER | B DatisTas P —— —
e eon ek ST =
Tt ange ¢ "" e + MoterTysa Forcock ovet [P0 qnovornca t es <] o Voo mkin omodto
-mnr « Badgosdiek
@ eacunon s Sorvehrationos Tads
& o TS tronnaT s '
.... TR N AT Srdvorastas Progas st | an corbouann |
o A FPOwpreteoroa T
v o DTN DO IT_SOfe task_seywl¥y e o i om el
s ) caes TCPWM Tagks ST PamPectactgond (1] ST _SorCie lask_sgrofee
& 23 1 5 el § QTSR o
- J‘:-‘:‘A‘:""“ = '_“ —‘ e | ST Pwadiag i 2 1|
= A Pourcvenented 3 ST SgeOfLie lash_sgrofbe (1] A
Trwert 51 programs Polepns Tasks | —
8 IChpnr Tasks 2 —
Polasa |
W hass 2 | A\
+ . Syenirewrpt T asks 2
" " \g\rhh Ty
tach_sgnofite) Tt e ABackg os e vt -
+ BzanxEncoDer ¥ | tectrukogr el ot s
« 2 | . vis >
Pvopct | Command buary |
DA10.5T_SignOfLite: -
Duvaghay for vt
o1 e e e comveras TSN - |

coder - [D410 - EXECUTION SYSTEM]

d
S = o[l A e
Execution levels ~ A~
] % SAG-ENCODER StartupTask SynchronousT ask §
™ Create new device - Dperation levels
- . ] ) Uset
™ Insert single drive unit +- MationTasks For clock level: |IF'Dsynchr0n0usTask ﬂ v syssTa
===l D410 + BackgroundTas
EXECUTION SYSTEM —| ServoSynchrar
8= 110 ServoSync z ; -
F GLOBAL DEVICE VARIAE - SynchronausT: Program sssigrmert | Task corfiguration |
+- ] AXES —|- IPOsyrchn B &
+- (] EXTERNAL ENCODERS ST _sig e
+ ] CAMS TCPYWI_Tasks 5T 5T_SignOfLife
4] TECHHOLOGY - SynchronousT: g O svpC
21 Q0 PROGRAMS IPOsynchn 5Tl @ RUN STOPU
+-4] SAGXENCODER TCInput_Tasks O sToRu #
+ SINAMICS Integrate TCInput_Tasks— o STDF'
+-[_] LIBRARIES TiCTasks_1 STOP B
+1-(_7] MOMITOR TCTasks 2
- MHES
= SystemInterry)
TimeFaultT
i Close Hel
ety : v
< [ 2 | 3= 3
Project | Command library ST_SignOfLife D410
pato: -
Hame |10 add|RData type]Fiel|Pr| Strategy |Subs|Status{Display| Control valy Con
1 stwd enc Pay 0 WORD 1 CPL stop 0000 | 9400 HEX [ 0400 Standard Telegramm Sx Setpaint STy
2 gl _shw Povy 2 1 WORD 1 CPL stop 0o00 | 2000 HEX [w 2000 Standard Telegramm 8x Setpoint G1
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New ST_Program:

H#VE SIMOTION SCOUT-SAG-Encoder-[ST-[D410.ST_ParamReq]]

[ Project Edit Insert Target system  Wiew Options ‘Window Help - 0 x
1 = = el S . | ||[%s K% -I-[sil
' 58 ~
@" GLOBAL DEVICE VARIABLES = 59 MTZ read multi old:=MTZ read @
+ ] AXES 60 MTZ read multi :=0;
+-_] EXTERMAL ENCODERS 61  LEND PROGRAM
+-_] CAMS 52 -
+1- ] TECHNOLOGY 63 // Motion Task 1
-] PROGRAMS 64 P e
™ Insert ST program 65 [|PROGRAN mt 1
% Insert MCC nit 66 MT1 =zaehler:=MT1l =zachler+l;
*._1 Insert DCC charts 57 MTl retwal :=
® ) Insert LAD{FED unit 1] _readdriveparameter |
= =2 5T_ParamReq 69 ioid: =INPUT,
background() 70 logaddresa: =logadd,
mt_1¢) 71 parameternmumber: =param humher
mk_2() Ta mmberofelemnents: =0, w
—|-=f= [ ST_signofLife < 3
task_sionnfife™ b
Praject | Cornmand library ST_ParamHeq]
D410.5T_ParamReq: | Immediate control | -
Hame Data type | Status value | Display format | Control value |A
1 i1 zaehler LDIMT 0 |DEC I
2 mt1 _read_value Bl FALSE BOOL I
3 mtl _stop_read_walue Bl FALSE BOoOL I
4 i1 _retval 'structretreaddrivep
5 mt2_zaehler LDIMT 0 |DEC I
5] mt2_read_mutti Bl FALSE BOoL I
7 mt2_stop_read_muti BOOL FALSE |BOOL r
g mit2_retwal 'structretreaddrivem
9 logadd DIMT 0 |DEC I w
. Alams Z=  Symbol bravser E Compiledcheck output J ﬁ Target spstern output J 5‘:& Diagnostics overview
Press F1 to open Help display. TCPJIP - D-Link DFE-S28Tx PC
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N PROGRAM mt_1 Read Single parameter
/i PROGRAM mit_2 Read Mulli parameter

INTERFACE
PROGRAM background;
PROGRAM mt_1;
PROGRAM mt_2;

END_INTERFACE
IMPLEMENTATION

VAR_GLOBAL
IfParameter 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 multiBOOL:=0;
MT2_stop_read_multi:BOOL:=0;
MT2_retval:StructRetReadDriveMultiParameter;

