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1 Generals

The encoder is a precision measurement device used to determine angular positions and revolutions, and to
provide them as electrical output signals to the follow-on device systems.

ELAP encoder has a resolution of 13 bit, corresponding to 8192 steps per revolution. Its integrated optical/magnetic
sampling system makes it suitable for standard applications. All requirements for PROFINET IO devices are
satisfied, both for RT (Real Time) and IRT (Isochronous Real Time) classes.

1.1 PROFINET Technology

PROFINET is the open industrial Ethernet standard of PROFIBUS & PROFINET International (PI) for automation.
PROFINET uses TCP/IP and IT standards, and is in effect, real-time Ethernet.

There are two different net types relating to PROFINET: PROFINET CBA and PROFINET I10.

PROFINET CBA is suitable for the component-based communication via TCP/IP and the real-time communication
for real-time requirements in modular systems engineering. Both communication options can be used in parallel.

PROFINET IO was developed for real time (RT) and isochronous real time (IRT) communication with the de-
centralized periphery. The designations RT and IRT essentially describe the real-time properties for the
communication within PROFINET IO.

To achieve these functions, three different protocol levels are defined:

e TCP/IP for PROFINET CBA for the commissioning of plants with reaction times in the range of 100 ms
¢ RT (Real-Time) protocol for PROFINET CBA and PROFINET IO applications up to 1 ms cycle times

¢ IRT (Isochronous Real-Time) for PROFINET 10 applications in drive systems with cycle times of less
than 1 ms

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

PROFINET IO is designed for the fast data exchange between Ethernet-based field devices, and follows the
provider-consumer model. The configuration of an 10-System has been kept nearly identical to the "look and feel"
of PROFIBUS.

A PROFINET IO system consists of the following devices:

e The 10 Controller, which contains the automation program and controls the automation task.
e The 10 Device, which is a field device such as an encoder, monitored and controlled by an 10 Controller.

e The 10 Supervisor is software typically based on a PC, for setting parameters and diagnosing individual
IO Devices.

An application relation (AR) is established between an IO Controller and an 10 Device. These ARs are used to
define communication relations (CR) with different characteristics for the transfer of parameters, cyclic exchange of
data and handling of alarms.

1.2 The GSDML File

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

Process data and alarms are always transmitted in real time (RT). PROFINET IO Real-Time is based on IEEE and
IEC definitions, so that all Real-Time Functions must be executed in a specific time lag during the Bus cycle. RT
communication is the base for PROFINET IO data exchange and Real-Time data are always managed with a
higher priority than TCP (UPD)/IP data.
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1.3 The Encoder Profile

Profiles are pre-defined configurations of the functions and features available from PROFINET for use in specific
devices or application such as encoders. They are specified by Pl (PROFIBUS & PROFINET International) working
groups and published by PI. Profiles are important for openness, interoperability and interchangeability, so that the
end user can be sure that similar equipments from different vendors perform in a standardized way.

ELAP complies with the definitions in the encoder profile 3.162, version 4.1. PROFINET is generally defined by
PROFIBUS & PROFINET International (Pl) and backed by the INTERBUS Club and, since 2003, is part of the IEC
61158 and IEC 61784 standards.

1.4 MAC Address

PROFINET 10 field devices are addressed using MAC addresses and IP addresses. All field devices have got
three MAC addresses.
The first MAC address of the encoder is printed on its label for commissioning purposes.

1.5 References

e  Profile Encoder For PROFIBUS and PROFINET, v. 4.1, n. 3.162

e  Profile Drive Technology PROFIdrive, v. 4.1, n. 3.172

e Profile Guidelines Part 1: Identification & Maintenance Functions, v.2.0, n. 3.502
e Diagnosis for PROFINET IO, v.1.0, n.7.142

e  PROFINET IRT Engineering, 1.3, n.7.172

e PROFINET Cabling and Interconnection Technology, v3.1, n.2.252

e  PROFINET Installation Guideline for Cabling And Assembly, v1.0, n.8.072

Pl

PROFIBUS « PROFINET

Certification No. Z10989
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2 Installation

e The encoder must be installed by qualified experts only, with net voltage off and standstill shaft.
¢ Always observe the operating instructions of the machine manufacturer.

2.1 Safety

¢ Always observe prevention and safety norms during the installation and operation of the device.
¢ Use the encoder exclusively for its intended purpose.
¢ High voltage, current and rotating parts may cause serious or fatal injuries.

e Encoders must not be operated outside the specified limited values (see detailed product
documentation).

2.2 Transport and storage

¢ Always transport or store encoders in their original packaging.
¢ Never drop encoders or expose them to major vibrations.

2.3 Mechanical assembly

¢ Do not open the device.

¢ Do not carry out mechanical changes on the device.

¢ Avoid impacts or shocks on the housing and shaft.

¢ Operate the device within its environmental specifications.

2.4 Electrical supply

e Carry out the wiring operations exclusively with unplugged voltage supply.
¢ Do not operate on the electrical plant while the encoder is on.

e Ensure that the entire plant complies with EMC requirements. The installation environment and wiring
affect the electromagnetic compatibility of the encoder. In particular:

e before handling and installing the encoder, eliminate any electrostatic charge from your body
and from any tool that will get in contact with the device;

e supply the encoder with steady voltage free from electrical noise; if necessary, install EMC filters

for the supply input;

always use shielded and, if possible, twisted cables

do not use longer cables than necessary

the device cable path should be away from power cables

install the device away from possible interference sources, or shield it effectively

connect the cable shield and the connector case to a protective earth and make sure that the

protective earth is free from electrical noise; the connection to earth can be carried out at the

encoder side and/or at the user side; it is up to the user to evaluate which is the best solution to

keep the electrical interference as low as possible.

¢ To achieve the highest possible noise immunity the PROFINET cable screen must be connected to ground
on both ends.

¢ In certain cases current might flow over the screen, therefore it is recommended to use equipotential
connections.
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2.5 Connectors

PROFINET ENCODER

OPERATING MANUAL

PROFINET connectors of the encoder are M12 female type for communication ports, and M12 male type for

supply.

PROFINET connectors port 1 and port 2
M12 female type, D code

Pin Signal Colour

1 Tx + Yellow
2 Rx + Orange
3 Tx - White

4 Rx - Blue

SUPPLY CONNECTOR
M12 male type, A code

Pin Signal

1 Supply voltage (10-30 V DC)
2 N.C.

3 GND (0V)

4 N.C.

If PLC PROFINET connectors are RJ45 type, compatible to IEC 60603-7, the contact arrangement and the
color coding of the cable is specified as follows:

Signal M12 pin Color RJ45 pin
Tx+ 1 Yellow 1
Rx+ 2 White 3
Tx- 3 Orange 2
Rx- 4 Blue 6

For further information, see the document

PROFINET Cabling and Interconnection Technology, v3.1, n.2.252

which is available at address

http://www.profibus.com/nc/download/installation-guide/downloads/profinet-cabling-and-interconnection-

technology/display/
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2.6 Status LEDs

Port 1 Port 2 Supply

Connectors and LEDs position

READY (green)

o OFF: Device is not ready to work.
. Flashing: Device is initializing its own data.
. ON: Device is ready to work.

ERROR (red)

o ON: Device is not connected to the BUS.

. Flashing: Device is connected to the BUS, but no communication with the 10 Controller is
present.

. OFF: Communication with the 10 Controller is active.

LINK1 /LINK2 (green or yellow)

o OFF: Port 1/ 2 is not connected to the BUS.
. Green ON: Port 1/ 2 is connected to the BUS, but there is no data exchange.
. Yellow ON: Data exchange is active on Port 1/ 2.

LEDs LINK1 and LINK2 are also used as indicators by the “Search Device/ Flashing” function.
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3 Configuration with TIA PORTAL V13

This chapter illustrates how to setup and configure a PROFINET encoder to work in RT and IRT modes, using
TIA PORTAL V13 programming tool.

The following examples were generated with:

. Siemens TIA PORTAL V13 programming tool
o Siemens CPU315-2PN/DP 315-2EH14-0AB0 V3.2
o PROFINET ELAP Encoder MEM540BPNTM10

These examples are about a project in which the main CPU was already inserted. More details about the
programming tool can be found in the examples provided directly by Siemens, at link:
http://support.automation.siemens.com/WW/view/it/40263542/0/it

3.1 Device description file installation (GSDML)

In order to start using an absolute encoder with PROFINET interface, a device description file needs to be imported
into the configuration software. The device description file is a Generic Station Description Markup Language file,
which contains the necessary implementation parameters needed for a PROFINET 10 device.

nens - Progetto2

Edit View Insert Online | Options |Tools Window Help

IH Save project a c‘,{, 35 :_ T settings Go online ;{‘ Go offline n"n’ [E [E »x :I _U
Support packages
—|evices Install general station description file (G5D) |E-F Topology view "ﬁgh
Q o j ﬂ Show reference text 2= Qi :—,1- M Device ow
L[l Global libraries 4 E

W .. Mo

] Progetto2 E
"‘Add new device
ﬁg‘h Devices & networks
<[ PLC_1 [CPU 3152 PN
IIY Device configuration

-

% Online & diagnostics Telzie di montagg...

» g Frogram blocks

3 E\_*Technologyobjects
» External source files
» [ FLC tags

» [ PLC data types

» (52 Westch and force t...

» [ Online backups
[
I

Details view

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

2. Select the GSD file and click the Install button to start installing the file selected.
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3.2 Setting the encoder configuration

When the GSD file has been installed, browse to network view: the supported encoder types can be found in the
HW Configuration under Other Field devices = PROFINET IO -2 Encoders = ELAP > ELAP PROFINET
Encoders 2 Head Module - Multiturn 29 bit

w g BT o - =

gz

=& || 1opology overview
&= Fortinterconnection| * v | Catalog

e = 2/ pevice ipor sie] [Seercho l
Add new device PLC_1 P

] ~ 57300/ET200M station_1 .
Devices & networks CPU 315-2 PNIDP Teh = [ Fileer

- FLC_ I

PLC_1[CPU315-2 PN_.. » (@ conrollers

[IY Device configuration
1% Online & diagnostics

2 Program blocks

4 Technology objects
&} External source files
@ PLCtags

| PLC data types

&l Watch and force t...
& Online backups

ails view

Select the encoder and double click it.
If different encoders must be configured, then the following steps need to be repeated for each device.

¥ Siemens - Progetto2

w Interfaccia PROFINET_1
Port_1

Port 2

» (5
» [ PCsystems
» [ Drives &starters
» [ Network components
» [ Detecting & Monitoring
» [ Distributed lio
~ [ Other field devices
» [ Additional Ethemnet devices
~ (1§ FROFINETIO
» [ Drives.
« [l Encoders
b [l Siemens AG
~ [ ELAF
~ [ ELAF FROFINETEnco...
~ [l Head module
IR
» [l SICK AG
» [ Gateway
» [ Ident Systems
» [ sensors

Project Edit  View

Insert  Online

Options  Toals

Devices

Window Help
G B Hsvepoen 8 N E B X D 5 20N

E ';?, & Goonline ;a Go offline ﬂull"ﬂ m x :I _U

Progetto2 » Devices & networks

QO

~ ] Progetto2
‘L'J‘\ﬂd new device
iy Devices & net...

» [ Program bl

b L} External so..
» [ PLCtags
] Tu PLC data types

» [y Online back...

v [l PLC_1[CPU3TS-..
[I1 Device config...
% Online & diag...

» [ Technologyo...

¥ [ Watch and for..

[wl

O —

PLC_1
CPU 315-2 PNIDP

ELAP-PROFINET...
Multiturn 29 Bit

= -
‘-/.-‘

|§ Topology view | g% Network view

= | Topolog
; Fartinte

9 Devi

- !

-

14

Now the device (encoder) must be assigned to the controller. Browse to Network View, and

ens - Progetto2

Edit View Insert Online

Options

Tools  Window Help

ESaveprojer_t a x i= _‘g X )% s ]i ﬁjlﬂm m ';?, ﬁ'GoonIine ;5 Go offline aﬂn-,ﬂm x :I_U

Progetto2 » Devices & networks

vices

|E-F Topology view "ﬁgh Network view "E

>0 2 [ ¢ newon 1 comecrons L @Qefoe [ o [ ] Newworke
~ %o

evice
Frogetto2 E —
E* Add new device o »
By Devices & net... e (ELPHRTAL AT [T = =
= CPU 315-2 PNIDP Multiturn 29 Bit b '\ - Gf
I PLC_1 [CPU 315-. L ,

Y Device config... 3

% Online & diag...
4 ';:L Program bl...
» [ Technologya...
} @} External so...
» [g PLC tags
» [ PLC data gypes

Controller Interface
click on Encoder Interface; keep the left button clicked while dragging the mouse to the controller interface, then

release the button (see previous image).

Profinet_Manual_STEP7+TIA (29_01_2021).docx

Not assfned

Encoder Interface




PROFINET ENCODER OPERATING MANUAL
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View

tprojece 3 M E 2 X 92 (M

Insert  Online

Options  Tools

Window Help
5 MG

oy

[ & Goonline i¥ Gooffline n"n? mm x 4l

Progetto2 » Devices & networks

—| |§ Topology view ||5Eh Network view "I
= |e¥ network 13 Connections |HI Il connection |V| !g Q * 100% ﬂ = Network
1 10 system: PLC_1.PROFINET 10-System (100) |* VT
32 E Save windowvsetit
new device »
ces & net.. PLC 1 ELAP—PROFINEI'___- [T—
CPU 315-2 PNIDP Multiturn 29 Bit 5 " > G
1 [CPU 315-.. L »
; = PLC_1 .
=vice config... —
nline & diag...
cqamibls “=—=[PLC_1.PROFINET 10-Syste...
:chnologyo...
aermal so..
Ltags
C data mec

Now, the encoder is assigned to the 10 controller.

