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1 About this manual

1.1

en-2

This guide contains procedures for the exemplary use of the WITTENSTEIN sensor cynapse®.

This guide uses example code. If you require any code examples, please contact:
cybertronic-support@wittenstein.de

The original was prepared in German, all other language versions are translations of the original
instructions.

Information symbols and cross references
The following information symbols are used:
e Indicates an action to be performed
< Indicates the results of an action
® Provides additional handling information

A cross reference refers to the chapter number and the header of the target section
(e. g. chapter 2 “Hardware structure”).

A cross reference to a table refers to the table number (e.g. table “Tbl - 17).

1000106908 Revision: 01
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2 Hardware structure
The following hardware components were used for the sample project:

Control: Beckhoff C6930
IO-LINK master: ifm AL1330
IO-LINK device: WITTENSTEIN cynapse®

Figure 1 shows the schematic representation of the structure. The IO-Link master AL1330 is
connected to the PLC unit C6930 by means of EtherCAT (green). WITTENSTEIN cynapse® is
connected to port 1 of the |IO-Link master (black).

Figure 1: Schematic diagram

Revision: 01 1000106908 en-3
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3 Commissioning in TwinCAT3

To commission cynapse® you need a new TwinCAT project. In addition,
the following are required:

2 A network port on the controller is configured as an EtherCAT port
2 TwinCAT development environment is installed
< The hardware structure has been carried out according to Chapter 2

3.1 Configuration

Open the TwinCAT development environment (Visual Studio) and create a new TwinCAT project
via “File” = “New” = “Project...”. The new project is visible in the project folder explorer. It is
possible to use the TwinCAT “locally” on the C6390 or “remotely” from an engineering PC. In this
implementation example, TwWinCAT is used “locally”.

akg] Solution TwinCAT3 Project’ (1 project)
4 gl TwinCAT3 Project
4 _J SYSTEM
¥ License
b @ Real-Time
& Tasks
sfs Routes
2% Type System
@ TcCOM Objects
k2] MOTION
PLC
&3 SAFETY
[l c++
& ANALYTICS
4 Zvo
¥% Devices
ﬁ’ Mappings

Figure 2: Project folder explorer

3.2 EtherCAT Slave Information — Install File

ifm provides an ESI file for imaging the AL1330 in TwinCAT at www.ifm.com.
The ESI file defines all parameter and process data and their valid value ranges.

To integrate the ESI file into the EtherCAT configuration software TwinCAT 3.1:

- Download the device’s ESI file.

- Copy the downloaded file to the following subdirectory of the TwinCAT installation
directory: ..\3.1\Config\lo\EtherCAT

- Start TwinCAT

2 TwinCAT loads the device description into the device catalog.

en-4 1000106908 Revision: 01
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3.3 Inserting connected devices
In order to insert the connected devices, TwinCAT must be placed in “Config mode”, if it is not

already in it. To do this, click on the symbol or select “Restart TwinCAT (Config Mode)” from
the “TWINCAT” menu . Then, in the project folder explorer, you can select the “Devices”
located within the “I/O” item and either right-click to open a context menu and select “Scan” or

click on the icon & | in the menu bar to start the action.

SFEANLIE FUIULIUT ] LA IS LT Uy ~

gl Solution TwinCAT3 Project’ (1 project)
4 agl] TwinCATS Project
4 ] svYsSTEM
[ License
b @ Real-Time
B Tasks
== Routes
85 Type System
TeCOM Objects
MOTION
PLC
[ SAFETY

EC++

AMALYTICS

3 Add Mew ltem... Ins
%3  Add Existing ltem... Shift+Alt+A

Add Mew Folder...

&% Mappi

Export EAP Config File

¥ Scan
Paste Ctrl+V
Paste with Links

Figure 3: Select “Scan”

The following message must be confirmed and the “EtherCAT” devices must be selected in the
dialog shown in Figure 4

2 new I/0 devices found >

®MG|Device 2 [EtherCAT]  [Ethernst [TwinCAT-ntel PCI Ethernet Adapter [Gigab ok
[ |Device 1 [COM Port]  [Bus 0 Slot 30 UART 0 (0<FE40F004]] _
Cancel
Select Al
Unszelect &l

Figure 4: Selection of 1/0O devices to be integrated

Revision: 01 1000106908 en-5
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The following message “Search for new boxes” must also be confirmed in order to search for the

terminals connected to the devices.