I{Parameterauftrage 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);
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END_IF;

MT2 _read multi_old:=MT2_read multi;
MT2 read multi :=0;
END_PROGRAM

/I Motion Task 1
{f ==
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())
)i
IF MT1_stop _read_value=0 THEN
_restarttask(MotionTask_1);
ELSE
MT1_read_value:=0;
END_IF;
END_PROGRAM

/I Motion Task 2 s====<ececccccacccenmcscaccanmmnscanaccanamasnonmanzaazanazs
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())

);

IIMT2 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:

BESWOTION SCOUT - SAG Encoder - [D410 - EXECUTION SYSTEM] [
| Bomct O3 Peet Jaget system e Optons  fndow b . %

[o]ul%) &) || || = [SalN el 88  ul
35 [Coscuton bovess - ry
) 5AGENCODER ~l Fartip e Bach goundT sk {
@) Create raw doviie Cpev o ek
= Motualady
= MotonTash
< MomenTan 2
T Puwiag et 2
= BecgondT ek Progan stsgrmant | Task configashon |
51 _Poarfeg bathgourd
. ) EXTERNAL ENCOCERS servotmetronoa T ahs PROVE S o wptcaes D
- ) e ServoynchronoasTas ST_Paovfeq bechgourd 1‘_|
3 R 5% ST_Pamefieg e_! ]
- TECHNOLOG Synciwonous T sk ST Pusriloqat 2 m
) Mo “ POuprronce st s ST SgrOnde tak_sgrofe 1) [
21 Sl tavh sk »
TOPWM Teis '—‘J

+

Syrchwercus ek 2
1Chout_Tanks | P ; v
0ot Tanks 2 J

Tk grond
we_10) '
t_2) « Sywemlrternt ks
+ 40 57 _Sootule Tmerintem gt Tass
. SAGXENCDER User Irternt Tasbs
- INAMECS Irtecy e Padove T ok |
o ) umRARIES 1 D . . ‘ =
< » < » < >
e — e ——t——
Prseet | .
toae! | Command Rnary © ST Pusrileq @
DAIDST_ParamAey: .
g I Oata type Corts ol vabom ]*
' 11 _feerier Juont
F] T pans_vele 0oL
3 wEE_ 3000 rend_ vk B0
n slatl ol 5 —.
i
.u.- RSt owse ](M’c’kl odps n'_" sytom s | B3 Dingrontics overven
Press F 1 10 apen Help dugiay IOMDP > DUk DFE-SORTX AT A Onlime mode .M

Motiontask_2:

SIMOTION sCouT D410 - EXECUTION SYSTEM]
@ Project Edit  Imsert Target system Yiew Options Window Help =| &%
||| S || M =] [a kil | LS

Execution levels

|*
|

= 8) SAG-ENCODER ~ StartupTask MotionT asks
) Create new device = Operation levels
™ Insert single drive unit =] MaktionTasks MotionTask: |MotionT ask_2 | & Use task in enscution
= <-E 0410 MationTask_t system

@] EXECUTION SYSTEM < MotionTask_2

&= 1/0 ST_ParamReq.mt_2

Bl GLoBAL DEVICE WARL =) BackgroundTask Program assignment ] Task configuration |
+-_1 MNES ST_ParamReq. background . .
5 _| EYTERNAL ENCODERS £1- ServosynchronousTasks Programs (number of applications): Programs uzed:
© L] CAMS SarvosynchronousTask 5T_PaiamReq backgiound (1) ST_ParamRegml_2
#-] TECHNOLOGY =1 SynchronousTask S_Ealamgeq mUz [21
= PROGRAMS = IPOsynchronousTask. L oanea .M

il ST_Sign0fLife.task_signaflife [1)

B Insert DCC charts

e

SynchronousTask_2

™) Insert 5T program ST_SignOfLife,task_sig el ﬂ
) Insert MCC urit TCPWM_Tasks

™ Insert LADJFED ur TCInput_Tasks_1 I ﬂ
—-i= ST_ParamReq TCInput_Tasks_2
background]) TCTasks_1
me_1i) TCTasks_2
mt_2(y = SystemInterruptTasks
+ =B ST_signOflife TimerInterruptTasks
* ;ESAGXENODER UserlntarruptTasks = 1
+ SINAMICS Inkegrs ShutdownTask
=[] LIBRARIES M e = - : : i
¢ | = < | 3 < | B

Froject | Command library - B 5T_ParamRieq @ D410
DA410.5T_ParamReq: -

Mame: | Datatype | Statusvalue | Display format | Control value
1 1mt1 _z&ehlsr JUDINT 0|DEC r -
2 mt1_read_value BOOL FALSE BOOL '
3 Mt _stop_read_value BOOL FALSE |[BOCL r
4 [l mit]_retval structretreaddriven ]
. Alarms Symbol brovser g Compile/check output J g Target system autput J 9(:5 Diaghostics overview
Press F1 ta open Help display. TCPJIP - = D-Link DFE-528T% PCL A, Online mode UM
e
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5 IRT communication

5.1 IRT settings

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

Details - Sync Domain x

Msirrurn bandncth kot cyeic data 500 000 "
Eanvdencth ned reserd bor Cyche daty 157 080 [T]
W oo barceatth i TEPAP: B42 560 "

Cpcic [ats in Fmrnd Bardwicth
Uipser it for BT [750.000 o= [0 =%
[ [[Err— T us
D Urrutid Buarusmackh: [T us
[TCPAP rok possible]
Cpehe: Daks v Frsd Bardnidt
O Colodsied shocation e T [7540 e
I Escosdng bandvicth permied
_ = | L T

5.2 User data reliability

5.2.1 General

For both transmission directions (Controller <->
D0, user data reliability is achieved wusing 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
Qutput Data set to “0" (thus, failure of the Sign-0f-
Life may be recognized only if LS = 0 is not
permissibla).