The next step is to choose the type and length of data that should be sent to and from the IO controller. This is
done by choosing one of different telegrams. The available telegrams for the Multi-turn 29 bit encoder can be found

under ELAP PROFINET Encoders - Submodules

In this example, the standard telegram 81 is chosen. From the Device View, double click on the Standard Telegram

81.

dit  View Online

Saveproject Sh M =

Insert Options  Tools Window Help

UX 9t [ ABEER S coonine F coofine o WA x = 1]

..] » Distributed /0 » PROFINET I0-System (100): PN/IE_1 » ELAP-PROFINET-ENCODER  — i i X
zes |§ Topology view HEEU Network view ||—|]'|’ Device view ‘ Options
(5] 2| dt [ELarproFmETENCODER [+ &) H ®s = Device overview
A
% W - | Module hd ‘ Catalog

Hsies [4] ‘g'} - ELAPFROA |
Add new device é S e EF”tEr
Devices & net... Qa
PLC_1 [CPU 315 & = > EOEncod] _ I Head module

- = 3 Modul Tl Matsiturn 29 it
[" Device config... T - u ;ulm i
%/ Online & diag... L@ Submodules
g Program bl - [l standard Telegram &1
:‘* Technologyo... [ — [l Standard Telegram 82
I b X standard Telegram 83
External so... E l'g i | g
& FLCtags : Il standard Telegram 84
g PLC data types [l EL2F Telegram 860
Eg[Watch and for... T
&) Online back... i
= : o B

it L

NOTE: The steps above are to be performed for each device.
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3.3 Setting the encoder device name

In a PROFINET network, all 10 devices have got a unique device hame. To set the encoder device hame, double
click on the encoder icon to open the Properties window. The default name for the encoder appears in the
“Device name” field. Enter an appropriate device name (for example “ELAP-PROFINET-111") and then disable
the option “Generate PROFINET Device Name Automatically”.

o e o ) e e | wewie uvoiview
¥ Module | v |Catalog
[2] ~ ELAP-PROA
vdevice 3
» Interfa
&net. ~ EO Encod ‘?EIIZ -
CPU 315-_ Modul L Controller:
i = ELAP-PROFINETENCODER p » [ M
e config... AP T
= » [ PCsystem
e & diag... —
i - » :4. Drives &5
Aalogyo... : - » r-i. NEthrkt
naleo. - '_g,\ » [ Detecting
- : » [ Distribute
o 3 r":g Field devic
handfor_ k- v_u:therﬁeh:
\e back_. L » L Additio
p— N ~ [ FROFIN
- » (@ Drive
= > B = = ~ [/ Enct
w Ld. Properties H—"’ Info y"ﬂ Diagnostics ‘ -Ilr\_
v [ms
J General " 10 tags " System constants " Texts | - ; &
~ General (O IPaddress is set directly at the device E‘ <l
Catalog information »
~ PROFINETinterface [X1] PROFINET =] »
Genersl v s
Ethernet addresses [T] Generate PROFINET device name automatically » (il Gate
.
& ezl gpifare PROFINET device name | elap-profinetencodert 11 | » [ 1den
Interface options . » P_f. Sent
Media redundancy 4 Converted name: | elap-profinetencoderifi 1 | » [ PRorD
Isochroncus mode Device number: [1 [
H H H “ H H ”
Right-click on the encoder image, then select “Assign Device Name”.
NOTE: Devices must be supplied and connected during this procedure.
2 PROFINEI-ENCODER  — ml w0 X
Topology view Network view Device view Options
2 B
2| ét EHE =R =i | | Device overview
[ 2. |module v | Catalog
2= ~ ELAP-FROH
new device E
» Interfa
BRI ~ EOEncod, D:\”m
1[cPu3is = TR 3 I:i. Contro
evice config__ | 2 = e
inline & diag. — ¥ LAl FCsyst
= bl » [ Drives
gram bl... —] =
schnology o [ g > e L=me
wernal so_ E .-5\ o » L Detect
LCtags - change device » [ Distrib
Write 10-Device name to Micro Memaory Card Mn
LCdata gpes B R »r_i.rue\uu
latch and for.. ~ L Othert
—— .)( cut Cerl+X + [ Add
o 25| Copy CerlaC ~ [ PRO
1 [ Paste ctrlsv »me
view % Delete Del ~me
Rename F2 vl
]
= Go to topology view
h Ge to network view 1
Compile 3
Download to device » oL
& o unrlme Crlek » <
o Go offiine Ctrl+ ra
5 rm!
i Online & diagnostics Ctrl+D e
- I H
» [ PRO

Choose the device to be renamed, then click on the Assign name button to adopt the changes.
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After changing the device name, it is recommended to double check the name change by means of the Update
button; then leave by the Close button. The MAC address of the encoder is written on the encoder label.

[ [Assign PROFINET device name. S

nline  Optior| i , ]
. Configured PROFINET device
55 5 X
.C.1 [CP PROFINET device name: | elap-profinetencodert 11 RS
————1 Type: | Multitum 29 Bit ]
pns
Online access
|2 =
Type of the PGIFCinterface: B PNIE [+
~ atalos
] E; PGIFCinterface:  [R ASIX AX88178 USE 3.0 1o Gigabit Ethemet A... |+ ®)[:d] h—g
i rch=
A [er
A Device filter
Head
[C]onlyshow devices of the same type Subme¢
[C]onlyshow devices with bad parameter settings
u [“Jonly show devices without names
E I:I Erreichbare Teilnehmerim Netawerk:
IP address WAC address Type Namne Status
[JFlash LED 192.168.0.1 28-63-360249EB  57-300 plc_1 & ok
192.168.0.2 00-0ECFO05-C0-00  ENCODERS elapprofinetence.. & OK
ﬂ Update | [ Assignname |
Online status information:
J<l
overview

3.4 Setting the encoder parameters

To set the encoder user parameters select the “Module Access Point” field in Device View, then choose the
“‘Module Parameters" tab. To set the parameter data, change the value of the different parameters by clicking on
the drop down list in the Value field for the respective parameter.

‘E Topology view ”EE,J Network view |mf Device view |

=¥ | 4+ [eereroFNETENCODER =] i) @ % = Device overview

[2]
Module Rack s
[#] ~ ELAP-PROFINETENCODER O (
ice b Interface {
i w EO Encoder Multiturn_1 1
15— Module Access Paoint |
]
|

oo oo

ELAF Telegram 860
liag...

ypes
I for... ]
i
k.. e
~ -
]_) |_d,. Properties ”"_illnfo y"ﬂ Diagnostics |
J General ” 10 tags || System constants " Texts |
- General [| Module parameters [
Catalog information -
9 Standard parameters (Encoder Profile) =
Module parameters: £
Diagnostics addresses Tril sEET | oW |v|
| Encoder Class 4 functionality: |Enab|e |v|
1
il Preset affects XIST1: |D\sab|e |'|
il Scaling function control: |D\sab|e |v|
Alarm channel control: | Disable |v|
Compatibility Mode: | Profile version 4.1 |v|
Scaling: Measuring units per [ | ’_E
— | — Amotoai-—. 2109
e T a—"T =1

After configuration and parameterization of the device, the settings must be saved and compiled by clicking on the
command Save Project. Then the settings are to be downloaded to the 10-controller by clicking on the command
PLC - Download to Device.
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74 Siemens - Progetto2

Project Edit  View

Insert  Online  Options  Tools Window Help

O (Y seveproect & XM = 5 X O G 5 M E R M coonline F coofiine o IR 3 ][

Project tree m 4
Devices o Topology view [ Ne
OO 2 |8 nework | £ connections [ comecion <] B B @ &
-In [l
[h‘ Del Qpen
W or  Openinnew editor ELap-PROFINET.. I o -
y r; Pr SearchinFLCand open.. F7 F Multiturn 29 Bit :.3,\
PLC 1 =
» [ Tey i cu Crl+x —
» [ £x B2] Copy Crrl+C |
= IR Paste Cirl+
b - [PNAE_T]
b L FLY 9¢ Delete Del
v BV Rensme F2
» [ig on
bl & Go to topology view
v [ De
o Y B Go to network view
g Pro
= PL Compile 3
Eo Download to device ]
<] ] Backup from anline device
v ‘ Details v & Goonline Crl+k
¥ Go offine Cerl+1
%+ Online & diagnostics Crrl+D
=N B startsimulation  CtrleShiftx
r_'* Technolog 4l Compare 4
~
External 56 el Cross-references F11
@ PLCTfags | & Call structure
&
k| PLCdata ty = Assignment list
.
sl Watch and
r'i."L =) Print. cul+P
| & Online bac & Frint preview
= preview...
E5 Program in
5l Device proj -5 Properties... — Alt+Enter

Configuration data are accessible run time, for read and write operations, at address OxBFQO.

3.5 Isochronous Real Time Setting (IRT)

The basic procedures for encoder configuration and parameterization are the same as described above.

To enter the IRT settings of the encoder, double click on the Encoder Image to open the Properties window.

...C_1 [CPU 315-2 PN/DP] » Distributed I/O » PROFINET 10-System (100): PN/IE_1 » ELAP-PROFINET-ENCODER

wur

- EX

|E-F Topology view "EE& Network view ||T]f Device view \_

=¥ | d¢ [ELAPPROFINETENCODER  [=| 24 tH @ [100% B = Device overview
-~
|: t{ —. | Module Rack
L= ~ ELAP-PROFINETENCODER 0
EW”.F'--- b Interface
= &dia... ~ EO Encoder Multiturn_1 0
im blo... Module Access Foint o
olog... ELAP Telegram 860 0
Bl 3 —
gs -
ata ty... :’ )
rand... - “5
= back... .
e pro...
im info W
.
arms I
=) -
L
B |§, Properties ”"_i.'.lnfo y"ﬁ Diagnostics
J General || 10 tags " System constants " Texts
Ethernetaddresses ]
- . > > Synchronization
A  Advanced options
jects Interface options
Isachronous mode L RTclass: () AT
* Real time settings = :
- ® T
ce tables 10 cycle I
o

5

Synchronization:

~ Port1-RJ45 [X1 P1R]

Select “Advanced Option - Real time Settings

Class to IRT.

synchreniztion role:

- Synchronization”

-]

|E,-n: slave

tab to change the value of the Parameter RT

Before the encoder can operate in IRT mode, it is necessary to set from which port of the encoder the
connection to the network has been done.
To set the topology, double click on the port from which the encoder is connected to the network.
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This is either slot 0.P1 (port 1, RJ45) or slot 0.P2 (port 2, RJ45). In the example in figure below Port 1 is used on
the encoder.

~ ELAP-PROFINET-ENCODER
» Interface
~ EO Encoder Multiturn_1
Medule Access Point
ELAP Telegram 860

L2

—
@, Properties Iﬂlnfo ﬁl@ Diagnostics ‘

ELAP-PROFINET-ENCODER [Module]

General 10 tags System constants Texts

~ Advanced options
5 > Port1-RJ45[X1 P1R]
B r- Interface options
fee 3 Wedia redundancy R —
e Isochronous mode
w Realtime settings
; 0o Postiontumeer 1]
ze tables BrushiogEation Name: [Port 1-RI45
s 5
Comment: ~
Genenl k
lata Partintercannection
Port options [l

Select the “Port Interconnections” tab and set the “Partner Port”, that is the port from which the IO Controller is
connected to the network.

ST |OET | CLACTRUMING FENCUUCK [T (ki N4 T 1wy || pevice overview
~
T —
B | ~ ELAP-PROFINET-ENCODE|
= | b Interface
lia... | w EO Encoder Multiturn_1
lo... | Module Access Point
| ELAF Telegram 860
:v' + [l 57300/ET200Mstation_1
k ~[mrc
= ~ B Interfaccia PROFINET_1
)—‘—‘—] [ Pore_1
1 mE
s
ELAP-PROFINET-ENCODER [Module] & Prq
J General H 10 tags H System constants H Texts ‘
F Synchroniztion
[ = = Port1-RI45 [X1 P1R]
- General Partner port:
Portinterconnection
bles Diagnostics addresses Pamnerport: Anyparmer
= Port2-RI45 [X1 P2R] dho |
General Medium:
Fortinterconnection | © @zl [gioom
Fart antinne E 1 Sianal delavucl- nenn

1113

Now the selected port appears in the ““Partner Port” box.
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[& Topology view [ Networkview |IY Device view ||

bl W

[ w1

ELAP-PROF! ~ENCODER [Module]

General | I0tags | Systemc

dr [evrmomerencovenJv) o [4H Qe ] O

Device overview

~
¥ [module
~ ELAPFROFINETENCODER
» Interface
- EO Enceder Multiturn_1
Module Access Point
ELAP Telegram 860

cooceol

% info_ia] %) Diagnostics m

4, Properties

S synchronizstion
E ~ Port1-RI45 [X1 P1 R
General
Port interconnection
Port options.
Diagnostics addresses
~ Port2-RU45 [X1 P2 R]
General
Port interconnection
Port options

’_J] Diagnostics addresses
= v

Set the option Sync Master for the controller 10 in Advanced Option > Real time Settings = Synchronization.

" Iattermative parmers

LC_1\interfaccia PROFINET_1 [X2]IPort_2 P2 P2

e

CrT— N

(@ Cable length:
1 O signal delay [us):

‘E Topology view th Network view Hi'f Device view

= e ——

Telaio di montagg._..

PLC_1 [CPU 315-2 PN/DP]

o =i | [ Device overview |
E :W‘ ‘Module

© oo o0oocooo09oo oo op

- PLC_1
Interfaccia MPIDP_1
» Interfaccia PROFINET_1

E]) Properties I"_i.llnfn yl@ Diagnostics

J General H 10 tags H System constants

H Texts

Operating mode

~ Advanced options ’
H Interface options
E Wedia redundancy

~ Real time settings
10 communication |

Real time options »
» Part X7 P1RI

>

Synchronization

Sync domain: |Sync-Domain_1 || Domainsemings |

synchreniztion rale: | Sync master [+

RTclass: |RT,IRT |

Now the encoder is ready to operate in IRT mode.
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4 Configuration with STEP7

This chapter illustrates how to setup and configure a PROFINET encoder to work in RT and IRT modes, using
STEP7 programming tool.

