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About these instructions

These instructions describe the commissioning of the CODESYS 3 programmable Turck devices as
PROFINET Controller and PROFINET Device on the example of the compact controller TBEN-L...-
PLC-10.

The instructions are valid for the following devices:

Compact controller HMI/PLC Programmable
gateways
TBEN-L...-PLC-... TX500 series LU BE By
BL67-PG-EN-V3
PROFINET Controller v v -
PROFINET Device 4 - v
Target Groups

These instructions are aimed at qualified personnel and must be carefully read by anyone mount-
ing, commissioning, operating, maintaining, dismantling or disposing of the device.

Explanation of Symbols

The following symbols are used in these instructions:

DANGER!
DANGER indicates an immediately dangerous situation, with high risk, the death or severe

injury, if not avoided.

WARNING!

WARNING indicates a potentially dangerous situation with medium risk, the death or
severe injury, if not avoided.

B>

ATTENTION!
ATTENTION indicates a situation that may lead to property damage, if it is not avoided.

NOTE

In NOTES you find tips, recommendations and important information. The notes facilitate
work, provide more information on specific actions and help to avoid overtime by not fol-
lowing the correct procedure.

= =

>» CALLTO ACTION
This symbol identifies steps that the user has to perform.
= RESULTS OF ACTION

This symbol identifies relevant results of steps
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2 Creating a CODESYS Project and Configuring the Network

Turck provides the CODESYS version actually released for the devices under This
version contains the necessary Turck device packages.

» Download CODESYS from and install it.

= Theinstalled CODESYS version contains all necessary CODESYS packages and device description
files.

2. Installing a CODESYS package

If another CODESYS version is used, first of all the package for the used Turck device has to be
installed.

>» Download the CODESYS package for the used device under In the following
example, the TBEN-L...-PLC-10 is used.

> Install the package using the CODESYS Package Manager "Tools — Package Manager".

([ Package Manager @
Currently installed packages:
Refresh Sort by: | Mame - | | Inistal... |
Marme Yersion  Installation date Update info License info Uninstall....
& copEsvs SoftMation 4.0.0.1 23.11.2016 Wersion 4.1,1.0 available! Mo license required Details
| TBEN-Lx-PLC-10 1.0.3.0 24.01,2017 Mo license required
Updates
Search updates
CODESYS Store
CODESYS Store
Display versions  [/] Search updates in background Close

Fig. 1: Package Manager in CODESYS

The CODESYS package contains all necessary files:
CODESYS Device Description,
CODESYS libraries,
GSDML file,
EDS-file,
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Creating a CODESYS Project and Configuring the Network

2.2

Create CODESYS Standard Project with TBEN-L...-PLC-...

» Create a new standard project with TBEN-L...-PLC-... as CODESYS device.

Standard Project

- One programmable device as specified below
- & program PLC_PRG in the language specified below
- & cyclic task which calls PLC_PRG

‘fou are about to create a new standard project. This wizard will create the Following
- objects within this project:
i ‘j

- A reference ko the newest version of the Standard library currently installed,

==l

Device: [ TBEM-L-PLC-1x (Turck)

PLC_PRGIN: [Structured Text (5T) -
[ OK ] | Caniel |
Fig. 2: Selecting the TBEN-L...-PLC-... as CODESYS device
= The CODESYS project is created.
® TBEM-Lx_PLC-10.project* - CODESYS (=N
Fil= Edit View Project  Build Online Debug Tools  MWindow  Help
BEEI& v o L= O ey | o X =
Devices - 1 x O Leps x =
=gl TEEN x PLC-1E >
= 3 Device (TBEM-Lx-PLC-1%) LEDs 1jO Mapping ) filialg Showall
= Bl P Logic Wariable M. Channel Address Type L Description
=1+ Application Status =
) ] LED 4 (areen) (E000.0 BIT LED 4 tgresn)
Ml Lisrary Manaer " LED 4 (red) +LXE000. 1 BIT LED 4 {red)
i re 2 . re
PLC_PRG (FRE) Information "
) ] LED 5 (areen) (KE000.2 BIT LED 5 taresn)
= @ Task Configuration -
- @ LED S (red) SLXE000.3 EIT LED & ired)
=§£ MainTask ¥
B pic rra ] LED & (areen) (NE000.4 BIT LED & taresn)
- " LED & (red) SLHE000.5 EIT LED & {red)
() teDs f1EDS) -
] LED 7 (areen) Ye(IXE000.6 BIT LED 7 tareen)
= m Local_IO (Local IO) -
@ LED 7 (red) SLKE000.7 EIT LED 7 ired)
B oxe (oxe) r
N X . i APPL LED (green) “E0L.0 EIT APPL LED (green)
m Disgnastics {Diagnastics) -
] APPL LED [red) SLKE001.1 EIT APPL LED [red)
Bl vaux_control fwaUx controly
m Module_status {Madule status)
2 como
2 comi
% CaNbus
LED 4 (green’ Reset Mapping | Always update variables: W
@ =Create new wariable " = Map ko existing variable
Bus Cycle Options
Bus Cycle Task |Use parent bus cycle setting -
L] I v