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

Through the DO's Sign-0Of-Life, 8 maximum ratio of
TMAPCITDP of 1411 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
Auis,

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 lime TO in the following DP-cyde,
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Synchronization (C-LS)
The Controller application starts the Controller-LS
with an arbitrary value between 1 and 15, at the

Maonitoring (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

=  Sign-Of-Life failure
»  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.

= TMAPC; n may be salected via profile parameter
825; 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 paricular application, a new
start may be required.

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

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

Tharc I | I l I I | I | I

Controller LS (reference): 1 2 3 4 5 ] T 8 9 10
Controller LS (actual): 1 2 2 2 2 2 2 2 2 2
Failurer countar: 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
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Example: Temporary LS failure (see Figure 2 and

Sign-Of-Life failure counter is explained in chapter

Figure 3), TMLS = 5 = TMAPC: The strategy of the  5.2.4;

Tiwee I T N O T O A A O
Controller LS (reference): 1 2 3 4 5 5] ¥ 8 9 10
Controller LS (actual): 1 | 2 22 [s5 86| 7|8/ 910
Failurer counter: | o | o | 10| 20 19 [ 18| 17| 16 [ 15 | 14
Response: | > Failure

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

Turpe RN

Controller LS (reference): 1 2 | 3l als ] e 78] 9] 10
Controller LS (actual): 1 2 | 4|5 | 5 | 6| 7| 8| 9|10
Failurer counter: | ol o | 10| 20| 19 ] 18] 17 ] 16] 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 * TDP; n may be parameterized or

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 sufficent to
acknowledge the fault.
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Example reasons for the Sign-Of-Life to fail may be:

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

# Failure of the DO application level (while not respond although telegram was
DP transmissicn is still functioning) repeatad)

=  PLL failure

Example: Permanent LS failure (see Figure 4), Life failure is explained in chapter 5.1.4:

TSLS =5 = TDP: the strategy of the Sign-Of-

Time cycle N T 1 T O T A A
DO LS (reference): 1 | 2 | 3] 4|56 | 78] 9a] 10
DO LS (actual): 1 2 2 2 2 2 2 2 2 2
Failurer counter: | o | o | 10] 20| 30| 40 | 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 = TDP: the strategy of the
Sign-Cr-Life failure is explained in chapter 5.1.4:

Time cycle T T T T O I O A T
DO LS (reference): 1 2 | 3| 4|5 6|7 1 8| 9/]10
DO LS (actual): 1 2 | 2 | 2|5 [e6 |7 8] 9|10
Failurer counter: |l o | o |10 ] 20 191817 ] 6] 15] 14
Response: | -> Failure |

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

Time cycle T T T T T T
DO LS (reference): 1 2 | 3| 4| 5 [ 6| 71 8] 9]0
DO LS (actual): 1 > | 4 | s | 5 |6 | 7 8| 9] 10
Failurer counter: | o | o [ 10 | 20| 19 | 18| 17 | 16 | 15 | 14
Response; |-:=-Failura |

Figure 6 — Example: Temporary failure of the DO LS (positive deviation; double step)
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5.24 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 dewviation) 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
confroller 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
simultanecusly the value from which counting is
started. This method ensures that more than 90 %
of the lelegrams ftransferred in  continuous
operation originate from an undisturbed controller

Value of the sigh-of-lite fadure counter in the slave
&

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 wvalid
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.

Fallure and shuldown

40 |
Fadure  Failure OK l
Failwra O 0K o
0 Failure OK  OK  OK OK  OK l l
= 0K —
OK QK 0K QK QK |
20 | v
10 vy o v
1 ] L
L
L
- . ¥
._l_l v '

¥
T T T T 1

[ B

Transferred sign-of-ife

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
moanitoring 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

Sign-Of-Life  character

parameterized.

failures may be

described by error code 0x0F04 (Synchronization
fault) by setting the encoder’s Sign-Of-Life to zero
(5-LS=0)

the encoder additionally indicates the error
G1 XIST2 | Meaning | Explanation
Ox0F 04 Synchronization fault | The number of permissible failures for the bus cycle signal was

exceaded.

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.

£.3.2 General characteristics

= 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 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.

+« Mo 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,
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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 is
altached, is related. Access of all global
parameters is also possible. The DO-1D 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 cormespondingly 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 | Byte2
Double word: | Byte1 | Byte2
| Byte3 | Byted

Figure 8 — Byte order for Words and Double words

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

Drive Unit are accessible, to which the CO,
where the parameter access point is
attached, is related. The DQ-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 10
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).
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Base mode parameter request:
Block definition Byle n Byte n+1 n
Request Header Request Reference Request ID
Axis-No./DO-1D Mo. of Parameters = n
1% Parameater Address Attribute Mo. of Elements

Paramalar Number (PNU)

Subindex

n® Parameter Address | V4 + 6 (ne1)

1% Parameler Value(s) Format ] MNo. of Values 4+6=n

{only for requist Values

“Change parameler) . :

n™ Parameter Values ! !
d+8=n+_+(Formai_n
= Qty_n)

Base mode parameter response:

Block definition Byten Byte n=1 n
Response Header Request Rel. mirmoned Response 1D

Axig-Mo /D0O-1D mirrored

No. of Parameters = n

1# Parameter Value(s)
(only after request
"Request™)

Format

No. of Values

Values or Error Values

n® Parameter Values
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Request Header

L]

Request Reference Unigue identification of
the requestiresponse 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 |Ds 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  P871. The differentiation
Value/DescriptionText is added 1o the
address as an attribute. The differentiation
Word/Double Word is added to the parameter
values as a formal. For the differentiation
SinglefArray Parameter, refer to “No. of
Elements” in the parameter address.
Response ID

Mirroring of the request 1D 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
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—~ Change parameter negative (it was not
possible to execute the reguest, entirely or
partially)

If the response is negative, ermor 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/D0s to be able to be accessed each
with a dedicated parameter number space in
the drive via the same PAP.