The following examples were generated with

¢ SIMATIC STEP7 V5.5 + SP3 programming tool
e Siemens CPU315-2PN/DP 315-2EH14-0AB0 V3.2
e PROFINET ELAP Encoder MEM540BPNTM10

These examples are about a project in which the main CPU was already inserted. More details about the
programming tool can be found in the examples provided directly by Siemens, at link:
http://support.automation.siemens.com/WW/view/it/40263542/0/it

4.1 Device description file installation (GSDML)

In order to start using an absolute encoder with PROFINET interface, a device description file needs to be imported
into the configuration software. The device description file is a Generic Station Description Markup Language file,
which contains the necessary implementation parameters needed for a PROFINET IO device.

@gHW Config - [CPU315 {Configuration) -- PROYA_IRT]
@l station Edit Insert PLC ‘View | Options Window Help

J 0= gw @?5 } 5 H & Customize. ., Ctrl+Al+E L
Specity Madule; .
= (0] UR Configure Network

Symbol Table Chrl+Al+T
Report System Error...

EP e 7 PN

Edit Catalog Profile iC
Update Catalog

Install HW Updates ...
Install GSD File...

Find in Service & Support...

Greate Gatile for [-Device, .,

< I

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

2. Select the GSD file and click the Install button to start installing the file selected.
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4.2 Setting the encoder configuration

When the GSD file has been installed, the supported encoder types can be found in the HW Configuration under
PROFINET IO - Additional Field Devices - Encoders - ELAP PROFINET Encoder. Select the encoder, and
drag and drop it onto the PROFINET 1O system as shown in the picture below. If more than one encoder shall be
configured, then the following steps must be done once for each device.

@;Hw Config - [CPU315 (Configuration) -- PRO¥YA_IRT] ) & |C||l|
Ii“] Station Edit Insert PLC View Options Window Help ) Iﬂ |3<_|

D222 §g  belda D8N

il oix
Find: | N:I: ﬂhﬂ
Profile: I Standard L]

WY CROFIBUS DP A
.22 PROFIBUS-PA
=382 PROFINET IO

- =11 Additional Field Devices

=] {1 Encoders

: { =1 ELAF PROFINET
|LI @ Multtum 29 Bi
» H

] 51K

Ethernet(1): Sistema PROFINET 10 (100)

When correctly done, the encoder will appear on the PROFINET 10 system.

The next step will be to choose the type and length of data that should be sent to and from the 10 controller.

This is done by choosing one of different telegrams. The available telegrams for the Multi-turn 29 bit encoder can
be found under Multi-turn 29 bit 2 EO Encoder Multi-turn.

In the example below, standard telegram 81 is used. Drag and drop the telegram onto slot 1, sub slot 2, as shown
in the figure below.

E::Hw Config - [CPU315 {Configuration) -- PROYA_IRT] i 2 |EI|_&
@) Station Edit Insert PLC View Options Window Help 18 x|
D228 & 2e | da Do 2 e
S ol
= (0] UR j = l— -
7 ~ Find: M
2 CPU 315-2 PN/DP i .
= s | Ethernet(1): Sistema PROFINET 10 (100) Profie:  |Standard 4|
X2 PO - Us DP e
X2PIR Porta 1 US-Pa
X2P2R Porta 2 ETIO
3 LI itional Field Devices
4 Encoders
| 1 ELAP PROFINET Encoders
~= E Multiturn 29 Bit
| | _,‘_I S| EO Encoder Multitum
- [d ELAP Telegram 860
Standard Telegram 81
4m=| (1) ELAP-PROFINET-ENCODER Y
Slot M..| Order number | address | O address Diagnostic address: CM ders —
i FLANG 042" 1T v
X7 Y UYL i
A1 [[] A T
A\ ] A i SR
7 Y77 — e e z}k Components : vI
17 Mowtd Pl
1.2 — Standard Telegram 81 for Encoder ¢
GSDMLY2.2-ELAP-MEM-BUS-201 —=

40603 xml

NOTE: The steps above are to be performed once for each device.
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4.3 Setting the encoder device name

In a PROFINET network all 10 devices have got a unique device name. To set the encoder device name, double
click on the encoder icon to open the Properties window. The default name for the encoder appears in the “Device
name” field. Enter an appropriate device name (for example “ELAP-PROFINET-1") and then click the OK button.

Properties - ELAP-PROFINET-1

General ]

Short description: ELAP-PROFINET-ENCODER

|0 Device ENCODER [29 bit Absolute] with PROFINET-|0-functionality (RT, IRT,
cyclic and acyclic communication , Clock synchronization). Resolution 13 bits
steps per revolution plus 16 bit for Revolution counter

Order no./ firmware: MEM-PNET-13-16 /1.0
Famnily: ELAP PROFINET Encoders

Device name: |ELAP-PROFINETA1

Then select PLC - Ethernet 2 Assign Device Name to open the Assign device name window.

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

NOTE: All connected devices need to be assigned a unique device name.

After changing device name, it is recommended to check the name change by opening the Verify Device Name
window under PLC - Ethernet =2 Verify Device Name.
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4.4 Setting the encoder parameters

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

4m|=)| (1) ELAP-PROFINET-ENCODER

Slot E Module Order number | address | O address Diagnostic a... | C... |
8 |y FELAFP-FROFINET A MEMN-FPNET-17-76 P i

A7 BT

Fard s

A LU

ZOFE"

1 2 E Standard Telegram 81

Choose the “Parameters"” tab. To set the parameter data, change the value of the different parameters by clicking
on the drop down list in the Value field for the respective parameter.

Properties - Module Access Point

Generall Addresses  Parameters l

| Value e
=3
[é%] Standard parameters (Encoder Profile)
(Z] Code sequence W
—[£] Encoder Class 4 functionality Enable
—[Z] Preset affects XIST1 Disable
(] Scaling Function contral Disable
—[Z] Alarm channel control Disable
—[Z] Compatibility Mode Profile version 4
—["=j| Scaling: Measuring units per Rev... 8192
—(Z] Scaling: Total measuring range 536870912
L[] Tolerated sign of life faults 1

After configuration and parameterization of the device, the settings must be saved and compiled by clicking on the
command Station - Save and Compile.

Then the settings are to be downloaded to the 10-controller by clicking on the command PLC - Download.

This data record is accessible run time, for read and write operations, at address OxBFO0O0.
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The basic procedures for encoder configuration and parameterization are the same as described above.

To enter the IRT settings of the encoder, double click on the “PN-10” field (slot 0.X1) to open the Properties

window.

4m =) | (1) ELAP-PROFINET-ENCODER

Order number

| address

0 address Diagnostic a...

g LLAPFROFINET A MEMFNET 1776 5
Fat 7 - BT S
PRS- RAE PR
£8 Frcoder Mt O
Metate ecess Fanxt SR
Standard Telegram 81 0..11 0.3

Select “Synchronization” tab to change the value of the Parameter RT Class to IRT and then choose the “Sync
slave” and IRT “High Performance” options, according to the picture below.

Properties - PN-10 (X1) i

General | Addresses  Synchronization I 0 Cycle | Media Redundancy |

Parameter | Value

(=43 Configuration f

[z Sync slave

LE] Mame of sync domain

syncdomain-default

S RT class IRT

L[Z] IRT option

High performance

Select “IO Cycle” tab to choose the Update Time in “Fixed factor” mode, and assign the encoder device to the

synchronization object OB61.

Properties - PN-10 (X1) '

General | Addresses | Synchronization 10 Cycle |Media Redundancy |

[z

— Update Time
Mode: ( lFixed factor :_I ]
et Send clock [ms]
Update time [ms]: |1.DUU Ll = |1 LI " I1 000
m Watchdog Time
Number of accepted update cycles with missing 10 data: 13 j'
Watchdog time [ms]: |3‘ 0oo
— Isochronous Mode
Assign 10 device in isochronous mode: ( {oBe1 =l ]
Application cycle [us]: l 1000.000 Data cycle [ps]: |1 000.000
Ti/To mode: Jin the network =l
Time Ti [read in process values) [ps]: 250.000 =
Titine. Titdag [ps]: (250,000, 7000,000) = 125,000
. Timebase Ti/To [us]: :
Time To (output process values) [us]: 250.000 g

x|

Before the encoder can operate in IRT mode it is necessary to set from which port of the encoder the connection

to the network has been done.

To set the topology, double click on the port from which the encoder is connected to the network.
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This is either slot 0.P1 (port 1, RJ45) or slot 0.P2 (port 2, RJ45). In the example in figure below Port 1 is used on

the encoder.
X

General | Addiesses  Topology I Options |

i~ Port Interconnection
Local port: |CPU31 55(1) ELAP-PROFINET-ENCODERPort 1 - RJ45 (P1)
Medium: Local port: lCopper— Partner port: ,Copper—
Cable name: | Copper L]
i~ Partners
Partner port: ( |CPU31 S\PN-I0 [CPU 315-2 PN/DP)\Porta 1 [R0/52/X2 P1 R) LI

Select the “Topology” tab and set the “Pértner Port”, that is the port from which the 10 Contr'oller is connected to the
network.

After these steps, set the IRT “High Performance” mode for the IO Controller, and enable the synchronization
signal of the OB61 object.

Properties - CPU 315-2 PN/DP - {R0/52) x|

Cycle/Clock Memary I Retentive Memory I Interrupts I Time-of-D ay Interrupts I Cyclic Interrupts

Diagnostics/Clock | Protection l Communication | ‘Web
General | Startup Synchronous Cycle Interrupts

Process image partition(s)
(e.g.: 1.4) [SFC126 / SFC127 Delay time

Priority 10 system no, | callis required)

0B61 |25 f1o0 =] |} f 18.000 ps

It is recommended to check all the settings for the encoder and the IO Controller by the command Edit 2>
PROFINET IO - Domain Management.

Make sure that in the Domain window the encoder class is IRT with “High Performance” option.

Now, your encoder is ready for IRT operating mode.
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5 PROFINET IO data description
According to the Encoder Profile V4.1 (PNO 3.162), encoders are divided into two classes, Class 3 and Class 4.

For further information regarding the encoder functionality refer to the device profile. The profile and PROFINET
technical information can be ordered at PNO in Karlsruhe, Germany (www.profinet.com).

5.1 Application Class definition

PROFINET encoders can be configured as a Class 3 or Class 4 PROFINET 10 device(see 3.4 and 4.4), according
to the encoder profile V.4.1 (PNO 3.162). A Class 4 configured encoder fully supports all functionalities according
to the encoder profile V4.1.

e CLASS 3: Encoder with base mode parameter access and limited parameterization of the encoder
functionality. Isochronous mode is not supported.

¢ CLASS 4: Encoder with scaling, Preset and base mode parameter access. Isochronous mode is
supported.

5.2 Standard signals

The table below describes the standard signals that are used to configure the 10 data.

Meaning Abbreviation Data type Data Flow
Velocity Value A NIST A Signed 16 Enc. =>PLC
Velocity Value B NIST B Signed 32 Enc. =>PLC
Control Word 1 Gl STW Unsigned 16 PLC =>Enc.
Status Word 1 Gl ZSW Unsigned 16 Enc. =>PLC
Position Value 1 G1 XIST1 Unsigned 32 Enc. =>PLC
Position Value 2 G1 XIST2 Unsigned 32 Enc. =>PLC
Position Value 3 G1 XIST3 Unsigned 64 Enc. =>PLC
Control Word 2 STW2 ENC Unsigned 16 PLC =>Enc
Status Word 2 ZSW2 ENC Unsigned 16 Enc. =>PLC

5.3 Telegrams

The configuration of PROFINET encoders is performed by choosing different telegram structures. The telegrams
are used to specify the data length, and which type of data are sent to and from the 10 controller.

The following telegrams are supported:

e ELAP Telegram 860: it uses 4 bytes for output data from the 10 Controller to the encoder and 4 bytes of
input data from the encoder to the 10 Controller. It is the same used by the PROFIBUS protocol.

Output Data from the 10 Controller:
Preset value (4 byte, Bit 31 used as command trigger).

Input Data to the IO Controller:
Position value (4 byte).

e Standard Telegram 81: it uses 4 bytes for output data from the 10 Controller to the encoder and 12
bytes of input data from the encoder to the 10 Controller.

Output Data from the 10 Controller:
STW2_ENC (2 byte)
G1_STW (2 byte)

Input Data to the IO Controller:
ZSW2_ENC (2 byte)
Gl_Zsw (2 byte)
G1_XIST1 (4 byte)
G1 XIST2 (4 byte)
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e Standard Telegram 82: it uses 4 bytes for output data from the 10 Controller to the encoder and 14
bytes of input data from the encoder to the 10 Controller.

Output Data from the 10 Controller:
STW2 _ENC (2 byte)
G1_STW (2 byte)

Input Data to the IO Controller:
ZSW2_ENC (2 byte)
Gl _Zsw (2 byte)
G1_XIST1 (4 byte)
G1_XIST2 (4 byte)
NIST_A (2 byte)

e Standard Telegram 83: it uses 4 bytes for output data from the 10 Controller to the encoder and 16
bytes of input data from the encoder to the 10 Controller.

Output Data from the 10 Controller:
STW2_ENC (2 byte)
G1_STW (2 byte)

Input Data to the IO Controller:
ZSW2_ENC (2 byte)
Gl_Zsw (2 byte)
G1_XIST1 (4 byte)
G1_XIST2 (4 byte)
NIST_B (4 byte)

e Standard Telegram 84: it uses 4 bytes for output data from the 10 Controller to the encoder and 20
bytes of input data from the encoder to the 10 Controller.