Based on the configuration described here, the result is as follows:

) Solution ‘cynapse_Beckhoff_ifm' (1 project)
4 o] TwinCAT3 Project
4 (@ SvSTEM
¥ License
> @ Real-Time
b B Tesks
2 Routes
85 Type System
TcCOM Objects
& MomoN
4 @ rc
4 [} cynapse_example_project
4 GH] cynapse_example_project Project
(23 External Types

b

b
b

= References
3 DUEs
J GVLs
(3 POUs

(3 VISus
25 cynapse_example_projecttmc
b Gh PlcTask (PlcTask)
4 U cynapse_example_project Instance
b PlcTask Inputs
) SAFETY
Ce
& anawvmcs
4 @vo
4 % Devices
4 =% Device 2 (EtherCAT)
*® Image
*2 Image-Info
b 2 SyncUnits
3 Inputs
b [ Outputs
b @ InfoData
b 4D Box 6 (ifm |0-Link Master AL1330)
b ‘." Mappings

Figure 5: Configuring the TwinCAT 3 environment

2 There is now an EtherCAT device in the “Devices” item (here: Device 2 (EtherCAT)).
The IO-Link master AL1330 is attached to this.

Configuration of the 10-Link master AL1330

When creating the 10-Link master, an additional tab is created called “Slots”. Here are all
available 10-Link ports of the IO-Link master. By default, the ports are assigned a process data
image with four inputs and outputs each. WITTENSTEIN cynapse® sends process data with

a length of 16 bytes and does not receive any process data.

In order to store this process data profile on the port, the currently stored process data profile
must first be removed. To do this, select the desired port with one click, so that it is highlighted in

blue, and then click on the symbol
General EtherCAT Process Data Plc Statup  Diag History

Slot Module Moduleldent
-Li I0L_4/4_|/O-Bytes
@ 10-Link Ch.3 I0L_4/4_l/O-Bytes 0x00001305
@ 10-Link Ch.4 I0L_4/4_1/0-Bytes (x00001305
Download SlotCfg 0P

Figure 6: “|O-Link” tab

1000106908

Module Moduleldent
@ Deactivated (0x00001000
@ Digtal_IN 0x00001001
@ Digtal_OUT (x00001002
@ 10L_in_4Byte (x00001104
@ I0L_in_8Byte 0x00001106
@ I0L_In_16Byte 0x00001108
@ 10L_in_32Byte 0x0000110A
@ I0L_Out_4Byte 0x00001204
@ 10L_Out_8Byte 0x00001206
@ 10L_Out_16Byte 0x00001208
@ I0L_Out_32Byte 0x0000120A
@ I0L_4/4_1/0Bytes  (x00001305
@ 10L_8/8_1/0-Bytes  0x0000130B
@ 10L_4/16_1/0-Bytes  (x0000130C
@ 10L_16/4_l/0-Bytes  (x0000130D
@ 10L_16/16_1/0-Bytes (x0000130E
@ 10L_32/32_1/0-Bytes (x00001312

Description

Deactivate Slot (no DS clear)

Digttal Input

Digital Output

10-Link Input 04 Byte Process Data

10-Link Input 08 Byte Process Data

10-Link Input 16 Byte Process Data

I0-Link Input 32 Byte Process Data

[0-Link Output 04 Byte Process Data

[0-Link Output 08 Byte Process Data

[0-Link Output 16 Byte Process Data

[0-Link Output 32 Byte Process Data

10-Link Mix 04 Byte Input / 04 Byte Output Process Data
10-Link Mix 08 Byte Input / 08 Byte Output Process Data
[0-Link Mix 04 Byte Input / 16 Byte Output Process Data
10-Link Mix 16 Byte Input / 04 Byte Output Process Data
10-Link Mix 16 Byte Input / 16 Byte Output Process Data
10-Link Mix 32 Byte Input / 32 Byte Output Process Data