Mo. of Parameters

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

Address andfor 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.

Motice, that for a multi-parameter request the
PROFIdrive Drive Unit shall arange the
parameter wvalue areas in the response
message in the same order as in the
corresponding  multi-parameter  request
message.
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Parameter Address

«  Attribute
Type of object which is being accessed.
Value range:
- Value
— Description
= Text

s  Number of Elements
MNumber 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 PO74.

Parameter Value

« Format
Format and number specify the location in the
telegram to which subsequent values are
assigned.
Walue range;
- Fero (without values as positive partial

response o 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
Mumber 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.
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Special Case Mumber of Elements = O

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 aray 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:

— Farmat = (Data Type or Byte, Word,
Double Waord)

— MNumber of values

- the values

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

— Format = error

— Mo. of values = 1

- Value = emror value = emor number

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

— Format = error

Mo. of values = 2

Value 1 = Error Value 1: error number

Value 2 = Error Value 2: subindex of the

first array element where the error ocours

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

In the case of a positive partial response
without walues, the parameter wvalue
contains the following:

- Format = zero

= MNumber of values =0

— (no values)
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Mot all combinations consisting of attribute, indexed in the profile may be realized with indices
number of elements, and subindex are permitted in the Drive Unit, if the response to a Parameter
(refer to next table). A parameter which is not  Access is profile-specific,

Attribute Mo. of Subindex Related Data
Elements
Value 0 0 The value
(single parameter)
1 o The value
(Indexed parameter) |1 O-n One value, under subindax
2-na 0-n Several values, slarting with subindex
Description 0 0 The antire description
{irrelevant)
1 1-n One description element
Text (fram text array) 1 D-n One text (18bytes), under subindex
2-n 0-n Several texts, starting with subindex

A | the number of elements available in the device does nol match with the number of elements which are
requested or shall be changed, an error shall be output
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The coding of the fields in parameter request /
parameter response of Base Mode Parameter

Access:
Field Data Type Values Comment
Request Reference | Unsigneds 0x00 reserved
0x01 - OxFF
Request ID Unsigneds 0x00 reserved
0x01 Request parameter
0x02 Change parameter
0x03 - Ox3F reserved
0x40 - Ox7F manufacturer-specific
0x80 - OxFF reserved
Response 1D Unsigneds 0x00 reserved
0x01 Request parameter(+)
0x02 Change parameter(+)
0x03 - Ox3F reserved
0x40 - Ox7F manufacturer-specific
0x80 reserved
0x81 Request parameter(-)
0x82 Change parameter(-)
0x83 - OxBF reserved
0xCO - OxFF manufacturer-specific
Axis/DO-1D Unsigned8 | 0x00 Device-Representative | Zero is not a DO but the access to
0x01 - OXFE DO-1D-Number 1 - 254 the Drive Unit representative.
OxFF reserved
No. of Parameters | Unsigned8 0x00 reserved There may be an additional
0x01 . 0x27 Quantity 1 - 39 limitation through the
0x28 - OxFF reserved communication system (telegram
length) or optional scalability
Attribute Unsigneds 0x00 reserved The four least significant bits are
0x10 Value reserved for (future) expansion of
0x20 Description “No. of elements” to 12 bits.
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Fleld Data Type Values Comment

0x30 Text
0Ox40 - Ox70 reserved
0x80 - OxFO manufacturer-specific

No. of Elements Unsigneds 0x00 Special Function Limitation through compatibility
0x01 - OxEA 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
OxFFFF

Subindex Unsigned16 | 0x0000 - Number O to 65 534
OxFFFE

Format Unsignedd 0x00 reserved Every slave shall at least support

the data types Byte, Word and
0x01 - 0x38 Data types Double Word (mandatory)
2 Write requests by the master

00 - 0csr " preferably use the “correct” data
0x40 Zero types (refer to Clause 5) As
Ox41 Byte substitute, Byte, Word or Double
0x42 Word Word are also possibie. The
0x43 Double word master shall be able to interpret
Ox44 Error all values/gata types
Ox45 - 0x70 reserved

0x71 - 0x7C Data types
0x7D - OxFF reserved

No. of Values Unsigneds 0x00 - OxEA Quantity 0 to 234 Limitation because of 240 Bytes
OxEB - OxFF resarved Datablock size
(compatibility reasons)
Error Number Unsigned16 | 0x0000 - 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 No. Meaning Used at Additional Info
0x00 Impermissible parameter number Access to unavailable parameter 0
0x01 Parameter value cannot be changed | Change access to a parameter value that | Subindex
cannot be changed
0x02 Low or high limit exceeded Change access with value outside the Subindex
value limits
0x03 Faulty subindex Access to unavailable subindex of array Subindex
parameter. Shall not be used for non
array parameters
0x04 No 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 Setting not permitted (may only be 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 Compatibility reasons -
0x09 No description data available Access 1o unavailable description 0

(parameter value Is available)
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Error No. Meaning Used at Additional Info
0x0A reserved Compatihility reasons -
0x0B No operation priarity Change access without rights to change 0
parameters
0x0C reserved Compatihility reasons .
0x0D reserved Compatibility reasons -
0x0DE reserved Compatibility reasons -
0x0F No 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
because of operating state reasons that are not specified in detail

0x12 reserved Compatihility reasons -

0x13 reserved Compatibility reasons -

Ox14 Value impermissihle Change access with a value that is within | Subindex

the value limits, but is not permissible for
other long-ierm reasons (paramefer with
defined single values)

0x15 Response too long The length of the current response 0
exceeds the maximum transmittable
length

0x16 Parameter address impermissible lllegal value or value which is not 0

supported for the attribute, number of
glements, parameter number or subindex
or a combination

0x17 lliegal format Write request: lllegal format or format of 0
the parameter data which is not supported

0x18 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
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 suporied lllegal Request ID (Response ID = 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 PROFIldrive Drive Unit does not support
additional data types, it shall behave in the
following manner:
* |t 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.