Output Data from the 10 Controller:
STW2_ENC (2 byte)
G1_STW (2 byte)

Input Data to the IO Controller:
ZSW2_ENC (2 byte)
G1_ZSW (2 byte)
G1 XIST3 (8 byte)
G1 _XIST2 (4 byte)
NIST_B (4 byte)

5.4 Format of Position Values in G1_XIST1 and G1_XIST2

The G1_XIST1 and G1_XIST2 signals consist of the absolute position value in binary format. By default the
G1_XIST1 signal is equal to the G1_XIST2 signal. In particular:

e Allvalues are presented in binary format.

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

e The setting in the encoder parameter data (measuring range) affects the position value in both
G1_XIST1 and G1_XIST2. The preset value, transmitted via acyclic process data, has an effect on
G1_XIST1 if the parameter “G1_XIST1 Preset Control” is active.

e G1 XIST2 displays the error code instead of the position value if any error occurs.
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ELAP encoder is an absolute multi-turn encoder with 29-bit resolution (8192 steps per revolution, 65536
distinguishable revolutions).

313029 28 27 26 2524 2322 212019181716 151413121110 9 87 6 5 4 3 21 0
S| s[s[s[s[s[s[s[s[s[s]S]$]

LSB

M = Multi-turn value (number of revolutions).
S = Position in single turn.

5.5 Format of the Position Value in G1_XIST3

In addition to the actual position value defined in the PROFIdrive Profile (Gx_XIST1 and Gx_XIST2) a 64-bit
position value named G1_XIST3 is defined to support encoders with a measuring length exceeding 32 bits.

G1_XIST3 has the following format:
e Binary format
e The actual position value is always right aligned, no shifting factor is used
e The settings in the encoder parameter data affect the position value in G1_XIST3 if Class 4 is
enabled.(See 3.4 and 4.4)

5.6 Control Word 2 (STW2_ENC)

The control word 2 (STW2_ENC) is referred to as the master Sign Of Life, and it includes the fault buffer handling
and Control by PLC mechanism from PROFIdrive STW1 and the IO Controller Sign-Of-Life mechanism from
PROFIdrive STW2.

Detailed assignment of control word 2 (STW2_ENC) is shown in the table below.

Bit Function
0...6 Reserved
7 Fault Acknowledge
8,9 Reserved
10 Control by PLC
11 Reserved
12...15 IO Controller “Sign-of-Life” counter

Bit 7, Fault Acknowledge:
e 1 - The fault signal is acknowledged with a positive edge. The encoder reaction to a fault depends on
the type of fault
e 0 - No significance

Bit 10, Control by PLC:
e 1 - Control via interface, EO 10 Data is valid
e 0> EO IO Data is not valid, except Sign-Of-Life

Bit 12... 15, 10 Controller “Sign-of-Life” counter.
NOTE: In case of operation with Technology Objects, see Appendix E of the present manual.

5.7 Status Word 2 (SZW2_ENC)

The status word 2 (ZSW2_ENC) is referred to as the slave’s Sign Of Life and it includes the fault buffer handling
and Control by PLC mechanism from PROFIdrive ZSW1 and the Slave Sign-Of-Life mechanism from PROFIdrive
ZSW2.

Detailed assignment of status word 2 (SZW2_ENC) is shown in the table below.

Bit Function
0...2 Reserved
3 Fault present / No fault
4...8 Reserved
9 Control requested
10,11 Reserved
12...15 Encoder “Sign-of-Life” counter
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Bit 3, Fault present:

e 1 - Unacknowledged faults or currently not acknowledged faults (fault messages) are present. The fault
reaction is fault-specific and device-specific. The acknowledging of a fault may only be successful, if the
fault cause has disappeared or has been removed before. If the fault has been removed, the encoder
returns to operation.

e 0~ No fault.

Bit 9, Control requested:
e 1 - The automation system is requested to assume control.
e 0 - No control requested.

Bit 12... 15, Encoder “Sign-of-Life” counter.

5.8 Control Word G1_STW

This word controls the functionality of major encoder functions.

Detailed assignment of control word G1_STW is shown in the table below.

Bit Function
0...7 Function requests: Reference mark search, etc.
8...10 Reserved

11 Preset mode (absolute or relative)

12 Preset request

13 Request absolute value cyclically

14 Activate parking sensor

15 Acknowledging a sensor error

Note: If the sensor parking is activated (bit 14 = 1) the encoder is still on the bus with the slave Sign Of Life active
and the encoder error and diagnostics switched off.
Note: In case of operation with Technology Objects, see Appendix E of the present manual

5.9 Status Word G1_SzZW

This word defines encoder states, acknowledgements, error messages of major encoder functions.

Detailed assignment of status word G1_SZW is shown in the table below.

Bit Function
0...7 Function status: Reference mark search, etc.
8 Probe 1 deflected
9 Probe 2 deflected
10 Reserved (set to 0)
11 Requirements of error acknowledgment detected
12 Preset operation executed
13 Transmit absolute value cyclically
14 Parking sensor active
15 Sensor error

Note 1: If bit 13 (Transmit absolute value cyclically) or bit 15 (Sensor error) is not set, there is no valid value or error
code transferred in G1_XIST2.

Note 2: Bit 13 (Transmit absolute value cyclically) cannot be set at the same time as bit 15 (Sensor error) as these
bits are used to indicate either a valid position value transmission (bit 13) or the error code transmission (bit 15) in
G1_XIST2.

5.10 Preset function

The preset function is controlled by bit 11 and bit 12 in the control word G1_STW and acknowledged by bit 12 in
the status word G1_SZW. The preset value is 0 by default and may be set by an acyclic data exchange parameter
defined in the parameter section.
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The preset function has an absolute and a relative operating mode, selectable by bit 11 in the control word
G1_STW. In particular:

e Normal operating mode: Bit 12=0
The encoder will make no change in the output value.

e Preset mode absolute: Bit 11 =0,Bit12=1
The encoder reads the current position value and calculates an internal offset value from the
preset value and the real position value. The position value is then shifted with the calculated
offset value to get a position actual value equal to the preset value. Negative values are not
accepted in this case for the preset position.

e Preset mode relative: Bit 11 =1, Bit 12 =1
The encoder uses the preset value as a relative offset value. The position actual value is shifted
by the value taken from the preset value. Positive and negative values are both accepted for the
preset position.

If ELAP telegram 860 is used, the preset function is executed just like in PROFIBUS-DP.

The preset value is transferred to the encoder in the 4 byte output value from the 10 Controller twice at least, the
first time with the highest bit active (MSB = 1) and then with the highest bit low (MSB = 0). The MSB bit is used as
command trigger, so the preset value is limited in a 31 bit interval of values. Only the absolute preset mode is
possible in this case.

Example: Resetting the encoder position value (preset = 0).
1. The IO Controller transmits 0x80000000
2. The IO Controller transmits 0x00000000

The encoder reads the current position value and calculates an internal offset value from the preset value and the
real position value. The position value is then shifted with the calculated offset value to get a position actual value
equal to the preset value. Negative values are not accepted in this case for the preset position.

5.11 Real-Time communication

PROFINET IO uses three different communication channels to exchange data with programmable controllers and
other devices.

The non real time channel based on TCP (UDP)/IP, for example, is used for parameterization, configuration and
acyclic read/write operations.

The RT or Real Time channel is used for process data transfer and alarms. Real-time data are treated with a higher
priority than data sent over the open channel. RT communications override the open channel to handle the data
exchange with programmable Controllers.

The third channel, Isochronous Real Time (IRT) is the high performance, high speed channel used for demanding
motion control applications. IRT data are treated with a higher priority than RT data sent over the RT channel.

PROFINET distinguishes among three real time classes for transmission of time critical process data.

Real-Time, RT Class 1

The typical cycle time for data exchange is about 100 ms.

e Unsynchronized Real-Time communication.
e Industrial standard switches can be used.
e Typical application area: factory automation.

Real-Time, RT Class 2

The typical cycle time for data exchange is about 10 ms.

e Synchronized and unsynchronized data transmission.
e Special switches supporting IRT are needed.
e Typical application area: factory automation.
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Isochronous Real-Time, class 3

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

e Clock-synchronized data transmission.
e Special switches supporting IRT are needed.
¢ IRT is required, for example, in motion control applications.
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6 IRT Communication and synchronization

For both transmission directions (Controller €<-> DO), user data reliability is achieved using a Sign-Of-Life 4-bit
counter. The value range of the Sign-Of-Life is only 1 to 15 respectively (0 = invalid).

6.1 Controller Sign-of-Life (C-LS)

Transmission C-LS

A 4-bit counter is used in Control Word 2 (STW2_ENC) as the Sign-Of-Life for the controller. This counter is
incremented by the controller in each controller application cycle, and thus also identifies the computation of the
position controller (first DP cycle in the TMAPC). The DO receives the new Sign-Of-Life of the controller together
with the new set-point at the time TO in the following DP-cycle.

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

Monitoring C-LS

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

If DO application does not recognize the expected numerical value after a parameterized number of controller
application cycles (TMLS = n x TMAPC), the affected Drive Axis messages a fault. After fault acknowledgement,
the DO application then attempts to automatically re-synchronize itself to the Sign-Of-Life of the controller
application. Depending on the particular application, a new start may be required.

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

. Failure of the controller application level (with DP transmission still operational)
o PLL failure
. The DP cycle TDP has been exceeded (through telegram repetition)

Example 1: Permanent LS failure, TMLS =5 x TMAPC (see 5.3 for counting strategy)

Taepc: I | | I | I | |

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

Example 2: Temporary LS failure, TMLS =5 x TMAPC (see 5.3 for counting strategy)

Tmarc : | | | | | | | |

Controller LS (reference): 1 2 3 4 5 6 7 8 9 10
Controller LS (actual): 1 2 2 2 5 6 7 8 9 10
Failure counter: 0 0 10 20 19 18 17 16 15 14
Response: | -== Failure |

Temporary failure with negative deviation.
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Twmarc: |
Controller LS (reference): 1 2 3 4 5 6 7 8 10
Controller LS (actual): 1 2 4 5 5 6 7 8 9 10
Failure counter: 0 0 10 20 19 18 17 16 15 14
Response: | == Failure |

Temporary failure with positive deviation.

6.2 Device Sign-of-Life (DO-LS)

Transmission DO-LS
A 4-bit counter in status word 2 (SZW2_ENC) is used as a Sign-Of-Life for the DO. The DO increments this counter
at each DP cycle.

Synchronization DO-LS
The DO application starts the DO’s Sign-Of-Life with an arbitrary value between 1 and 15, after successful PLL
synchronization and at the change (n -> n + 1) of the controller Sign-Of-Life.

Monitoring DO-LS

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

If the controller application does not recognize the expected numerical value after a parameterized time (TSLS = n
x TDP), the affected Drive Axis is shut down by the controller application (possibly also involved drives), and an
appropriate fault is signaled to the user. The controller application then attempts to automatically re-synchronize
itself to the Sign-Of-Life of the DO application. Depending on the particular application, a re-start may be required
or it may be sufficient to acknowledge the fault.

Example reasons for the Sign-Of-Life to fail may be:
. Failure of the DO application level (while DP transmission is still functioning)
. PLL failure
DO failure in the sense of DP (DO does not respond although telegram was repeated)

Example 1: Permanent LS failure TSLS =5 x TDP (see 5.3 for counting strategy)

DP cycle: | | | | | | [ | I
DO LS (reference): 1 2 3 4 5 6 7 8 9 10
DO LS (actual): 1 2 2 2 2 2 2 2 2 2
Failure counter: 0 0 10 20 30 40 50 50 50 50
Response: | == Failure | -= Switch-off

Example 2: Temporary LS failure TSLS =5 x TDP (see 5.3 for counting strategy)

DP cycle: | | | | | [ |

DO LS (reference): 1 2 3 4 5 6 7 8 9 10
DO LS (actual): 1 2 2 2 5 7 8 G 10
Failure counter: 0 0 10 20 19 18 17 16 15 14
Response: | == failure |

Temporary failure with negative deviation.
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DP cycle:

DO LS (reference): 1 2 z 4 5 6 7 8 9 10
DO LS (actual): 1 2 4 5 5 6 7 8 9 10
Failure counter: 0 0 10 20 19 18 17 16 15 14
Response: | -> failure |

Temporary failure with positive deviation.

6.3 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 (regardless whether it is a positive or negative
deviation) between the expected and actually transferred value for the controller Sign-Of-Life, it is incremented by
ten. For each additional deviation, the counter is incremented by ten again. If a deviation between the expected
and received controller Sign-Of-Life is not recognized, the counter is decreased by one. The minimum value which
may then be counted down to is zero. This is simultaneously the value from which counting is started.

This method ensures that more than 90% of the telegrams transferred in continuous operation originate from an
undisturbed controller application.

Depending on the previous history, it is possible that even a few controller Sign-Of-Life failures are enough 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 following example, 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
is set to three.

The same strategy is recommended when monitoring the DO Sign-Of-Life in the controller. However no parameter
relating to the maximum number of tolerable DO Sign-Of-Life character failures has been defined.

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

A
40 | Failure and shutdown
Failure Failure OK
Fai!urj OK ok Y
- |
Failure OK OK OK OK OK vV
OK OK OK OK OK g
20
IO_ V \ 4 v ! v
1
v
T T T T T G

Transferred sign-of-life
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7 Alarms and warnings

7.1 Diagnostics and Alarms

Diagnostic data are always transferred using Record Data communications over the non real time channel.
An 10 Supervisor must specifically request the diagnostic or status data from the IO device using RDO (Record
Data Object) services.