Revision: 01
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Then in the right table the appropriate process data image “IOL_In_16Byte” can be selected and

assigned to the selected port by clicking on * )

General EtherCAT Process Data Plc Slots  Startup Diag History

Slot Module Moduleldent Module Moduleldent  Description

® Deactvated 000001000 Deactivate Slot 10 DS cear)

@ 10-Link Ch.2 10L_4/4_1/0-Bytes 000001305 @ Digital_IN 0x00001001  Digital Input

@ 10-Link Ch.3 I0L_4/4_1/0-Bytes (0x00001305 X @ Digtal_OUT 0x00001002 Digital Output

@ 10-Link Ch.4 I0L_4/4_1/0-Bytes 0x00001305 @ 10L_in_4Byte 0x00001104  10-Link Input 04 Byte Process Data
@ 10L_In_8Byte 0x00001106  10-Link Input 08 Byte Process Data
@ 10L_in_16Byte 0x00001108  10-Link Input 16 Byte Process Data
@ 10L_In_32Byte 0x0000110A 10-Link Input 32 Byte Process Data
@ 10L_Out_4Byte 0x00001204 10-Link Output 04 Byte Process Data
ol O onac Qo000 o Quicus 02 Be Deoceoc D

v e ey OV AV oS Y (ol 7 R e R e

@10L_4/4_1/0Bytes  0x00001305  10-Link Mix 04 Byte Input / 04 Byte Output Process Data
@10L_8/8_1/0-Bytes  (x0000130B  10-Link Mix 08 Byte Input / 08 Byte Output Process Data
@ 10L_4/16_1/0-Bytes  (x0000130C  10-Link Mix 04 Byte Input / 16 Byte Output Process Data
@ 10L_16/4_1/0-Bytes  (x0000130D  10-Link Mix 16 Byte Input / 04 Byte Output Process Data
@ 10L_16/16_1/0-Bytes (x0000130E  10-Link Mix 16 Byte Input / 16 Byte Output Process Data
@ 10L_32/32_I/0-Bytes (x00001312  10-Link Mix 32 Byte Input / 32 Byte Output Process Data

[ Download SlotCfg Oa->p)

Figure 7: Process data image selection

An 10 Device Description file cannot be stored. A direct interpretation of the process data in the
IO-Link master is thus not possible and must be carried out in the following e.g. in the PLC
program.

3.5 Creating a PLC program

To create a programming environment, a new PLC subproject must be added from the context
menu of “PLC” in the project folder explorer by selecting “Add New Item...”:

akg] Solution 'TwinCAT3 Project’ (1 project)
4 vgl] TwinCAT3 Project
4 (@ SYSTEM
¥ License
4 @ Real-Time
[ 170 Idle Task
& Tasks
sfe Routes
2[5 Type System
TcCOM Objects
MOTION

— #
133 SAFETY Add New Item... Ins
C++ 3O Add Existing Item... Shift+Alt+A
IAgALYTIC: Paste Ctrl+V
4
4 : Paste with Links
4 "% Devices
4 == Dev Bl Hide PLC Configuration
28 Image

2% Image-Info

2 SyncUnits
Inputs

il Outputs

InfoData

[ Term 1 (EK1100)

b InfoData

b FH Term 2 (EL6224)
" Term 3 (EL9011)

33 Mappings

AV VYOV

Figure 8: Creating a PLC program
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In the subsequent dialog, a “Standard PLC Project” is selected and a project name

(e.g. “cynapse®_example_project”) is assigned. Selecting “Standard PLC Project” automatically
creates the “Main” program. This can be opened by double-clicking on the PLC subproject
“cynapse®_example_project” in “POUs”. A global variable list (GVL) is also created. Here you
have to create sample variables (e.g. as an array with a length of 16 bytes) for the continued
procedure, which can then be linked with the input variables of cynapse®:

MAIN & X

1 PROGRAM MAIN
- 2 VAR
3 arInput AT$I* : ARRAY[0..15] OF SINT;

END_VAR

€

Figure 9: Creation of global variables

After the PLC project has been compiled via “Build”, the variables marked “AT%” are present in
the “Assignments” and can be linked to the EtherCAT input variables.