Controller / Supervisor

Communication System

Double Word (mandatory). If the PROFIdrive Drive

Unit also supports additional data types, it shall

behave in the following manner:

s 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.

DU / DO Parameter Manager

(Client) Server
Tme
Line
Parameter Write parameter request < Parameter
Request ¥ to PAP ] Request
'l
)
Emor because ‘\, Read parameter response
FOIPONSe NOL Yot @ 2 from PAP Parameter Processing
ava"able ‘l n me
l\ Parameter Manager
reEsr;g:\Ls):cnac:syeet ‘_\_: Read parameter response
' % Parameter
'\ =, Response
_ Parameter M |, Read parameter response
v ~ Response o 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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Force table to set i.e. the Preset value
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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.

ct  Edit View Insert Online Window  Help T .
otally Integrated Automation
3 (% I seveproject 5 ¥ == : o M E R S coonline ¥ cooffiine fla [A [ % PORTAL

|; Topology view @ Network view Il]'f Device view IEIH
m T
i [soewooen 7] B [6)H Qe "4 | [ Devico overview | H
~ =
[2] 2 .. module Reck | Slot Q address Type} Al
E v BAn-ENCODER 0 0 SAG ENCODERMT-. O...| @
b PNHO 0 SAG-ENCODER =
~ Multiturn-Geber 25 Bit_1 0 1 Encoder Multiturn ... g
SCANCON Telegram! 860 0 12 0.7 0.3 SCANCON Telegram! - =
— 2 o
- g
I E
- oo g =
- 2
[ -3
. w
=4
=
o
@
=
&
LI
-E
3
g
H
<} [>] [100% -] —v— & [¢] Y ] >
[@Properties I:i.llnfo yHﬂ Diagnostics |
J General H 10 tags " System constants " Texts ‘ _—
~ General [l
. Module parameters J u
Cataleg information (=]
Module parameters Rotation Velocity actual value
Hardware identifier
Velocityfilter: | Normal
Velocity reference N2/N4
(Rimin): |3000
I
rl Standard parameter (Encoder Profile)
,
Il Code sequence: | CW/
Encoder Class 4 functionality: | enable
G1_XISTI Preset control: | disable
Scaling function control: | disable
#Alarm channel control: | disable
Comparibility Mode V3.1: | disable
4 Portal view IEE& 'Ja-c.-L-oc_.\-_n’.u'_aIFéé Forcetabelle

Page 67




EOSICANCD

ABSOLUTE ROTARY ENCODER WITH PROFINET INTERFACE
USER MANUAL

7. Configuring with PC Worx

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

Creating a New PNIO Project:
New Project

CP 3o | CPX | FCaoox ] ILC e} ILC 2¢ | ILC 3t | RFC o €3

il

Template -~
ﬁﬁmwgad
@YILC 330ETH Rev. > 01/4 6F/7200
"YILC 330 ETH Rev. > 0174 6F /7350
% JILC 330 PN Rev. » 01/46F/300
z_]chmmnw > 01/4 6F/350
ILC 350 ETH Rev. > 01/46F/200
"YILC 3S0 ETH Rev. > 014 6F/350 2| e
)ILC 350 ETH/M Rev. > 01/4 F/200 j =jm
@ )ILC IS0ETHM Rev. > 01/4 6F /7350

@ ILC 350 PN Rev. > 0174 6F/350
@YILC I70ETH 2TX4B Rev. > 01/46F/. 3

BNGCAMETII AT IR, | i rT

Installing the GSDML file

Device Catalog

Impost GSD Files
% () Festo S
# (2 Phoerix Corract Suchenirc | ) GSDML v Q=@
+ 0 [ —

n ; GSDML-V2.2-SCANCON-SAG-20090812.xml
J

Recent

€

Desklop

)

Eigene Dateien

Arbestsplaty

Dateiname: A:VGSDML-V2.2-SCANC0N-SAG-ZOOQOSlZ.me ;[
3 Datetyp (5D Fles (GSDML" " 057) v|  [Asteschen |

u,—‘ N " : [[] Schyebgeschiitat cinen

Page 68



EOSCANCDN

ABSOLUTE ROTARY ENCODER WITH PROFINET INTERFACE
USER MANUAL

Insert the PROFINET 10 SAG-Encoder below the PROFINET IO controller node.

* If the device catalog is hidden, show it by selecting the "View/Device Catalog" menu.