Alarm data are transmitted from the 10 device to the IO controller via the RT channel. Alarm is generated by the
encoder in case of failure the position value. Alarms can be reset (deleted) when all encoder parameters are within
the specified value ranges and the position value is correct.

7.2 Channel diagnostics

The encoder outputs a diagnostic interrupt to the CPU when it detects one of the supported channel diagnostics:

) Position error: code 0x900A (36874)
The encoder fails to read the correct position value as the data stored into RAM (preset and offset
values) are corrupted. It is advisable to contact ELAP service.

. Battery failure: code 0x9000 (36864)
The back up battery voltage has got to a critical level. It is advisable to contact ELAP service.

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

Note: If the called OB is not included in the PLC program, the CPU will go to stop.

7.3 Sensor status word

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

Supported diagnostic Error code in Description
G1 XIST2
Memory error 0x1001 The data stored into RAM are corrupted.
Battery at critical level 0x1002 The back up battery voltage has got to a critical level.
Master Sign-of-Life fault 0x0F02 The number of failures of the controller's life sign was
exceeded.

Profinet_Manual_STEP7+TIA (29_01_2021).docx 31



@k&@ PROFINET ENCODER OPERATING MANUAL

8 Acyclic Parameter Data

8.1 Acyclic data exchange

In addition to the cyclic data exchange, the PROFINET encoder also supports acyclic data exchange.

The acyclic data exchange is transferred over the non-real time channel and is used to read out and write status
information from and to the 10 device. The acyclic data exchange is performed in parallel to the cyclic data
communication.

Example of acyclic data:

Reading of diagnostic

Reading of 1&M functions (record OXAFFQ)

Reading / Writings of PROFIdrive parameters (record 0xBO2E)
Reading / Writing configuration data (record OxBFO0O0)

8.2 Identification and Maintenance (I1&M functions)

ELAP encoder, according to the encoder profile 3.162 and guidelines 5.502, also supports 1&M functionality.

The main purpose of the I&M functions is to support the end user if the device is running faulty or missing some of
its functionality. The I&M functions could be seen as an electronic hameplate containing common information
regarding the device and its manufacturer.

According to the PROFINET specification, all 10 devices must support at least the following 1&M functions:

Order ID
Hardware Version
Software Version
Product type
Manufacturer ID

8.3 Base mode parameter access

Acyclic parameters can be transmitted by 1 (single) or in blocks - up to 39 (multi) - in one access. A parameter
access can be up to 240 bytes long.

The request / response message is structured as follows:

| Request ID | Drive-Object ID | Number of parameters | Parameter address | Parameter values |

. Parameter address: one address for each parameter, if several parameters are accessed.
. Parameter values: if the Request ID is 0x02 (change value) the value is set in the request
message, if the Request ID is 0x01 (request value) the value appears in the reply.

8.4 Changing the preset value, parameter 65000

Request message:

Request reference 0x01

Request ID 0x02 0x01 - read value, 0x02 - change value
DO-ID 0x00 Drive Object identifier

Number of parameters 0x01

Attribute 0x10 0x10 - value

Number of elements 0x01

Parameter address OxFDES Parameter 65000

Sub-index 0x0000

Format 0x43 Data type: 0x41 - Byte, 0x42 - Word, 0x43 - Long
Number of values 0x01 Number of values = Number of elements
Value 0x00000064 Preset value = 100
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Reply message:

Request reference 0x01 The same value as in the request message
Response ID 0x02
DO-ID 0x00 The same value as in the request message
Number of parameters 0x01
Format 0x43
Number of values 0x01

8.5 Reading the Preset value, parameter 65000

Request message:

Request reference 0x02

Request ID 0x01 0x01 - read value, 0x02 - change value

DO-ID 0x00 Drive Object identifier

Number of parameters 0x01

Attribute 0x10 0x10 - value

Number of elements 0x01

Parameter address OxFDES8 Parameter 65000

Sub-index 0x0000

Format 0x43 Data type: 0x41 - Byte, 0x42 > Word, 0x43 = Long
Number of values 0x01 Number of values = Number of elements

Reply message:

Request reference 0x02 The same value as in the request message
Response 1D 0x01

DO-ID 0x00 The same value as in the request message
Number of parameters 0x01

Format 0x43

Number of values 0x01

Value 0x00000064 Read value

8.6 Supported parameters

ELAP MEM-BUS encoder supports the PROFIdrive parameters of the Encoder Profile 3.162, V4.1 (see also
section 9.13 Acyclic Data).

General Parameters

P922 - Telegram selection
Unsigned16, read only, it presents which telegram is used. Telegrams 81, 82, 83, 84 or 860 are possible.

P964 > Device identification
Array[5] of Unsigned16, read only.

P964[0] = 0x02AB Vendor ID (ELAP)

P964[1] =0 Drive Unit type

P964[2] = xX.XX Firmware version

P964[3] = yyyy Firmware date (year)
P964[4] = ddmm Firmware date (day.month)

P965 - Profile identification number
Octet String 2, read only.

P965[0] = 0x3D Encoder profile number
P965[1] =31 or 41 Profile version (depending on parameter Compatibility mode)
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P971 - Data transfer to non-volatile memory
Unsigned16, write only. Writing this parameter commands local data (as preset value P65000) to be saved.

P975 - Encoder object identification

Array[8] of Unsigned16, read only.

P975[0] = Ox02AB
P975[1] =0
P975[2] = xx.xX
P975[3] = yyyy
P975[4] = ddmm
P975[5] = 0x0005
P975[6] = 0x8000
P975[7] = 0x0001

P979 - Sensor format
Array[6] of Unsigned32, read only.

P979[0] = 0x00005111
P979[1] = 0x80000002

P979[2] = 8192
P979[3] = 0
P979[4] = 0
P979[5] = 65536

Vendor ID (ELAP)

Drive Object type

Firmware version

Firmware date (year)

Firmware date (day.month)

PROFIdrive DO type classification (5 - Encoder interface)
PROFIdrive DO sub-classification 1 (Bit 15 = 1 - Encoder class 4)
Drive Object identifier (DO ID)

5 = max index, 1 - number of encoders, 11 - structure version
Bit0 = 0 > Rotary encoder

Bitl = 1 > Absolute position in G1_XIST1

Bit2 = 0 - Position value 32 Bit .

Bit31 = 1 - Configuration and parameterization OK

Single turn resolution (13 Bit)

Shift factor for G1_XIST1

Shift factor for G1_XIST2

Number of distinguishable revolutions

P980 - List of supported parameters

Array[n] of Unsigned16, read only.

P980[0] = 922
P980[1] = 964
P980[2] = 965
P980[3] = 971
P980[4] = 975
P980[5] = 979
P980[6] = 65000
P980[7] = 65001

P980[8] = 0 End of list

Encoder specific parameters

P65000 - Preset value

Integer32, Read / Write access parameter, it is used with standard telegrams 81, 82, 83, 84.

P650001 - Operating status
Array[12] of Unsigned32.

P65001[0] = 0x000B0101

Structure version (1.01), max index (11)

P65001[1] = Operating status

P65001[2] = Faults
P65001[3] = 0x00000021
P65001[4] = Warnings
P65001[5] = 0x00000020
P65001[6] = 0x00000401
P65001[7] = OXFFFFFFFF
P65001[8] = Offset value

Supported faults

Supported warnings
Version of the Encoder Profile
Operating time (non implemented)

P65001[9] = Single turn resolution (max 8192)
P65001[10] = Total measuring range (max 536870912)
P65001[11] = Velocity measuring units (0, 1, 2, 3)
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Manufacturer specific parameters

P9 > G1_STW signal management (bit13 cyclical position request)
Unsigned16, Read /Write access parameter. Writing this parameter commands bit13 of the G1_STW

word in telegrams 81, 82, 83 and 84.

P9=0 bit13 in G1_STW is controlled by PLC program
P9 = 0x2000 encoder works like bit13 in G1_STW is always 1

P80 > STW2_ENC signal management (bit10 control by PLC)
Unsigned16, Read / Write access parameter. Writing this parameter commands bit10 of the STW2_ENC
word in telegrams 81, 82, 83 and 84.

P80 =0 bit10 in STW2_ENC is controlled by PLC program
P80 = 0x0400 encoder works like bit1l0 in STW2_ENC is always 1

35
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9 Functional description of the encoder
This chapter describes the functions implemented into ELAP PROFINET encoders:

Code sequence

Class 4 functionality
G1_XIST1 Preset control
Scaling function control
Alarm channel control
Compatibility mode
Preset value

Single turn resolution
Total measuring range
Maximum Master Sign-of-Life failures
Velocity measuring units
Encoder Profile Version
Offset value

See also sections 8.6 Supported Parameters, 9.13 Acyclic Data and 3.4 / 4.4 Setting the encoder parameters.

9.1 Code sequence

The code sequence defines the rotation direction, seen on the shaft, in which the position value increases. The
default value is 0.

. 0 (CW) - Increasing position value with clockwise rotation (seen from the shaft side).
. 1 (CCW) - Increasing position value with counter clockwise rotation.
This parameter is only used if Class 4 functionality is active.

Note: The position value will be affected when the code sequence is changed during operation. It is recommended
to carry out a preset after changing the code sequence.

9.2 Class 4 functionality

This parameter enables or disables the measuring task functions: Scaling, Preset and Code sequence.

If the function is enabled, Scaling and Code sequence control affects the position value in G1_XIST2 and
G1_XIST3. A Preset operation in this case always affects G1_XIST2 and G1_XIST3; if the parameter G1_XIST1
Preset control is disabled, the preset will not affect the position value in G1_XIST1. The default value is 1.

. 0 > Scaling, Preset and Code sequence controls are disabled
. 1 - Scaling, Preset and Code sequence controls are enabled (default)

9.3 G1_XIST1 Preset control

This parameter controls the effect of a preset operation on the G1_XIST1 actual value.

If Class 4 functionality is activated and G1_XIST1 Preset control is disabled, the position value in G1_XIST1 will not
be affected by a Preset operation. The default value is 1.

. 0 > G1_XIST1 is affected by a preset command
. 1 - Preset does not affect G1_XIST1 (default)

Note 1: The preset control is disabled by setting this parameter to 1.

Note 2: There is no functionality of this parameter if class 4 is disabled.
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9.4 Scaling function control

This parameter enables or disables the Scaling function of the encoder. The default value is 0.
. 0 - Scaling function is disabled (default)
. 1 - Scaling function is enabled

Note: The parameter “Class 4 functionality” must be enabled to use this parameter.

9.5 Alarm channel control

This parameter enables or disables the encoder specific Alarm channel transferred as Channel Related Diagnosis.
This functionality is used to limit the amount of data sent in isochronous mode. If the value is zero (default value)
only the communication related alarms are sent via the alarm channel. If the value is one (1) also the encoder
profile specific faults and warnings are sent via the alarm channel.

. 0 > No profile specific diagnosis is transmitted (default)
o 1 - The profile specific diagnosis is switched on

Note: This parameter is only supported in compatibility mode.

9.6 Compatibility mode

This parameter defines if the encoder operating mode has to be compatible with the Encoder Profile Version 3.1.
The default value is 1.

. 0 - Compatibility with the Profile Encoder 3.1 is enabled
1 - Profile Encoder 4.1 is used; compatibility with previous versions is not enabled (default)

The table below shows all the functions affected by compatibility mode.

Function Compatibility mode enabled (0) Compatibility mode disabled (1)
Control by PLC Ignored, the control word (G1_STW) and the set | Supported.

(STW2_ENC, Bit 10) | point values are always valid.

Control requested (ZSW2_ENC) is not supported
and itis setto 0.

Maximum Master | Supported. Not supported. Only one failure is

Sign-of-Life failures tolerated.

Alarm channel | Supported. Not supported. The application

control alarm channel is active and
controlled by a PROFIdrive
parameter.

P965[1] Profile | 31 (V3.1) 41 (v4.1)

identification number

9.7 Preset value

The preset value function enables to match the encoder position value to a known mechanical reference point of
the system. The preset function sets the actual position of the encoder to zero (default value) or to the selected
preset value. The preset function is controlled by bits in the control word (G1_STW) and acknowledged by a bit in
the status word (G1_ZSW). A preset value can be set more than once in parameter P65000 and it can be stored
into the non volatile memory using PROFIdrive parameter P971.

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

e Normal operating mode: Bit 12 =0
The encoder makes no change in the output value.

e Preset absolute mode: Bit 11 =0, Bit 12=1
The encoder reads the current position value and calculates an internal offset between the preset
and the position values. The position value is then shifted by the calculated offset to get a position
value equal to the preset value. Negative values are not accepted in this case.
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e Presetrelative mode: Bit 11 =1, Bit 12=1
The current position is shifted by the preset value, which could be either a negative or a positive
value set by the encoder parameter P65000.

The steps below should be followed by the 10 Controller when modifying the Preset value parameter:

1. Read the preset parameter P65000 and check if this value meets the application requirements. If not,
proceed with the following steps.

2. Write the preset value into the individual parameter P65000.

3. Store the parameter into the non volatile memory by writing the parameter P971, in case the value must
be used after the next power on sequence.

Note 1: The preset function should only be performed with standstill encoder.
Note 2: The number of possible preset cycles is unlimited.

9.8 Scaling function parameters

The scaling function converts the encoder physical absolute position value by software in order to change the
resolution of the encoder. The scaling parameters will only be activated if the parameter Class 4 functionality and
Scaling function control are enabled. The permissible value range for the scaling is limited by the resolution of the
encoder. The scaling parameters are securely stored in the 10 Controller and are reloaded into the encoder at each
power-up.

The Single turn resolution parameter sets the number of different measuring steps during one revolution of the
encoder. The physical single turn resolution value of ELAP encoder is 13 Bit; therefore the permissible value range
is between 1 (2 exp0) and 8192 (2 expl3).