4 Of} cynapse_example_project Instance
4 PlcTask Inputs
4 ¥ MAIN.arlnput

#! MAIN.arlnput[0]
MAIN.arlnput[1]
MAIN.arlnput[2]
MAIN.arlnput([3]
MAIN.arlnput[4]
MAIN.arlnput([5]
MAIN.arlnput[6]
MAIN.arlnput[7]
MAIN.arlnput[8]
MAIN.arlnput[9]
MAIN.arlnput[10]
MAIN.arlnput[11]
MAIN.arlnput[12]
MAIN.arlnput[13]
MAIN.arlnput[14]
MAIN.arlnput[15]

VELCELELUEL R R R R R R R R

1000106908 Revision: 01
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Through right-clicking on the respective variable, a window for selecting its link is opened
via “Change link.

4 PlcTask Inputs

4 F1 MAIN.arlinput

MAIN.;
MAIN.;
MAIN.:
MAIM.:
MAIN.;
MAIN.;
MAIM.:
MAIN.;
MAIN.;
MAIN.;
MAIM.:
MAIN.;
MAIN.;

LA .

MAIN.;
[ saFeTy

E C++

&l AaNALTICS

o

i Y Devices

MaING

M ChangeLink...
Clear Link(s)
Ge To Link Variable

Ge To Definition

t

F12

Take Mame Over from linked Variable

Display Mode

Move Address...
Online Write...
Online Force...
Release Force

Add to Watch
Remove from Watch

B Addte Scope

Figure 10: Create links between PLC variable and process objects

3.6 Activating the configuration
By activating the configuration via “TWINCAT” = “Activate configuration” or by clicking on the
symbol . the TwinCAT control is set to run mode and the process data from cynapse® is

interrogated cyclically.

4 Access to |I0-Link data

The Beckhoff I0-Link master terminal AL1330 is divided into two services. On the one hand, it
provides an 10-Link master for the connected sensors, on the other hand, it is an EtherCAT slave

of the higher-level TwinCAT master.

iRk
iRk
iRk
iBt
iBt
iBt
iT=

rRM
rRE
rRM
rBt
rPt
rBt
rls

In principle, cyclic and acyclic data are exchanged between the IO-Link master and the 10-Link
slave. From the perspective of the EtherCAT master, the cyclic process data can be accessed via

the PDOs. The access to the acyclic data (blob, parameters and events) takes place via AoE.

Revision: 01
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4.1 Reading process data

After successful configuration of the respective IO-Link port, the process data is displayed in the
“Process data” tab after a restart of the EtherCAT system. The process data are interrogated
cyclically in the set system clock and can be linked to PLC variables for further use.

General EtherCAT Process Data Pic Slots  Statup CoE-Online AoE -Online Diag History Online

Sync Manager: PDO List:
SM  Size Type Flags Index Size Name Flags SM Su
0 128 MbxOut 0x1A81 40 TxPDO I0-Link Device Status F 3 0
1 128 Mbxin 0x1A82 40 TxPDO I0-Link Port Qualifier F 3 0
2 12 Outputs 0x1A08 4.0 TxPDO New Diagnosis Message ... F 3 0
3 48 Inputs I 0x1A09 80 TxPDO Timestamp F 3 0
0x1A00 16.0 TxPDO 3 0
UK TAUT LAY TXrov 3 0
0x1601 40 RxPDO 2 0
0x1A02 40 TxPDO 3 0
0x1602 40 RxPDO 2 0
0x1A03 40 TxPDO 3 0
0x1603 40 RxPDO 2 0
4 »
PDO Assignment (0x1C12): PDO Content (0x1A00):
‘g:gg; Index Size Offs Name Type Default (hex)
[~10x1603 0x6000:01 1.0 0.0 input byte 0 USINT
0x6000:02 1.0 1.0 input byte 1 USINT
0x6000:03 1.0 20 input byte 2 USINT
0x6000:04 1.0 30 input byte 3 USINT
0x6000:05 1.0 40 input byte 4 USINT
0x6000:06 1.0 50 input byte 5 USINT
0x6000:07 1.0 6.0 input byte 6 USINT
0x6000:08 1.0 7.0 input byte 7 USINT
0x6000:09 1.0 80 input byte 8 USINT
0x6000:0A 1.0 9.0 input byte 9 USINT
0x6000:0B 1.0 10.0 input byte 10 USINT
0x6000:0C 1.0 1.0 input byte 11 USINT
0x6000:0D 1.0 120 input byte 12 USINT
n.AaAn.Are 1 n 1497 N low.d b.de 4 LICIT
Download Predefined PDO Assignment: (none)
iomn-imide Load PDO info from device
PDO Configuration
Sync Unit Assignment...