* Open the "SCANCON" 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))

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

* ) Festo
* (3 Proens Contact
= 4 SCANCON

= 3 Encoden

« .4 SCANCON SAG

@ SAG ENCODERMTII2(1| Aev. >« 30/50/ SAG 20090012
@ SAG ENCODERMIIZ1I Aey. 0= 30/ 50/ saG 20050212
@ sAGENCODERMTIZIG (1] Rev. »= 30 /50 /sAG _20090612
@ SAG ENCODERMTIZIEHey. 0= 30/ 50/ saG 20080812
@SAG ENCODERMTIANI(1| Aev. >« 30/50/sac 20090012
@SAG ENCODERMT 1413 Aey. 2= 30/ 50/sAG 20090812
@ SAGENCODERMTIAIE (1| Rev, >» 30/ 50 /SAG_20090812
@ SAG ENCODERMT MG Aey. 5= 20/ 50 /sac 20090812
@SAG ENCODERSTOONIN | Aev 2« 30/50/saG, 20090612
@SAGENCODERSTO013 Rev »»30/50/ SAG 20000612
@SAG ENCODERSTOIE (1) Hev = 30/ 50/SAG 20090812
@sAc ENCODERSTO0IE Rev >» 30/50/ saG 20000612
* ) Univenss

Ml ol

Choose your Encoder type from Device Catalog list and insert it to Profinet Network:
Step 1:

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 LC3S0_sAsEncoder

- . 3‘{: :50 FN192.168.0.2 @ ESAG-ENCODER-MT1213 Rev.>=3.0/5.0/SAG_20090812
= Lesource <
R STD_RES ILCIS0PN @ standardTelegram 81(4) Rev.>=xx /xx /SAG_20090812

i PROFINET @ standard Telegram 82(4) Rev.>=xx /xx /SAG_20090812
Ay 2 NTERBUS 0. 0 @ standard Telegram 83(4) Rev>=xx /xx /SAG 20090812
H Unconmected @ standard Telegram 84(4) Rev.>=xx /xx /SAG_20090812

£

IP-Address will set automatically, but can be

|3 Bus Swucture

o =t changed manual by user.
= dy 100 SpGERcoder | R .
: = [l 1LC 3BOPN 192.168.0.2 Hardcopy version with PDev:
3 R Resowce
R STD_RES LCISPN "{ = fp R saGEncoder
= = I AC ORI 10 0.2
= MR PROFINET * ~gasials,
S . SAG-ENCODER-MT1213 sag-encoder2 192.168.0.3 R 50 _Rrs ncwoeN
= @ 0@ SAGENCODER-MT1213 s = I PROFRET

| PSAGENCODERMT1213 % @ SAL EHOOE R AT H S magercodert 1620 168 6.3

<D 32768 Inberface
7)) 32765 RS 10/100 MBIRJs
() 32770 RMS 10/100 MBR/s
A ¢ WIERBUS 0, 0
ﬂ Uncornected

1Bz Sruchre

= @ 0¥ SAGENCODER-MT1213
1 9 SAG-ENCODER-MT1213
€0 Ko voerace
0 X7es RIa% 10100 Moty
D X770 RMS 10/200 MORSs
= @ | Nardard Telogyan £3 (4)
0 @5tandard Telogram 23 (4)
1M (1)
2 Stardard Telogram &3 (5)
A rvzaso o
B Unvcornacted

|ia
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Setting Encoder Parameters in Device Details dialog:

1 MAP (10) \Device parameters)
| = 23 Patameter Meru Parameted | Status Vahe Unt ~
‘1 Encoder Vendor parameters Cods & - ow Rl i
3 Encoder user parameless Clossd m 7 b
1 Encoder specific parameters 53 4 functionally enable ¥
G1_XIST1 Preset control 7 ensble v
Scalng function control 7 enable v
Alam channel contial /. ensble v
Measuting urits / Revohution N9
Total measuring range { 3£5|432
Maxmum tolerated fadwes of Master Sign-OfLile 1
Velocily maasuing unk Steps/s v
v
1% >
( | >
Qm&w ﬁDov-copaamotm | & Datashest|
CIm (10) \Device parameters)
E ‘3 Patameter Meru 1 Paramater 1 Status Vale \ Urit .h
23 Encoder Vendor pumhus Viedocity fiker Fire 3
_J Encoder uses p s =
] Encoder specific paamo!els RoundAus Auo v
1 MAP (10) \Device parameters)
= 2§ Patameter Mery 7 Parameter | Status | Vale l Unt | 4
:]EmoderVendo:paanehem R P Ivaha/ 0
{1 Encoder uses puemdets e e sesasassa boiiassssisacpored
23 Encoder specific p

Mapping Variable to the Standard telegram (1/O Data)
= Create new parameter table:

T MaloV:Main - STD_CNF STD_RES.STD_TSK. Maln MainY

Descrption

1620400 WORD 'VAR_EXTERN..  Encoder control word 2 (STW2_ENC) PNIO-Encoder Profie version 4, page 18
1642000 WORD VAR_EXTERN...  Senzer control word (G1_STW). PNO Encoder Profile version 4, psge 20
1627200 WORD VAR_EXTERN Encoder status word 2 (ZSW2_ENC) PNO Encoder Profile version 4, page 19
:lm WORD VAR EXTERN... Sensor status word (G1_ZSW)_ PNIO Encoder profile version 4 , page 20
16806958200 DWORD VAR _EXTERN Poation actual value e algned PNIO Encocder Protie version 4, page 17
18800102864 DWORD VAR_EXTERN Poztion actusl vakue rigrt sbored PO Encoder Prothe verscn 4. page 17
338 DT VAR_EXTERN Speed actusl value B (NST_B) PNIO Encoder profis version 4, page 17
1620600 WORD VAR [
1642000 WORD VAR
1687200 WORD VAR
1692000 WORD VAR
ES0ESSEC00 DWORD VAR
16800102864 DWORD VAR
‘398 T VAR

< >
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Sample:

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

L2
Ny

r

Irsert Columns
Delete Columns
Irsert Rows
Delete Rows

] Yanabls,..
Open Variables Workshests
Connectorf ...
Return (RETURN)
Teaxt(Cogenent)...
Contact Natwork
Contget
Cod
Open pistance. ..
Buld Crogs References
£ Compde Worksheet
Network Template Mode

STRG+3
STRG+4
STRGH1
STRG+2

UMSCHALT4F9

Yariable Properties

X
Do
-
Cancel
Loca Yot Grage
5 | 8w
Usage Ghobal Vanable Groups
VAR_GLOBAL v [JBETAN = B Prysical Hedwae
Iritiad vshan = @ STO_ONF
162400 = [ STD_RES
Delo
/0 addvege System Vanable:
*awo i® 0] Man
Dascrptionc
Encoder contiol word 2 [STW2_ENC)
PNIO-Encoder Profie verson 4, page 18
Ceoo  [Jorg [¥] Show &l vanables of worksheets
Variable Properties
e AT
N wZSW2 ENG v
- -Ca'ucd
Data Type: Local Variabie Group:
o | | 5 Ot
Usage Global Vgrisble Groupe
VAR_GLOBAL v [JBeTAN = @l Prysical Hadwae
[rahsd vaboe = @l STD_ONF
= @8 STO_RES
Delak
V0 addregs System Vanable:
W0 . gl Man
Erncoder status word 2 (Z5W2_ENC)
PNID Encoder Profile verson 4. page 13
Cleoo  [Jorg [¥] Show alf vasiables of werksheets
Variable Properties B
Dofrion cpe
v
Carcal
Locaatie Bunpe
| B 2
Global Vanable Groups:
v [C]BETAIN = @l Physcal Hudware
= @@ STD_CNF
= @ STD_RES
Delak
1/0 addregs: System Varables
08 + 0] Man
Dgscrpbon:
Postion actual value nght aligred PNIO
Encoder Piofle vession 4, page 17
[CJeoo [Clorg [7] Shiows 81 vanabhes of werksheets
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o

Create new Variable as Local and connect to the Mapped I/O Variable with drag and drop:

Malo:Main - STD_CNF.STD _RES.STD_TSK. Main, Maln - |0 X
OUTO_wSTwz_ENC VAR_wSTW2_ENC
QUT2_wGl_STW1——————————VAR_wG1_STW1
IND_wZSW2_ENC ——————————————VAR_WZSW2_ENC
IN2_wG1_ZSW1 wil _ZSW1
IN4_dwG1_asT1 wiGl XEST1
INS_dwG1_XIST2 w1l XIST2
IN1Z2_rNIST _B- rNIST_B

v
ét »

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

SymboliVariable Data Type Process De | Device Process Data ftem o Data Type Byte Bt Address  Symbolva

CUTO_WSTWZ_ENC  WORD 2 Sandard | 2 Randard Telagram 83 (5)  ZSW2 ENC (Postion vabus) [ WORD 00 STO_OF S

OUT2_wGi_STW1  WORD 2 Standaed | 2 andaed Telegram 83(S)  G1I_Z5W1 I WORD 20 STO_ON S

IND_wZSW2 ENC  WORD 2 Standard | 2 Randard Telegram 83(S)  G1_ISTH I DWORD 4.0 STD_CF S

IN2_wGl _25w1 WORD 2 Sandard | 2 Standard Telegram 83 (5)  G1_IS12 I DWORD 80

NG 1 1 DWORD 2 Standard | 2 andaed Tolagrom 83(5) MIST_ B I T 120

h 2 andyd Telogram 83(5)  ~IN T octetStrn... 0.0

INI2_wEST B Select ol Qried  wd Telegram 83(S)  STW2_ENC Q WORD (1] S0 COF S

INI2_riNIST 8 Search Crier wdTelagam3(S)  G1_STWL Q 'WORD 20 SO COv' S
wdTelegam 83 (5) ~CUT Q DWCRD 00

Fiter »
v Color-coded view
Connect Qe
< Search Cross Reference ClrleR
Create Variable Qs

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

Main:Main - STD_CNE.STD_RES.STD_TSK.Main Main - DO X

OUTO_wSTW2_ENC

16#0400

VAR _wSTW2_ENC
16#0400

OUT2_wG1l_STW1
16#2000

VAR _wG1l_STW1
16#2000

IND_wZSW2_ENC
16#5200

IN2_wG1_ZSW1

VAR _wZSW2_ENC
16#5200

16#2000
IN4_dwG1_XIST1

wG1l_ZSW1
16#2000

16 #0E8EB400

wGl_XIST1
16 #0ESEB400

INS_dwG1_XIST2
16#00101008

IN12_nNIST_B

wGl_XIST2
16#001D01008

743

TNIST_B
743

(|- ¢
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In the next hardcopy is available the complete  running project:

"-. CWORK = LCM_SAQERcodsr = [Main Main= STD_CHFSTD_RES. STD = TEH. Mk Mair]

ii-sommmwmwmz

: o ] =] P

&l S1p Ris

21| ouro_wsTwz ENC WAR_wSTW2_ENC

= &8 Pryscal SO 1640400 [sae Rin
= QUTZ_wG1_STWL VAR_WG1_STW1
- ? - °§%‘ ::M"_"'mw $ 1622000 1622000 ,
= & Taske IND_w2SW2_ENC VAR_WZSW2_ENC Ress Tl
= 0] STO_TSK: DEFAULT 1649200 1645200 ‘
= ‘0] Man:Man v IN2_wG1_25W1 wG1_ZSW1 v

¢ i 3 ; 3_|les > 3 | [ Rowriosd | [ ysood |

|@ wanMan [i3) Maristan [B) ManT Mon 18 MarSTO.