[ FOUs | 52 Devices

< i 3

Last build: € 0 & 0 Precompile: o Current user: (nobody)

Fig. 3: CODESYS project
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Additionally to the PLC logic, the project contains:
5 LEDs for free use in the program (LEDs)

Each LED uses 2 bit in the process output data of the device. They are automatically mapped to
the output bits %0QX8000.0 to QX8001.1 (see ).

Local 10 (Local_lO)
Process data and configuration of the device's local I/0s and the VAUX diagnostics
Diagnostics of the local I/0s and module status.

2 serial interfaces (COMO and COM1)
Connection of RS232 and RS485 devices

1 CAN interface (CANbus)

Use of the device as CANopen Device, CANopen Manager or as
SAE J1939 Manager

23 Configuring the Network

Double clicking the entry "Device (TBEN-Lx-PLC-1x)" opens the "device" tab.

» Scan the network for TBEN-L...-PLC-10 via the "scan network..." button and select the device.

' TBEM-L5 PLC-10_PM.project® - CODESYS o || &3 E
File Edit Wew Project Buld Online Debug  Tools  Window Help
9==E & [ Rl =N Rk R X =
Devices X £5 Device X T
=l RENLS FLC-18 PV ||y
= £5 Device (TBEN-L-PLC-1x) Immmum:annn T P |Scannptwerk.. | Gatewsy - | Device
= 2 PLC Logic
= ,:; Application Applications
m Library Manager 2
PLCERGU Select Device @ [
= @ Task Confi
= @ MainTa Select the network path to the controller: ) i 0
= #¥34 Gateway-1 (scanning...) Device Name: Scan network
PL »
e TBEN-LS-PLC-10
() LEDs (LEDS) ] [TeEn-Ls-PLC-10 00:07:46fF a2ida [006F] | 00:07:46:fF1a2:da oo ctive)
# @ tocal 10 (Lozel10) Device Address: lame:
2 como 0D&F PLC-10 00:07:46
& com Target Yersion: ddress:
B CAnbus 1.0.3.0
Target Yendor: .
Turck 1
Target ID: e
10C0 0101
Target Name: endar:
TBEM-LS-PLC-10
rget Type: e sion:
40!
< I S
D FOUs | 58 Devices
Lastbuild: €3 0 & 0 Frecompile: €F Current user: {nobody)

Fig. 4: Scan the network and select TBEN-L...-PLC-10 as device
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Creating a CODESYS Project and Configuring the Network

2.3.1

Configuring the Ethernet Interface

Right clicking the entry "Device (TBEN-Lx-PLC-1x)" opens context menu.

» Add the Ethernet interface via the "Add device..." function.

® TBEM-L5_PLC-10_PN project® - CODESYS

(O Leps (LEDS)
+ ﬂi Local_I0 (Local 10)
& como

3 comt

3 Canbus

. i

File Edt Yiew Project Buld Orline Debug Tools Window Help
BEEI& oo B X I#AGIR W0
Devices 1 x £5 Device x
=B B A1 AN I
= B8 Dovia b mie e
=21 PLONogic o
3 Copy
Paste
Delete
Properties...
1] Add Object 3

3 Aadd Folder...

Add Device. ..

-

Update Device...

Edit Chject

Edit Ohject with. ..

Edit 1 mapping

Irport mappings from CS¥...
Export mappings to C5Y...
Orline Canfig Made...

Reeset origin device [Device]
Simnulation

Device Configuration ]

[} FOUs | 52 Devices

= B =

Add Device

Mame:  Ethernet

Ackion;

@ Append device Update device

Device:
Wendar; ‘(AH wendors > =
Narne Wendor  Version
= ﬂi Fieldbusses
= - HB Ethernet Adapter
(4 [Ethernet Turck. 3.5.8.10

+- — Etherhet/IF

+ Profinet IO

7] Group by category
Display all versions (for experts anly)
Display outdated versions

Infarmation:
e

Append selected device as last child of
Device

@ (Vou can selsct another bargst node in the navibator vihile his window is apen.)