Figure 11: “Process data” tab

WITTENSTEIN cynapse® transmits the current temperature, as well as various acceleration
parameters. Various process data formats are provided in order to offer different characteristic
data with a constant process data length of 16 bytes. The process data format is configured as
described in Chapter 4.2.

cynapse® does not use any outgoing process data (from the point of view of the 10-Link master).

For more information on the available process data formats, please refer to the cynapse®
operating manual.

In order to convert the raw process data into measured values, they must be scaled in the PLC
program. For this purpose, all incoming process data, as described in Chapter 3.5, must be linked
to PLC variables in order to process them further in the PLC.

en-10 1000106908 Revision: 01
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Depending on the selected process data profile, cynapse® supplies different measurement data.

The various process data profiles can be found in the cynapse® operating manual.

The scaling of the process data for the process data profile “RMS, Peak to Peak, Temperature”

(see table “Tbl - 1”) is described below by way of example.

Byte Description Unit Conversion factor
0 reserved - -
1 Process data profil - -
2...3 RMS value radial m/s? 0,01
4..5 RMS value axial m/s? 0,01
6..7 RMS value tangential m/s? 0,01
8...9 Peak to Peak radial m/s? 0,01
10 ... 11 Peak to Peak axial m/s? 0,01
12 ... 13 | Peak to Peak tangential m/s? 0,01
14... 15 Temperature °C 0,01

Tbl - 1: Process data profile 1 “RMS, Peak to Peak, Temperature”

The measured values coming from cynapse® are of the type Integer and thus have a length of
2 bytes. Consequently, 2 bytes of the raw process data must always be linked to a measured
value. The following example shows the scaling of the process data in a PLC program. In order
to convert the measured values into a decimal number, the conversion factor specified in table
“Tbl - 1” can be used.

Declaration part:

PROGRAM MAIN

VAR

arInput AT%I* : ARRAY[O..15]

iRMS_X
iRMS_ Y
iRMS_Z
iPtP_X
iPtP_Y
iPtP_Z
iTemp

rRMS_X
rRMS_Y
rRMS_Z
rPtP_X
rPtP_Y
rPtP_z
rTemp

END_VAR

Revision: 01

: INT;
: INT;
: INT;
: INT;
: INT;
: INT;
: INT;

: REAL;
: REAL;
: REAL;
: REAL;
: REAL;
: REAL;
: REAL;

OF SINT;

1000106908
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Implementation:

[ [ KA Kk ok ok sk ok sk o sk o sk ok ok sk o sk o K o K Kk Kk Ko K ok K ok K ok Kok K ok

// ProcessData Read
//************************************************

//Connec

t

iRMS_Z :=

iRMS_Y :
iRMS_X :
iPtP_Z :
iPtP_Y :

iPtP_X :=

iTemp :

//Scale

rRMS_7Z :
rPtP_X :
rPtP_Y :
rPtP_zZ :
rTemp :=

Processdata

arInput[2] * 256 + arInput[3];
arInput[4] * 256 + arInput[5];
arInput[6] * 256 + arInput[7];
arInput[8] * 256 + arInput[9];

arInput[10] * 256 + arInput[11];
arInput[12] * 256 + arInput[13];

arInput[14] * 256 + arInput[15];

to Decimal
rRMS_X :=
rRMS_Y :=

iRMS_X * 0.01;
iRMS_Y * 0.01;
iRMS_Z * 0.01;
rPtP_X * 0.01;
rPtP_Y * 0.01;
rPtP_Z * 0.01;
iTemp * 0.01;

Configure the process data format

cynapse®

As described in Chapter 4.1, cynapse® supports different process data profiles with a constant
process data length. The process data profile is selected using the parameter “Settings” Index
0x60 Subindex 0x09 (“Process data profile”). As described in Chapter 4.3, the parameter
“Settings” can be adjusted by means of the function module “Write parameters” in the PLC
program or via the tab “AoE — Online” in the TwinCAT development environment.