The Total measuring range of the encoder is calculated by multiplying the single turn resolution by the number of
distinguishable revolutions. ELAP encoder features a global physical resolution of 29 Bit; therefore the permissible
value range is between 1 and 536870912 (2 exp29).

That is:
single turn resolution x number of revolutions = 8192 (2 exp13) x 65536 (2 expl6) = 536870912 (2 exp29).

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

9.9 Maximum Master Sign-of-Life failures

This parameter defines the number of allowed failures of the master’s sign of life.

All the values between 1 and 255 are allowed, the default value is 1.

Note: This parameter is only supported in compatibility mode. Otherwise, one failure only is tolerated.

9.10 Velocity measuring units

This parameter defines the coding of the velocity measuring units used to configure the signals NIST_A and
NIST_B. Standard telegram 81 has no velocity information included and the encoder does not use the velocity unit
information in this case. Telegrams 82, 83 and 84 include velocity output and need a declaration of the velocity
measuring units. The following values are available:

. 0> Steps /s
. 1 - Steps /100 ms
. 2 > Steps /10 ms
. 3 > RPM (default)
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9.11 Encoder profile version

It is the version of the profile document implemented in the encoder. This parameter (P65001[6]) is not affected by
the Compatibility mode settings.

Bit Meaning

0...7 Least significant number of version (from 0 to 99)
8...15 Most significant number of version (from 0 to 99)
16... 31 Reserved

9.12 Offset value

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

The offset value is stored into a non volatile memory and can be read by the encoder at any time (P65001[8]).

The data type for the offset value is a 32-bit value with sign, whereby the offset value range is equal to the
measuring range of the device.

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

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

9.13 Acyclic Data

The PROFINET encoder supports the following acyclic data exchange functions, for PROFIdrive parameters
defined in the Profile Encoder 3.162, V4.1.

The following parameters are included in the Record Data Object 0xBOZ2E.

General parameters:

Parameter Meaning Data type Access
(R > read, W > write)
P922 Telegram selection Unsigned16 R
P964 Device identification Array[5] R
Unsigned16
P965 Encoder profile number Octet String 2 R
P971 Transfer to non volatile memory Unsigned16 W
P975 Encoder object identification Array([8] R
Unsigned16
P979 Sensor format Array|[6] R
Unsigned32
P980 List of supported parameters Array[n] R
Unsigned16
Encoder specific parameters:
Parameter Meaning Data type Access
(R > read, W > write)
P65000 Preset value Integer32 R/W
P65001 Operating status Array[12] R
Unsigned32

The parameter P65000 sets the value for the preset function. This value can be stored into non volatile memory by
writing 1 in parameter P971, and then it is reload at power up.
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The parameter P65001 is a read-only structure containing information on the Encoder operating status. It is a
complement to the PROFIdrive parameter P979 described in the Profile for Drive Technology, PROFIdrive V4.1,
Order nr 3.172 available from PROFIBUS and PROFINET International.

Sub index Meaning

Header

Operating status
Faults

Supported faults
Warnings

Supported warnings
Encoder Profile version
Operating time

Offset value

Single turn resolution
Total measuring range
Velocity measuring units

R
RiBlo|o|~jo|u|s|wiNk|o

Sub index 1: Operating status
The status of different encoder functions can be read out. The mapping of the respective functions is
shown in the table below:

Definition
Code sequence
Class 4 functionality
G1 XIST1 Preset control
Scaling function control
Alarm channel control
Compatibility mode
6...7 Reserved for the encoder manufacturer
8... 31 Reserved for future use

—

glh|wN|k|o|®

Sub index 2/3: Faults / Supported faults

t Definition
Position error Supported
Under voltage

Over voltage

Short circuit
Commissioning diagnostics
Memory access error Supported
6... 31 Currently not assigned

gls|wiN|k|o|®

Sub index 4/5: Warnings / Supported warnings

Bit Definition

0 Frequency exceeded

1 Over temperature

2 Light control reserve

3 CPU Watchdog status

4 Operating time limit warning

5 Battery voltage low Supported

6... 31 Currently not assigned
Manufacturer specific parameters:
Parameter Meaning Data type Access
(R > read, W = write)

P9 Management of bitl3 in G1_STW Unsigned16 R/W
P80 Management of bit10 in STW2 ENC Unsigned16 R/W
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9.14 Identification and Maintenance (I&M Function)

OPERATING MANUAL

In addition to the PROFIdrive parameter P964 - Device Identification, 1&M functions are supported by the encoder.
The 1&M functions can be accessed at record index OXAFFO. The following 1&M functions are supported.

(Array of Bit)

I&M parameter Byte Data type Comment
MANUFACTURER_ID 2 Unsigned16 Manufacturer identification code (0x02AB
for ELAP), assigned by PROFIBUS &
PROFINET International (P1)
ORDER_ID 20 ASCII String Contains the most relevant part of the
order code
SERIAL_NUMBER 16 ASCII String Contains the serial number of the
encoder
HARDWARE_REVISION 2 Unsigned16 Hardware edition
SOFTWARE_REVISION 4 1 Char + Software edition
3 Unsigned8 (“v”, 0x01, 0x00, 0x00 - V1.0.0)
REVISION_COUNTER 2 Unsigned16 Revision counter
PROFILE_ID 2 Unsigned16 Profile identifier (0x3D00 for encoders)
PROFILE_SPECIFIC_TYPE 2 Unsigned16 Contains the encoder type
(0x0001 - Absolute Multi-turn Encoder)
IM_VERSION 2 2 Unsigned8 I&M 3.502 Document version
(0x0200 - 2.0)
IM_SUPPORTED 2 Unsigned16 Value = 0 > Only I&MO0 block is

supported
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10 Encoder replacement using LLDP

ELAP encoder supports LLDP (Link Layer Discovery Protocol), that is Layer 2 Protocol, used to detect the closest
neighbors in the network. It enables a device to send information about itself and to save information received from
neighboring devices, i.e. it provides the option of communicating data between neighboring devices (e.g. device
name, port, MAC address). This information allows a network management system to determine the network
topology. The protocol is formally referred to by the IEEE as Station and Media Access Control Connectivity

OPERATING MANUAL

Discovery specified in standards document IEEE 802.1AB.

Among the main uses, LLDP allows to replace a device of the PROFINET network. The partner ports before and

behind the replaced device save the relevant information so that no additional configuration is necessary.

10.1 Encoder replacement with TIA PORTAL V13

Enable “Support device replacement without exchangeable medium” in PN-IO properties.

Project Edit View Insert Online  Options Tools Windew

[ [ [ seveproject 2| ¥ 2

X 0 G &

Help

ME B R & coonline (¥ coofiiine | 2 8 B 2¢: 1]

Devices

& Topology view [gh N

OO

~ 1§ CPU 3152 PN/DP[CP...

[IY pevice configuration
% Online & diagnostics

» [l Program blacke

» [ Technology objects

» [} External source files

» [ PLC togs

» [l PLC data types

» 5\ Wiatch and force ta ..

» [ Online backups

» i Device proxy data
63 Program info
CAPLCalarms
& Text lists

» [ Local modules

» [ Distributed 10

3 I —

< [

# FIEICYE i [ ] Device overvew

W .. Module

- CPU3IE
WPIL
P PMC

(> < I

‘Q Properties |:ll Infe

J General ‘l 10 tags

H System constants H Texts ‘

General
Ethemetaddresses
Time synchronimtion

v | Details view

Operating mode

Name

~ Advanced options

Interface options

> Interface options

[C)call the user program if communieation errors aeeur
ﬂ (¥ Support device replacement without exchangea ble medium
o [vluse IEC V2.2 LLDP mode

Configure the topology, selecting a partner port for all connected devices.

Insert  Online  Options.

Tools

Window  Help

& X EExX9:: 5 YMEER F coonine F coofiline o [A B x — 1)

PROVA_IR_1_OK_1xmanuale » Devices & networks

= Topology view

JDP[CP...
nfiguration
diagnostics
slocks

Jy objects
ource files

ypes

CPU 315-2 PNIDF
CPU515-2 FNIDP

ELAF-PROFINET ..
Multiturn 29 8t

1force ta..
ckups
oxydata
nfc

5

ELAP-PROFINET ..

Muhiturn 29 8t

ELAP-PROFINET ..
Multiturm 29 Bit

=

P

dules
A in

<|

Check that Online / Offline topologies are equal.

Online  Options Tools Window Help

2EX D i LK

0

IFdl Demrnrtine

R & Goonline ;¥ cooffine o [M B x 1)

‘E’ Topology view  [gf MNefwork view [[Iy

75% = Topology overview
~| |& Portinterconnection. 8B Comparqfflinelonline
[ = ¢! Device !/ port slot Fartn
= CPUIISZPNIDP ELAP-PROFINET... o =
| CPU315-2PNDF Multtum 25 Bt ﬁ\ v CPU3T5_ELAP_RT
: - CPU315-2 PNIDP 2
P ~ PO
! [ Fort 1
E - Fort2 GSD
[ ~ GSD device_1
I ~ ELAP-PROFINETENCODER O
ELAP-PROFINET ... . ELAP-PROFINET .. - w Interface
Multturn 25 git ﬁ\ Multturn 29 Eit E o Port 1 - RI4S cPuz
— — Fort2 - RI45 GSD
~ GSD device_2
~ ELAPFROFINETENCODER_1 0
<] | B3] Al [
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Note: When you replace an IO device (set to factory reset), make sure that the PROFINET cable is then inserted
into the correct port as it is configured in the topology. Otherwise, the system will not run.

10.2 Encoder replacement with STEP7

Enable “Support device replacement without exchangeable medium” in PN-IO properties.

Ethernet(3]: PROFINE T-0-System [100]

EATEE|

4 Media Redundancy | Time-of-D'ap S ynchronization | Options
General | Addresses | FROFIMET |-Device | Sunchronization
Shart description: FH-I0
Device name: lF'N-ID

[~ Use different method to obtain device name

IV Support device replacement without exchangeable medium <

~Interface
Type: Ethernet

-

Device number: 0

Addrezs: 192.168.16.254
Metwarked: Yes Properties... | addr... | Comm
Comment:

L

(&)
@l station Edit Insert PLC View Options indow Help =] x|
D2 &g el daldo|Bw
1 -
2 CPU 3152 PN/DP
g MPIDP Ethemel[3} PROFINETI0-System [100)
Ol BN
X2PIA Poit T
1) ELAP P
X2 P2R Poit 2 @ [.r] @AEEPR|  [HEIELPF
3 D S o [ —
B 4 P | =] =
5!
General| Addiesses  Topsloay | Options |
~Fat
Local pot CPU315_ELAP RT\3 ELAP-PROFINE T-ENCODER-2\Port 1 - RJ45 (F1]
Mediun: Lacal part: Copper Partner part; Copper
Cable name: [Copper =l
IR ;I_I
% Paitner part: [CPUZ15_ELAP_RTVPRHAD (CPU 315-2PN/DPIPor 1 ROVS22PTR) ]
— Altemating partne ports: =]
£ |
d 0 »
Add | ez | D |
" -CableD.
£ Cable length 100m - (Sianal delay time: 0.60 ps)
" Signal delay fime [us} [ED
istart| # SIMATIC Manager - FRO... || B HW Config - [CPU315_.. « Mo 1593

Now open the topology editor.
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Bl Stetion Edit Insert PLC Wiew Options Window Help
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SEES|
L8l x|

[DZ2-7 %8| =6 e 8w

CPU 315-2 PN/DP

Ethermet(3) PROFINETD-System (100]

Copy
Paste
Insert Multi-Contraller Device

ChrlC
ChlHY.

2] ELAP-PI

Feplace Object. .

s Waster Syster

Disconnzct Master System

Master, System Tsochronous Made
Insert PROFINET IO System
Disconnect PROFINET 10 System
PROFINET IO Domain Management...

PROFIMET IO Isochronous mode

Spedfy Mol .

I Y

Del S

Ta

Go
- =] o ur Flier fissigned iodulss

Assign Asset 1D,

Module Manftor/Mody Pl addr... | | addr... | @ addr... | Comment
Edt Symbols. .
[BICPUSIEZE  coiecpropertes. Pt
R W Open Object With,, ChIHAIEED F747
SNSD Chenge fccess » LOgET
Fort 1 LI
P2l

Product Suppert Information
FAQs
Find Manual

Crl+F2
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Chrl+Fe

Start Device To|

S
a1
2
A
A2
XA Port 2
3 |
4
5 |
L
1|
8
a

Edit topalagy of the current subnet.,

/start| (7 My Pictures

| ' saTIC Manager - pRO... | [E% v Config - [cPUSLS ..

Check that Online / Offline topologies are equal.

[CPU315_ELAP_RT (Confi

Eﬂ] Station Edit Inserk PLC  Miew Options Window Help

=
T

« W 1805

=1=1x|
=181 x|

DE%E %G| =0 b o B v

CPU 315-2 PN/DP

Ethemet[3: PROFINET40-System [100]

1 | I

E[;] ELAR-PY B (2 ELAP-PI
-~

e

B ELEPF
Ld -
| =
x

Table view | Graphic view' Offlinefonline comparison'

[T~

d|

Online | Update

Jbject Properties. .