[ addpevics | [ closs |

I0:07:46

Lastbuld: ©@ 0 @0 Frecompile: € Current user: (nobody)

Fig. 5: Adding the Ethernet interface

= The Ethernet interface is added to the project tree.
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» Open the "Ethernet" tab by double clicking the Ethernet interface in the project tree.

-10_PM.project” -

Elle Edit “iew Project Buld ©Onlne Debug Tools  Window Help

BEEIS o o {BRRXIAGIE -8 , aRI[E5=="=8 o |7

f E Device Ethernet x] -

=) e T ALC-TG PN

Interface:

=-E§ General E]

= 0 PLC Logic
=¥ application Status

’m Library Manager

13 g Ere pRa)
E" Task Configuration

E@ MainTask.
48] puC_PRa
<) Leps (LEDS)

(@) Use Cperating System Settings

Information " Change Operating System Settings

P Address

192 . 168 .

Subnet Mask

[l Local 10 {Local 10)
5 comn Intertaces:
- CoML | Name Description I Address |
3 CAMbus Io 127.0.0.1
Ethernet (Ethernet)
ethi 0000
eth2 0000
usbl 10001
IF Address 192 . 168 . 1 m
Subnet Mask. 200 . 200,285 . O
Default Gateway 192 . 168 1 1
MAC Address 00:07 46:FF:A2:DA
K= I
[ Folls | 5 Devices i

Last build: € 0 & 0 Precompile: €3 ™ Current user: (nobady)

Fig. 6: Configuring the Ethernet interface

The IP address of the network interface corresponds to the IP address of the TBEN-L...-PLC-....
» Select "eth0" under "network interface".

= The IP address is set automatically.
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3 Using the Device as PROFINET Controller
Used Hardware
PLC:
TBEN-L5-PLC-10
I/Os:
TBEN-S1-8DXP

TBEN-S2-4I0L with:

I0-Link port 1: Turck temperature sensor, TS-530-LI2UPN8X-H1141-L016, IO-Link V1.0
IO-Link port 2: generic port configuration, one bit each in- and output data

I0-Link port 3: Turck ultrasonic sensor, RU40U-M18E-LiU2PN8X2T-H1151, IO-Link V1.1
IO0-Link port 4: generic port configuration, used as digital input

BL20-E-GW-EN with:

I/0 module 1: BL20-E-2CNT-2PWM

I/0 module 2: BL20-2D0O-24VDC-0.5A-P
I/0 module 3: BL20-2AI-1(0/4...20MA)

Used Software
CODESYS V3,3.5.8.10
TBEN-L...-PLC-1..._V1.0.3.0.package

3.1 Creating a CODESYS Project and Configuring the Network

» Create CODESYS project and configure the network according to
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Using the Device as PROFINET Controller

3.2 Configuring the Device as PROFINET Controller

Properties Compact controller HMI/PLC
TBEN-L...PLC-10 TX500
Max. number of devices 64 64
Min. cycle time 1ms 1ms
Max. number of devices at 1 ms A 8 1

AThis information refers to standard PROFINET devices with up to 4 byte of process data as for example digital I/O
modules. For PROFINET devices with much more process data (50 ...400 byte) as for example I0-Link, RFID or
serial COM interfaces, the cycle time has to be increased to 2, 4 or 8 ms.

3.2 Adding the PROFINET Controller to the Project

The PN-Controller from 3S — Smart Software Solutions GmbH is used.

>» Add the PN-Controller to the Ethernet interface using the "Add device..." function.

=& Task Canfiguration

@ TEEM-L5_PLC-10_PM project* - CODESYS (= |[@ =]
File Edit View Project Buld Online Debug  Tools  Window  Help
=HI& @ A%
= " [ add Device =
Devices - 1 X% 5 Devio Mame: PM_Controller =
=) TRENS PLC-TO PN __ Action:
= EH Device (TBEN-Lx-PLC-15) General © Append device Updats dvice
=2 PLC Logic
= £ application Statu Deviess
i) Library Manager vendor: [ <all vendors> =
PLS.PRGIERG Name Vendar Version)

= [ Fieldbusses

= g ManTask
w@ o £ = Etherhet/IP
= + Wl Madbus
O o e = 5 profinet 10
-] Local 10 (Local 10 .
= + .1 Profinet I Device

COM0
3 = B Profinet 10 Master

3 comt

% Canb [ [Pri-Contralier 35 - Smart Software Solutions GmbH ~ 3.5.8.0
us

[ Ethernet {Ethernet) P — ;

V] Group by category

Display all versions (For expertsXgly)

Display outdated versions

Information:
=]

Append selected device as last child of
Ethernet
@ (Vou can select another target node in the nsMigtor while this window is open.)