The detailed description of the process data formats can be found in the “cynapse® operating
manual. Table “Tbl - 2:” shows an overview of the available process data profiles.

Process data Profile

Data type UlntegerT8
Authorization rw
Profile RMS, Peak to Peak, Temperature

Acceleration, Peak to Peak, Temperature

RMS, Acceleration, Temperature

1

2

3
=

bl - 2: Process data profile

® When writing and reading parameters via the tab “AoE — Online”, it should be noted that the
port numbering of Beckhoff and ifm are different!

1000106908
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4.3 Writing and reading parameters

cynapse® supports parameterization by ISDU (Indexed Service Data Unit). These acyclic
parameters must be explicitly requested or sent via the PLC. Access is via ADS or CoE.
The following describes how to read and write parameters using ADS.

An ADS address always consists of NetID and port number. An ADS command is sent from
TwinCAT via AoE (ADS over EtherCAT) to the 10-Link master AL1330 and from there to the

demand data channel.

AoE NetID

The AL1330 has its own NetID for communication. This can be looked up in the terminal
configuration in the “EtherCAT” tab under “Advanced settings” -> “Mailbox” -> “AoE”.

[ Solution Explorer BN 7inCAT3 Project + X
@E-o-5 |k E] General || EtheCAT b ProcessData Pic  Statup CoE-Onine AoE-Onine Diag History Online 10-Link
Search Solution Explorer (CtrlG P~
Type [EL6224 (O Link Master) ]
i3] Solution "TwinCAT3 Project’ (1 project)
4 450 TWinCAT3 Project Product/Revision: EL6224-0000-0021 ]
4 @ SvsTEM Auto Inc Addr. FFFF
g L
iy e B |
[ 1/O Idle Task 0 :
4 B Tasks Previous Pott: Tem 1 (EK1100)- B
[ PlcTask
5is Routes
% Type System
TcCOM Objects
[ momon
4 @lec Advanced Settings X
4 m}ln!itledi - General AoE
b +ZE] Untitled1 Project Behavior
U0 Untitied1 Instance Timeout Settings ADS over EtherCAT (AoE)
@ SAFETY [ Identification [ Generate Netid
i;‘ ;\ e FMMU / SM [ ntalize Netld
a Init Commands = ~
4« F@vo Mailbox Netld _1/2181282113.3 -
) |
“ %‘:Dw[';‘s 2 EthercaD Nan{ CoE
4 = Device 2 (Ether
22 Image = -
%9 Image-Info s
9 «)- Distributed Clock
> 2 SyncUnits o9
" -~ Iy gs @ ESCAccess
Inputs
b [ Outputs #
b @ InfoData 7
4 J§ Term1(EK1100) ¥R
b D #1 p)
2 Term 2 (EL6224) 1R
: PEESSERETION. Device %R
b DeviceState Inputs 1R
b 10-Link Port! #p)
b @ WcState #p
b @ InfoData &p
"] Term 3 (EL9011) s
&%, Mappings -
# 1
¥ 5
#A
4 o] | o

Figure 12: ADS address

Port number

The assignment of the query to a single 10-Link port takes place via the port number.

Revision: 01

The port number is assigned ascending from 0x1001. 10-Link port 1 thus corresponds to 0x1001

and |O-Link port n corresponds to port number 0x1001+n-1.

The following definition therefore applies to the IO-Link master AL1330 with 4 |O-Link ports

used here

IO-Link port 1 = port number 0x1001
IO-Link port 2 - port number 0x1002
IO-Link port 3 = port number 0x1003
|O-Link port 4 = port number 0x1004

1000106908
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ADS index group
The index group of an ADS command is set to 0xF302 for the |IO-Link demand data channel.