Export... | Options...l

Inter niabic Selection range
¥ Show station name Filter: IShow all ports j Filter: [Show all ports j
Port Partner port | Cabls lsngth | = ELAP-PROFINET-EMCODER
- ELAP-PROFINET-ENCODER ELAP-PROFINET-ENCODER-1
B Fort 1 - R4S (P1) EL&P-PROFINET-ENCODER-1 \ Port 2 - RJ45 ... 100m 0. ELAP-PROFINET-ENCODER-2
O Fotz- RS F2) CPU31S_ELAP_RT
[5]- ELAP-PROFINET-ENCODER-1
B FPort1 - R4S (P1) ELAP-PROFINET-ENCODER-2 \ Part 2 - RJ45 ... 100m 0
B FPort 2 - RS (P2) ELAP-PROFINET-ENCODER \ Port 1 - RJ45 (P13 100m 0.
[5]- ELAP-PROFINET-ENCODER-2
E Porti -RMS (P1) CPU315_ELAP_RT 4 PN-IO(CPU 31 5.2 PNDR)... 100m 0
B Port 2 - RMS (P2) ELAP-PROFINET-ENCODER-1 \ Part 1 - RJ45 ... 100m 0. Passive Comp t
[=1- CRUZ1S_ELAR_RT - SCALANCE %100
[=1- PM-IC(CPU 315-2 PRDP) SCALANCE W
@ Port1 (2Pl R) ELAP-PROFINET-ENCODER-2 \ Part 1 - RJ45 ... 100m il medium converter
O Fort2(X2P2R) PC Modules
Standard IE

[+]- SIMATIC HML

Add

f.b'Startl .’-‘, SIMATIC Manager - PRO. .. || Ela HW Config - [CPU315__..

Note: When you replace an IO device (set to factory reset), make sure that the PROFINET cable is then inserted

Cancel

Help |

into the correct port as it is configured in the topology. Otherwise, the system will not run.
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APPENDIX A: Reading position with TIA PORTAL V13

This example shows how to read the encoder position and store it in memory, with telegram 860. Experience with
TIA PORTAL V13 programming tool and KOP programming language is required.

. Hardware components
IO Controller > SIEMENS CPU315-2PN/DP 315-2EH14-0AB0 V3.2
IO Device > ELAP PROFINET Encoder

. Software components
SIEMENS TIA PORTAL V13
GSDML file for ELAP PROFINET Encoder GSDML-V2.2-ELAP-MEM-BUS-xxxxxxxx.XML

Instructions in MAIN Block :

es
= a o s -— - & 4 = o o Oy M
© Rlast u =R EPR@ra:El 80 S & KB
Main
Devices & networks Name Data type Offset Default value Comment
PLC_1 [CPU 315-2 PN/DP] 1 @~ Temp
Device configuration 2 lan OB1_EV_CLASS Byte /| 0.0 Bits 0-3 = 1 (Coming event), Bits 4
iig y ( ] )
%/ Online & diagnostics ) Ol -
g Program blocks i
Y
B Add new block A Al —— 1
48 Main [0B1]
4 Technalogy objects ~ Block title: “Main Frogram Sweep (Cycle)®
External source files Comment
@ FLCt
a =5 - Network 1:
JE| PLC data types
i@ Wetch and force tables Read Encoder Position
& Online backups
& : M10.0
; Device proxy data
Iml._‘ - P_ 2 "position transfer” MOVE
iils view i EN ENO
W0 DO
*encoder *positian
Address position” — |y QUTI — memorny*
100% =
‘g Properties H:i.llnfo yHﬂ Diagnostics
‘ General ij" Cross-references || Compile || Syntax ‘

In this section the encoder position is read and transferred into the Double-Word variable MDO by the MOVE

instruction. This operation is conditioned by bit M10.0 state.

The next section shows how to use the encoder PRESET function:

Mame

1@ Temp

Data type Offset

Default value

Comment

<]

- Network 2:

w101
“load preset”

- Network 3:

W10
“load preset”

=2 Al =0

— -t

— ——k&n ENO
D16

IN oum

LoadEncoder Preset (1000}

MOVE

%QD0

“encoder preset”

Load Encoder Preset (1000}

%QD0

“encoder preset”

100% hd TR TR
— — 1

Setting the state of bit M10.0 to one, the immediate value 1000 will be transferred to the Encoder PRESET
value (%QDO0). For correct operation, reset the state of bit M10.0 to zero after the execution of two PLC

cycles at least.
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APPENDIX B: Reading / Writing parameters in record data block 0xB0O2E

The following examples require experience with TIA PORTAL or STEP7 programming tool and STL (Statement
List) programming language.

Hardware components
IO Controller > SIEMENS CPU315-2PN/DP, CPU1512SP-1 PN
IO Device > ELAP PROFINET Encoder

Software components
SIMATIC STEP7 V5.5 + SP3/ TIA PORTAL V13 (or (V15)
GSDML file for ELAP PROFINET Encoder GSDML-V2.2-ELAP-MEM-BUS-xxxxxxxx.XML

Used Blocks

SFB53 WRREC - Special function block for writing a data record

SFB52 RDREC - Special function block for reading a data record

DB53, DB52 - Instance data blocks, assigned to SFB52 and SFB53 respectively
DB1 - Data block for the reply message structure

DB2 -> Data block for the request message structure

OB1, OB82 e OB86 - Organization blocks

FC1, FC2 - User functions

1) Create the DB2 block (reply message structure)

with TIA-PORTAL V13

Strumenti  Tool Finestra 7

Totally Inte
Y WG MG ®E R F collegaoniine i Interrompi collegamento online &2 mE o ]
Op
s e Feasds B2 =
Request ﬂ
a Mome Tipodi.. Offset Valore diav.. A ritenzio... |Visibilein HMI | Valore ..  Commento
1 40 - Static s
2 @ Request_reference Byte 0o B&16%1 E E D Reguest number [
i AT Request_ID Byte 1.0 B&16%2 @ @ D Reg.param.>1; change param.>2 E
4 @n= DO_ID Byte 20 620 )] =] [ s addressing for multiaxing drives
s a= No_of_parameters Byte 30 B#1681 =] =] [[]  ReadMiite 1 parameter ]
6 @= Attribute Byte 40 B#16#10 ] =] []  Asribute [ Format
7 a@s No_of elements Byte 50 B#168%1 )] =] [ numberofelements
B Farameter_index Word 60 Wi 168 FDES M =] [[]  Parameter number
s @s Subindex Word 80 620 )] =] [ sub-index
0 -@n Format Byte 100  B216%4 )] =] []  Data type: 41-wbyte, 42-=word, 43->dword
11 qm = No_of values Byte 110 B#16#1 M =] [[]  mHumberofvalues = Number of elements
12as Value DWord 120  DW#16%64 )] =] []  vValueiErmer number
4 e
with STEP7
Address |Name Type Initial value [Comment
0. STRUCT
+0.0| |Request_reference EYTE Bflegl Request number
+1.0| |Recuest_ID EYTE Eflegl Reg.param. -*1; change param.-*>2
+2.0| |DO_ID BYTE E#1640 Axis addressing for multiaxing ¢
+3.0| |No_of parameters BYTE Bflegl Read/Write 1 parameter
+4.0| |Attribute BYTE Efleglo Attribute / Format
+5.0| |[No_of elements BYTE Bflegl Nuwber of elements
+6.0| |Parameter_ index WORD WHLEEFDES Parameter number
+8.0| |Subindex WORD WELEH0 Sub-index
+10.0| |Format EYTE Bflegd3 Data type: 4l-*byte, 4Z-rword, 4
+11.0| [No_of_walues EYTE Eflegl Nuwber of wvalues = Number of ele
+12.0| [Value DWORD DUglego Value / Error number
=16.0 END_STRUCT
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2) Create DB1 block (request message structure)

with TIA-PORTAL V13

= Strument Tool Finestra ?

D G DMIEGE R S collegeorline ¥ interrompi collegamento online — o [M B 3¢ H [1]
PROVA_IR » Mig_S7_ELAP [Unspecific CPU S7 300] » Blocchi di programma * Response [DB1]

Totally In

C
Al bl Bepaes =N
Response ~
Nome Tipo di dati Offset Valorediavvic | A ritenzio... | Visibile in . |Valore dii.. Commento B
1 41 = Static
2 |4n|m= Request_reference _By\e | 0.0 E g [:] Request number mirrored|
: la. Response_ID Byte 10 =] =] (] Request parameter
4 la. DO_ID Byte 20 =] =] (] DO_ID mirrered
5 [a1w= Mo_of_parameters Byte 3.0 E g [:] Response about number
6 la= Format Byte 40 =] =] (] Response about paramet,
7 = Mo_of values Byte 5.0 E g [:] Response about number
M @ vawe Dwiord 50 ™ ™ [ value i Error Number
9 la. Value_2 Dword 100 =] =] [l
104 s values Dwerd 140 =) =] O
11 = Value_4 Dword 180 =] =] [l
12 @ = Value_5 Dword 220 =] =] [l
13 @ = Value_6 Dword 26.0 =] =] [l
14 40 = Value_7 Dword 300 =] =] [l
[ RERT L] Value_8 Dword 34.0 =] =] [l
16 4m = Value_9 Dword 380 =] =] =)
Tl e vaeio Dwiard 420 620 =] =] =]
18 4m = Value_11 Dword 46.0 DWi% 16#40000... =] =] =)
' 19 4m = Value_12 Dword 50.0 620 =] =] =)
with STEP7
-~
Address lName Type Initial value [Comment j
0. STRUCT
+0.0| [Request_reference BYTE Bfleg0 Request number mirrored
+1.0| [Response_ ID EYTE Efleg0 Request parameter
+Z.0| [DO_ID EYTE EBfleg0 DO_ID mirrored
+3.0| [No_of_ parameters BYTE Bflego Response about nuwber of pa
+4.0| [Format EYTE Bfleg0 Response about parameter foi
+5.0( (No_of_walues EYTE Bflego Response about number of wa:
+6.0( [Value 1 DWORD DUgleg0 Value / Error Number
+10.0( |Value_ 2 DWORD DWgLEE0
+14.0| (Value 3 DWORD DWglego
+18.0( |Value_ 4 DWORD DWgLEHO
+22.0| [Value_ S DWORD DWglego
+26.0( |Value & DWORD DWgleg0
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B.1 Writing Preset value (P65000)

We want to reset our preset value.
Let's write this FC1 function:
Network 1: Compile request to write parameter P65000 = 0

A M 7.0 ; Write preset command
JNB _ 001

1

DB2.Request reference

2

DB2.Request ID ; 1 = read, 2 = write
0

DB2.DO_ID

1

DB2.No of parameters

B#16#10

DB2.Attribute

1

DB2.No_ of elements

W#16#FDES8 ; OxXFDE8 = 65000
DB2.Parameter index

W#164#0

DB2.Subindex

B#lo#43 ; 0x41 = byte, 0x42 = word, O0x43 = dword
DB2.Format

1

DB2.No_of values

0

DB2.Value

[ I = I e o O o = Y o e O o = B o = O e I o I e B = I e R

001: NOP O

Network 2: Send write command

A M 7.0
AN M 7.3
AN M 7.4
AN M 7.5
AN M 7.6
S M 7.3

CALL "WRREC" , DB53

REQ :=M7.3

ID =W#16#7F6 ; from H/W configuration, "Module Access Point" (note 1)
INDEX :=W#16#BO2E

LEN :=16

DONE :=M8.0

BUSY :=M7.4

ERROR :=M9.1
STATUS:=MD34
RECORD:=P#DB2.DBX0.0 BYTE 16

M 7.4
R M 7.3
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Network 3: Read reply message

A M 7.0
AN M 7.3
AN M 7.4
AN M 7.5
AN M 7.6
S M 7.5

CALL "RDREC" , DB52

REQ :=M7.5

ID =W#16#7F6 ; from H/W configuration, "Module Access Point" (note 1)
INDEX :=W#16#B02E

MLEN :=50

VALID :=M8.3

BUSY :=M7.6

ERROR :=M9.0
STATUS :=MD30
LEN :=MW28
RECORD:=P#DB1.DBX0.0 BYTE 50

A

M 7.6
R M 7.5

NOTES

1. ID value in function blocks "WRRWC" and "RDREC" is CPU dependent.
For CPU315-2PN/DP, the Module Access Point of the first I/O device is 0x07F6, while for CPU1512SP-1
PN is 264. It is recommended to use symbolic address provided by TIA PORTAL. In this case, it is like
"ELAP-1~EO_Encoder_Multiturn_1~Module_Access_Point".

2. RECORD value in function blocks "WRREC" and "RDREC" depends on CPU and programming tool.
TIA PORTAL allows programmers to use their data block symbolic names (RECORD:=DB2).
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B.2 Writing parameters P9 and P80

We want to enable reading of position value in standard telegrams 81, 82, 83 and 84.
Let's write this FC2 function:

Network 1: Compile request to write parameter P9 = 0x2000

A M 7.1 ; P9 write command
JNB _ 001
L 2
T DB2.Request reference
L 2
T DB2.Request ID ; 1 = read, 2 = write
L 0
T DB2.DO_ID
L 1
T DB2.No of parameters
L B#lo#10
T DB2.Attribute
L 1
T DB2.No_ of elements
L 9
T DB2.Parameter index
L 0
T DB2.Subindex
L B#lo#42 ; 0x41 = byte, 0x42 = word, O0x43 = dword
T DB2.Format
L 1
T DB2.No_of values
L DW#16#2000 0000 ; High word of DB2.value
T DB2.Value
001: NOP O

Network 1: Compile request to write parameter P80 = 0x0400

A M 7.2 ; P80 write command
JNB _ 002

3

DB2.Request reference

2

DB2.Request ID ;1 = read, 2 = write
0

DB2.DO_ID

1

DB2.No of parameters

B#16#10

DB2.Attribute

1

DB2.No_ of elements

80

DB2.Parameter index

0

DB2.Subindex

B#lo6#42 ; O0x41 = byte, 0x42 = word, 0x43 = dword
DB2.Format

1

DB2.No of values

W#16#400 0000 ; parte alta della dword DB2.value
DB2.Value

[ I = I o I e o B o B = I e = R e B = R i =

002: NOP O
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Network 3: Send write command

Al
A M 7.1
0 M 7.2
)
AN M 7.3
AN M 7.4
AN M 7.5
AN M 7.6
S M 7.3

CALL "WRREC" , DB53

REQ :=M7.3

ID :=16#7F6 ; from H/W configuration, "Module Access Point" (note 1)
INDEX :=16#B02E

LEN :=16

DONE :=M8.0
BUSY :=M7.4
ERROR :=M9.1
STATUS :=MD34
RECORD:=P#DB2.DBX0.0 BYTE 16

A M 7.4
R M 7.3

Network 4: Read reply message

Al
A M 7.1
0 M 7.2
)
AN M 7.3
AN M 7.4
AN M 7.5
AN M 7.6
S M 7.5

CALL "RDREC" , DB52

REQ :=M7.5

ID =W#16#7F6 ; from H/W configuration, "Module Access Point" (note 1)
INDEX :=W#16#B02E

MLEN :=50

VALID :=M8.3
BUSY :=M7.6
ERROR :=M9.0
STATUS :=MD30
LEN :=MW28
RECORD:=P#DB1.DBX0.0 BYTE 50

A M 7.6
R M 7.5

NOTES

1. ID value in function blocks "WRRWC" and "RDREC" is CPU dependent.
For CPU315-2PN/DP, the Module Access Point of the first I/O device is 0x07F6, while for CPU1512SP-1
PN is 264. It is recommended to use symbolic address provided by TIA PORTAL. In this case, it is like
"ELAP-1~EO_Encoder_Multiturn_1~Module_Access_Point".