==
= R Resource A SAG-ENCODER-MT1213 sag-encoder2 192.168.0.\PROFINET Settings\ e J( o |
R STD_RES RC3S0PN ‘
= B PROFINET Vahse a1
= @ SAG-ENCODER-MT1213 sag-enc - SCANCON |
= @ 0 @SAGENCODER-MT1213 00110 |
@ ! @ SAG-ENCODER-MT12 SAG-ENCODER-MT1213 {
<> 32768 Inkesface 00701
() 32769 R4S 107100 MER}: ABschA Encoder
73 32770 R4S 10/100 MBR}: ECARCON BAD
= @ | Randard Tokgram 83(4) Eod
o scasTE
T i == D, | S V- j
< G: . an; PROFINET Settings ‘.PROFI!YW Q mm

= I_4 SCANCON SAG
@ SAG-ENCODER-MT1213 (1] Rev 5= 30/50/00
@ SAG-ENCODER-MT1213Fev. »» 30/ 50/ SAG

@ SAGENCODER-MT1216 Fiew. »= 30750 /154G,
@ SAG-ENCODER-MT1413 (1) Rev. 3= 30/50 /00
A E R TINFRBATI A1 Reee S« TN S50 qn;:

@ SAG-ENCODER-MT1216 (1) Aev. = 30/50/8

@ (@SAG-ENCODER-MT1213 Hey. »= 30/5

<l

@ Standad Telegram 81 (8] Rev. >w o /ax / s/
@ Standad Telegram 82 (8] Rev. >e i /00 4 5/
@ Stancud Tolegram 83 [4) Rev >= s / xx A 5/
@ Standad Telegram B4 (&) Rev. >» xx /mx A S/

>

Creating data templeA
Processing code ...
Processing data ...
Creating task info .
Creating initializat
? 0 Error(s), 1 Warning{:
v

NOTE:
Totalresolution) in the table 1 MAP

If some encoder paramet

er (i.e

device

Page 73

parameter missing, then contact PhoenixContact
for an additional workaround.



8 FAQ
1.

x

‘\ !Alarms = Symbol browser | g Compile/check output ] £

Press F1 to open Help display. TCP{IP - D-Link DFE-528TX PCL A... Online ~

EISCANCDN

ABSOLUTE ROTARY ENCODER WITH PROFINET INTERFACE
USER MAMUAL

Question: Why don't | get back positions values in g1_xist27
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.

D410: Immediate control I >
Hame |I."0 addressl Rea|Data type| FielleroclStrlSu Status val| Displal Control valuel 2~

1 stw2_enc %OWOD | WORD 17 ] ] 0400 HEX |[v 0400 '

2 gl_stel (%GW2  WORD | 1, | 2000 HEX [ 2000

3 zsw2_enc %MYO | WORD | 1 8200 HEX | |

4 gl_zswl %M 2 | WOrRD | 1 200 HEX | [

5 gl _xistt %D 4 | DwWorRD | 1, | | | 851968 DEC | |

6 gl _xist2 |%ID8 | oworD | 1, | | | 6656 DEC |

7 nist b  %D12 | DNT | 1 133 |DEC

E 3 ! ! i - ! | 3

< | >

H Target system output ] m Diagnostics overview

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.

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

Question: In the application is a single-turn encoder in use. Can this replaced by a mulli-turn
encoder too and what is to do?
Answer: There is nothing to do. A multi-turn can substitute a single-turn automatically.

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,

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

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. 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.

(=¥ faea

DP slave properties X
General | Configuation  1socheanous Operation |
[
Network seltings n me
[E quadistant bus cycle activated
Equidstart OP cyckec 1000 Data_Exchange_Time comp Tde  [0000
e o, | et
cyche Tmapc fms) ' i =1
Factee Frame / bave e (o)
DP cycles Tdp [me} 1.000 -8 +  x [015
Tone T fms) Factge Giid / base tene jms)
(achial vekie acquision {0128 - 1 I ]
NTe i Fagtee Gitid / bisse tine fems]
s & . 3 B
Cocel | Hep |
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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9 Technical data, accessories and type keys
These information are available on our data sheet. You can download it free of charge from the SCANCON
website,
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10 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 modea
Baud rate Transmission rate; it display the transmission bits per second
Binary Mumeric 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 10-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 axiz) 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 memaory, 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 1Q 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 intemnal interface and two for the ports. The basic MAC
Address is available on the type label.
Mibit 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
SAG Acronym: OPTOCODE, name of an encoder series manufactured by SCANCON
DK.
OSI-Model The Open System Interconnection reference model is a open layer model for
the organization of a communication.
PDEY Physical device. Mot all PLC's support several sub slots. Then select in the
product tree Customized otherwise ProfileVvd . 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.,

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

11 Revision index

Revision Date Revision
Firsl release 5.6.2008 2.00
Add mechanical drawings, change some details 6.3.2009 | 2.01
Several small corrections 8§.3.2009 |202
G1_XIST3 -= G1_XIST1 for Telegram 81-83 27.3.2009 |2.03
Add FAQ and detailed info about IRT configuration 20.4.2009 |2.04

Update the information about “Device replacement without replacement medium” | 15.5.2008 | 2.05

Update information about Preset setting, update Encoder functions, CD, PDEV 27.5.2009 |2.06

Update Preset details 1.7.2009 | 207

Fast stariup, DCP Hello, Configuration on PCWorx 19.11.2008 | 2.08

Delete information about a pause during round axis functionality, update of the | 27.10.2010 | 2.09
IRT funchionality

Updated type keys on front page, removed content of sections “technical data™ | 28.02.2016 | 2.10
and “accessories and documentation”

Add short instruction about TIA-Portal 212017 |21
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