ADS index offset

In index offset, the 10-Link addressing is encoded with index and subindex.
The index offset is 4-byte in size and is divided as follows:

- Bit16-31: Index
- Bit 8-15; reserved
- Bit0-7: Subindex

Example: Index 0x005D and subindex 0x02 equals index offset 0x005D0002
The available acyclic parameters can be read in the cynapse® operating manual.

4.4 Sample project: Reading/writing parameters

The following describes how parameters can be read or written via AoE using the function
modules “ADSRead” and “ADSWrite”.

The two modules “ADSRead” and “ADSWrite” are part of the Beckhoff own library
“TC2_Standard”. By default, the library is loaded when a PLC project is rebuilt.

The following example demonstrates how to write and read the “Operating temperature
threshold” parameter using the “ADSREAD” and “ADSWRITE” function blocks. First, a new
threshold value is written with the instance “fblIOLWrite” of the “ADSWrite” module and then read
for verification with the instance “fblOLRead”.

® The complete sample project is available on request at: cybertronic-support@wittenstein.de

Declaration part:
PROGRAM MAIN

VAR
fbIOLRead : ADSRead;
fbIOLWrite : ADSWrite;
iState : INT;
bExecute : BOOL;
rTemperatureThresholdWrite : REAL := 40; //°C
rTemperatureThresholdRead : REAL;
bBusy : BOOL;
bError : BOOL;
nErrID : UDINT;

END_VAR

en-14 1000106908 Revision: 01
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Implementation:

CASE iState OF
© : IF bExecute THEN

bBusy := TRUE;
bError := FALSE;
nErrID := O;

WITTENSTEIN  alpha

// Write new Process Data Profile to cynapse®

fbIOLWrite(
NETID:='172.18.128.211.3.3",
PORT:= 16#1000,
IDXGRP:= 16#F302,
IDXOFFS:= 16#00520000,

//AoE-NetID AL1330

//PortNo IO-Link Port

//Defined by Beckhoff

//Index = @x0052 and Subindex = 0x00

Revision: 01

LEN:= SIZEOF(rTemperatureThresholdWrite),
SRCADDR:= ADR(rTemperatureThresholdWrite),
WRITE := TRUE );

iState := 1;
END_IF

: fbIOLWrite( WRITE := FALSE, BUSY=>bBusy, ERR=>bError, ERRID=>nErrID );

IF NOT bBusy THEN
IF NOT bError THEN

iState := 2; //Success
ELSE
iState := 100; //Error
END_IF
END_IF

: //Read Process Data Profile

fbIOLRead(
NETID:='172.18.128.211.3.3",
PORT:= 16#1000,

//ACE-NetID AL1330

//PortNo IO-Link Port

IDXGRP:= 16#F302, //Defined by Beckhoff

IDXOFFS:= 16#00520000, //Index = @x0052 and Subindex = 0x00
LEN:= SIZEOF(rTemperatureThresholdRead),

DESTADDR:= ADR(rTemperatureThresholdRead),

READ := TRUE );

iState := 3;

: fbIOLRead( READ := FALSE, BUSY=>bBusy, ERR=>bError, ERRID=>nErrID );

IF NOT bBusy THEN
IF NOT bError THEN

iState := 4; //Success
ELSE
iState := 100; //Error
END_IF
END_IF

: //Compare Read and Write Value

IF rTemperatureThresholdRead = rTemperatureThresholdWrite THEN

iState := @; //Success
ELSE
iState := 100; //Error

1000106908
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END_TIF
bExecute := FALSE;
100 : //Implement Error Handler here

END_CASE

Blob transfer
The BLOB transfer is not supported by I0-Link masters of the ifm organisation via EtherCAT.

® If you would like to read out BLOB data, please contact to
find a BLOB transfer option.

Events

cynapse® supplies so-called 10-Link events for selected operating conditions, for example when
vibration or temperature threshold values are exceeded. This can be evaluated by the higher-
level control system.