2. RECORD value in function blocks "WRREC" and "RDREC" depends on CPU and programming tool.
TIA PORTAL allows programmers to use their data block symbolic names (RECORD: =DB2).
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APPENDIX C: Using Telegram 81 in IRT mode

This example shows how to handle data with Telegram 81, in IRT mode, with object OB61. Experience with TIA
PORTAL V13 or STEP7 programming tool and STL (Statement List) programming language is required.

e Hardware components
IO Controller > SIEMENS CPU315-2PN/DP 315-2EH14-0AB0 V3.2
IO Device > ELAP PROFINET Encoder

e Software components
TIA PORTAL V13 / SIMATIC STEP7 V5.5 + SP3
GSDML file for ELAP PROFINET Encoder GSDML-V2.2-ELAP-MEM-BUS-xxxxxxxx.XML

e Used Blocks
SFC 126 > Special function, for reading peripheral inputs
SFC 127 - Special function, for writing peripheral outputs
OB61 - DP synchronous interrupt

Network 1: Reading peripheral inputs

CALL SFC 126
PART :=B#lo#l
RET VAL:=MW300
FLADDR :=MW302

L W 0

T "SZW2_ENC"
L W 2

T "Gl SZW"

L ID 4

T "Gl _XIST1"
L ID 8

T "Gl XIST2"

Network 2: Increasing controller Sign-of-Life counter (C-LS)

L "SignOfLife"
L 1

+I

T "SignOfLife"
L "SignOfLife"
L 15

>T

= M 20.0

A M 20.0

JNB 005

L 1

T "SignOfLife"

005: NOP 0
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Network 3: Setting the Encoder Control Word
; C-LS count in bit 12 to 15.
; bitl0 = Control requested by PLC

A "PLC Control"
= M 200.2

311.
200.
311.
200.
311.
200.
311.
200.

LS = | R = | I = [ o
ERREERERRREER

< woNdOE N> O

Network 4: Setting the Sensor Control Word
; bitl5 > Error acknowledgement
; bitl4d > Activate “park mode”
; bitl2 > Activate preset function
; bitll > Preset mode

A "ACK ERR"
= M 202.7
A "CMD PARK"
= M 202.6
A "REQ POS"
= M 202.5
A "CMD PRESET"
= M 202.4
M 120.7
A "PRESET MODE"

= M 202.3

Network 5: Writing peripheral outputs

L "STW2_ ENC"
T QW 0

L "Gl STWL"
T QW 2

CALL SFC 127
PART =B#1lo#1l
RET VAL:=MW304
FLADDR :=MW306
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APPENDIX D: Reading / Writing configuration record 0xBF0O0

This example shows how to read and write the encoder configuration data (see paragraphs 3.4 / 4.4 and chapter 9)
in PLC program. Experience with TIA PORTAL V13 or STEP7 programming tool and STL (Statement List)
programming language is required.

e Hardware components
IO Controller > SIEMENS CPU315-2PN/DP 315-2EH14-0AB0 V3.2
IO Device »> ELAP PROFINET Encoder

e Software components
TIA PORTAL V13 / SIMATIC STEP7 V5.5 + SP3
File GSDML per ELAP PROFINET Encoder GSDML-V2.2-ELAP-MEM-BUS-xxxxxxxx.XML

e Used blocks
SFB53 WRREC - Special function block for writing a data record
SFB52 RDREC - Special function block for reading a data record
DB53, DB52 -> Instance data blocks, assigned to SFB52 and SFB53 respectively
OB1, OB82 and OB86 - Organization blocks
FC1 - User function for read / write record OXxBFOO (configuration data)

Configuration data consist of 31 byte, as shown in the table below:

Byte offset Name Data type Default value
0 Operation settings Unsigned 8 0x26

1...4 Reserved

5...8 Measuring units per revolution Unsigned 32 0x00002000
9...12 Reserved

13... 16 Total measuring range Unsigned 32 0x20000000
17 Tolerated sign of life faults Unsigned 8 0x01

18 Velocity measuring units Unsigned 8 0x03

19... 30 Reserved

The operation settings consist of 8 bit, as shown in the table below:

Bit Definition Default value

0 Code sequence 0 (CW - clockwise)
1 Encoder class 4 functionality 1 (Enabled)

2 Preset affects XST1 1 (Disabled)

3 Scaling function control 0 (Disabled)

4 Alarm channel control 0 (Disabled)

5 Compatibility mode 1 (Profile version 4)
6...7 Reserved

In this example, we want to set the encoder scaling parameters at run-time:
e Measuring units per Revolution = 3600
e Total measuring range = 36000 (10 revolutions of 3600 pulses)
e We need to enable the scaling function control (bit 3), Operation settings = Ox2E

1) Reserve an area of 31 byte into the PLC memory:

CFG_Op_param MB 319 BYTE
CFG_SigleTurnRes 0 MD 320 DWORD
CFG_SingleTurnRes 1 MD 324 DWORD
CFG_TotalRange 0 MD 328 DWORD
CFG_TotalRange 1 MD 332 DWORD
CFG_maxCLS failures MB 336 BYTE
CFG _velocityMu MB 337 BYTE
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2) Create FCL1 function (handling the configuration record) :
Network 1: Request to read record OxBFOO

A
AN
AN
AN
AN
S

TEREERRR

~J] 00 00 J J I
P NERE NP O

CALL SFB 52 , DBb52

REQ :=M7.1

ID :=DW#16#7F6
INDEX :=W#16#BFO0O0
MLEN :=20

VALID :=M7.3

BUSY :=M7.2

ERROR :=M7.4
STATUS:=MD28
LEN :=MW32
RECORD:=P#M 319.0 BYTE 20

A M 7.2
R M 7.1
S M 8.0

Network 2: Setting new configuration data

A M 8.0
JNB 001

B#16#2E

“CFG_Op param” ;MB 319
3600

“CFG_SingleTurnRes 1” ; MD 324
36000

“CFG_TotalRange 1” ;MD 332

(= B e = I e I

~001: NOP 0
Network 3: Request to write record OxBF0O0

A
AN
AN
AN
AN
S

EEERRERE

@ ~J ~J 0 o o
NN O

CALL SFB 53 , DB53

REQ :=M8.1

ID :=DW#16#7F6
INDEX :=W#16#BF0O
LEN :=20

DONE :=M8.3

BUSY :=M8.2

ERROR :=M8.4
STATUS :=MD36
RECORD:=P#M 319.0 BYTE 20

A M 8.2
R M 8.1
R M 8.0
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APPENDIX E: Operation with Technology Objects

The encoder can be used as Encoder Technology Object, or be employed among different Technology Objects
such as positioning axis, synchronization axis and so on.

When one Siemens Technology Object is entered into the project, some of the bits of the encoder control words
may be set to zero, thus preventing a correct operation.

In this case it is necessare to set at 1 bit 10 (PLC control) and bit 13 (cyclic position research) respectively in
words STW2_ENC and G1_STW.

Two Move instructions must be entered into a previously configured MC-PostServo organization block in order
to set the bit described above.

T Siemens - C:\Usersizanfi\Documents\Automation\OT_AsseElettricolOT AsseElettrico

Progetto  Modifica  Visualizza Inserisci  Online  Strumenti  Tool  Finestra 7

CF HH ssveprogetto @ ¥ 35 03 X 0 @ G M IR & Collegs online ¥ Interrompi collegamento online &y [M M 3 — [[| * AL

OT_AsseElettrico » PLC_1 [CPU 15125P-1 PN] » Blocchi di programma » MC-PostServo [OB95]

Dispositivi Opzioni

E] s, EAERE A EER CdaP il G & G =

wonnns|

MC-PostServo > | Preferiti
iy Dispositivi & Reti Nome Tipo di dati Valore di default | Commento C——
L ~ | Istruzioni di base
~ [ PLC_1 [CPU15125P1 PN] 1 @ = input [~ o L)
Cenfigurazione dispesitivi 2 .
[} g p 2 |la Initia|_Call Bool 2 Teenenie E%
%/ online & Diagnastica s las PIP_Input Bool = 2
ks » i Combinazioni | 3
~ [.gl Blocchi di programma 4 las PIP_Output Bool + [&5] Temporizzatori
B Inserisci nuovo blocco 5 las 10_System USint L E
» [] Contatori =
& Wain [0B1] 6 @8 Event_Count Int 5 =
& MCinterpolator [0B92] Fll@ s | Sychronous T » [<] Operazionidic| g
L f : Synchronous o0 » [£] Funzioni mate. 2
4 MC-PostServo [0B95] e lan LTy Lin, = E
. <] M 3] | » =i operazioni ditr
& MCServo [0B91] i » By 0, di
» [ Blocchi di sistema ~ Titolo del blocco: =]’ & Operezionidic- fe
— — - — - b 50 Controlle del pr... |
(3 Oggetti tecnologici e NS 7 @
L [ Combinazioni S
W Inserisci nuovo oggetto } 55 Spostamentoe | v
» 4 ExternalEncader_1 [DB7] ~  Segmento 1: | 1 E
» & Positioningsuis_1 [DB2] C t > [ istruzioni " s
H
» ¥ synchronousAxis_1 [DB1] struzioni avanzate|

~ | Tecnologia

» [} Sorgenti esteme MOVE
+ [ Variabili PLC o Nome
[ & » [] Conteggio e misural
» g Tipi di dati PLC 62400 — N wWw = o :
» [ Tabella di controllo e di forzamenta S ouT — "Teg_4* » [] FID Contral

» [] Motien Contrel
» [7] Time-based 10

» [ig Backup online
3 5
» [ Traces P

» [ Comunicazione OPC UA v I — JEE—
~ | Vista dettagli 642000 — |y “qws

sk OuTl — "Tag_s”

MNome Indirizzo

~  Segmento2:

G
<] [ ] 100% —g—

| Proprieta [} Informazioni @) | % Diagnostica |

| Generale 5[ Riferimenti incrociati | Compila | Sintassi |
SN rrrrr——

Percorso Descrizione Vaia ? Errore Awvisi
<[ il

& OutputCam_1 | -4 ExternalEnc._.. & MC-PostServ...

5 vista generale |4 Main (081)

4 Vista portale

O Serivi qui per eseguire |a ricerca i}
Check the correct addresses for the encoders to be managed according to the telegrams employed.

The example above employs MOVE instructions. Different instructions may also be used, provided they are
aimed to set the mentioned bits in the respective control words.

Remark: Please, notice that the following parameters must be set to ZERO:

Technology Object setting page - > Hardware Interface -> Encoder Transmission Data

Bitin Gx_XIST1

Bit in Gx_XIST2
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elap

TECHNICAL SPECIFICATIONS

OPERATING MANUAL

MECHANICAL & ENVIRONMENTAL SPECIFICATIONS

Materials: case

shaft
Weight

Shaft/joint hole @

Revolutions/minute
Starting torque

Inertia

Max load

Vibrations resistance (10+2000 Hz)
Shock (11 ms)

Protection degree
Operating temperature
Stocking temperature

MEM-BUS 620 / 520 / 540

MEM-BUS 440 / 450
Aluminium

Stainless steel
500 g ca.

6, 8,10 mm 8, 10, 12, 14, 15 mm

6000
<0.8 Ncm
<25 g cm?
80 N axial/100 N radial
100 m/sec®
50 G

IP67 — IP65 shaft side
-30 + 70°C
-30 + 85°C

ELECTRICAL & OPERATING SPECIFICATIONS

Operating principle
Resolution/revolution
Revolutions no.
Initializing time

Data memory
Fieldbus

Supply

Power consumption
Accuracy

Connection

Magnetic
8192 steps/rev — 13 hit
65536 - 16 bit
<1ls
>20 years
No motion — Power off
PROFINET
10 + 30 Vdc
Protection against polarity reversal
2W
+ 1 LSB
2 M12 female connectors
+1 M12 male connector

Interference immunity EN 61000-6-2
Emitted interference EN61000-6-4
ORDERING INFORMATION
MEM520B PNT M 10 A
CONNECTORS POSITION
- = Radial outlet
A = Axial outlet
SHAFT/HOLLOW SHAFT @
No. of TURNS 6~ 8-10-12-14—-15mm
|INTERFACE M = Multiturn
TYPE PNT = PROFINET

MEMS520-Bus = Round flange @ 58 mm
MEM540-Bus = Round flange @ 58 mm
MEM®620-Bus = Square flange 63.5x63.5 mm
MEM440-Bus = Blind hollow shaft for motor coupling

MEM450-Bus = Blind hollow shaft, fixing by elastic support
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