In IO-Link there are 3 different types of events (Error, Warning, Information). Error and
warning events always have a start (Appear) and an end (Disappear). Thus, event types are
two time-shifted events that are sent by the 10-Link device. Information events are so-called
singleshot events. There is only one event here.

® The events supported by cynapse® are listed in the operating manual.

@ In order to send events, these must be activated in cynapse®. This release is made via index
0x60. A general event release (subindex 0x01) is necessary and a parameter dependent
release (subindex 0x02 - 0x07) is possible.

1000106908 Revision: 01
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4.6.1 Reading out events using “Diag History”

cynapse® forwards events to the |O-Link master. This signals this by setting the status bit
“Device Diag”. Further information about the events can be found in the Diag History tab.

General EtherCAT DC Process Data Plc Statup CoE -Online AoE -Online Diag History Online  10-Link
[ Auto Update

Update History Ack. Messages Export Diag History Advanced...
[CJOnly new Messages

Type Flags  Timestamp Message

% Waming N 23.05.2022 10:20:58 214ms  (0x0001) I0-Link Master Port 1: Eventqualifier = 0x00A4 (0x185B) Unknown Textld

i Waming N 23.05.2022 10:20:48 224 ms  ((x0001) I0-Link Master Port 1: Eventqualfier = 0x00E4 (0x185B) Unknown Textld

O Info N 23.05.2022 10:20:36 26 ms (0x0001) I0-Link Master Port 1: Eventqualfier = 0x0054 (OxFFFFFF91) Unknown Textld
O nfo N 23.05.2022 10:19:43 44 ms (0x0001) 10-Link Master Port 1: Eventqualffier = 0x0054 (OxFFFFFF91) Unknown Textld
O nfo N 23.05.2022 10:19:34 812ms  (0x0001) I0-Link Master Port 1: Eventqualffier = 0x0054 (0xFFFFFF91) Unknown Textld
O Info N 23.05.2022 10:15:52 354 ms  ((x0001) IO-Link Master Port 1: Eventqualffier = 0x0054 (0xFFFFFFS1) Unknown Textld
% Waming N 23.05.2022 10:10:25978 ms  (0x0001) I0-Link Master Port 2: Eventqualifier = 0x00E4 (0x185D) Unknown Textld

% Waming N 23.05.2022 10:10:25827ms  (0x0001) I0-Link Master Port 1: Eventqualffier = 0x00E4 (0x185A) Unknown Textld

Figure 13: Diag History tab

The events that occur are determined by type (information, warning, error), flag, occurrence of
the event (timestamp) and message (port number & event code) (see Figure 13). The 10-Link
device can be uniquely assigned based on the port number.

4.6.2 Read out events using the “Detailed Device Status” parameter

Events of the type Error or Warning can additionally be read out using the index 0x25
“Detailed Device Status”. The parameter contains only events that occur (Appear).
The parameter consists of a series of data packages, each with a length of 3 bytes.

cynapse® provides a list of 11 entries. If the values are NULL, no event is active.
The first empty entry can be canceled because the active events are at the top of the list.

Each 3 byte entry is divided into Event Qualifier (byte 1) and Event Code (bytes 2 and 3).
The interpretation of the event code can be found in the cynapse® operating manual.
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Example

The cyclic query of the parameter “Detailed Device Status” index 0x25 yields the following result
for the first 9 bytes:

2 0xE4185AE4185D000000
If you divide the answer into packets with a size of 3 bytes, you get the following result:

S O0xE4185A 0xE4185D 0x000000

There are two events. The third data package is empty and does not supply an entry, so the
search for events can be aborted here. The first two packages contain upcoming events.

The first byte provides information about the EventQualifier. In both cases, this is 0OxE4 and
means that an occurring event (Appear) of the “Warning” type was sent by the device cynapse®.

® A detailed description of the EventQualifier can be found in the IO-Link specification.

The following two bytes contain the event code described in the cynapse® operating manual.

> 0x185A -  The user’s upper temperature threshold has been exceeded
S 0x185D -  The user’s vibration threshold has been exceeded

1000106908 Revision: 01
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