Add Device Close

Lastbuid: © 0 @ 0 Precompile: &

< T b

[ PoUs |52 Devices

Current user: {nobody)

Fig. 7: Adding the PN-Controller
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= The PROFINET controller is added to the project tree.

® TBEM-L5_PLC-10_PN.project* - CODESYS

= E =]
File Edt Wew Project Buld Online Debug Tools ‘indow Help
- T L =
El=2 & dh % O 8% L =
Devices > X £5 Device [ Ethernet [ PN_Controller x -
=5 TRERLS_PLC-10.PN -
=3 Devics (TBEM-L:-PLE-1) General Station Hame  contrallsr
= B0 PLE Logic
=Q %Dlitatim FADIRE37S Default Slave IP Parametes
Library Manager
v Manag Status First 1P Address 192 0168 . 1 . 2
FLC_PRG [FRG)
= (B Task Configuration Last IP Address 192 . 168 . 1 . 254
= Information
&5 MainTask Subrit Mask 255 . 255 . 255 . O
&) pLc_pra e
Default Gat 0.0 .0 .1
=g Profinet_Commury erault Gateway
& Pr_Controlle
& Profinet 10Task
() LeDs (LEDs)
+ [ Local 10 (Local 10}
& como
3 comt
& Canbus
= [ Ethernet (Ethernet)
[t Pr_controller (PH-Control
‘ i v
) POUs |3 Devices
Lastbuld: @ 0 ® 0 Precompile: @ Current user: {nobody)

Fig. 8: PN-Controller in project tree

NOTE

The Device addresses under "Default Slave IP Parameter" and the Ethernet interface of the
TBEN-L...-PLC-... have to be in the same subnet.

PROFINET tasks in CODESYS

The following PROFINET tasks are automatically added to the project as soon as a
PROFINET controller is added to the Ethernet interface.

Profinet_CommunicationTask

This task includes the acyclic communication services, such as establishing connections, config-
uration of slaves and diagnostics. These services are not time-critical due to very weak real-time
requirements. Therefore the task is low priority (default: priority 30, interval 10 ms). In applica-
tions with a large amount of slaves it can be necessary to extend the cycle time.

Profinet_IOTask

This task is responsible for the PROFINET IO real-time data exchange. It controls the PROFINET-
Master-Stack. The task should be set to high priority (default: priority 1, interval 1 ms).
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3.3.1

14

Configuring PROFINET Devices

In this example, the following Turck multiprotocol devices are used as PROFINET devices:
— TBEN-S1-8DXP
— TBEN-S2-410L
- BL20-E-GW-EN

Installing the GSDML-files

» Download the GSDML files from www.turck.com and install them in the CODESYS Device
Repository.

Ele Edit Wew Project Buld Online Debug | Tools | Window Help

BE @& v o § B X dh

Package Manager ... m (= 5= t= 0= $ | | =

Library Repositary. ..

Device Repository. .

Visualization Styles Repository...

SR

=) FRENFLC-I0-FNDevie
= E8 TBEN_Lx_PLC_1x (TBEN-Lx-PLC-1%)

=0 pLC Logic
=& Application Location; [ System Repositon ~| [ Edit Locations...
i .ﬂ Library Manager {C\ProgramDatal CODESYS| Devices)
-[8) PLc_PRa (PRE)
=& Task Corfiguration
,;:‘ @ MainTask Installed device descriptions:
Lo @ FLC_PRG MNarme Wendor  Version I _I;L |
V;l @ Prafinet_CommunicationT| B Miscellansous el
- @ PH_Controller, Camm! I;n Ficldbusses ;]’
g2 profinet_I0Task [ Pcs
j . if:&;ofm‘ o - &P SoftMation drives
CHI oxe o)
m Diagnostics (Diagnostics)
B4 vALx_control (vALR contral)
i) Module_status {Madule status)
' comn
‘& comt
3 CANbus
=- Ethernet (Ethernet) Details, .,
PN_Contraller (PH-Controller)
J

52 Devices

&

Last build: €} 0 % 0 Precompile: Current user: (nobady)

Fig. 9: CODESYS Device Repository
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332 Scan Network for PROFINET Devices

» Start the device search via the "Scan for devices..." function at the PROFINET controller.

% TBEN-L5_PLC-10_PM.project” - CODESYS E@

Elle Edt Wew Project Buld Online Debug  Tools  Window Help

BEFEI& o - dBEXIANIE O 8| o X

|

Devices - 3 x £3 Device m Ethernet PN_Controller x -
=5 TBENRLS PLC-I0 PN [=]
= E9 Device (TBEM-Lx-PLC-1) Gereral
=2 PLC Logic
=} Application PNIO 1/O Mapping
m Library Manager
FLC FRG (FRG)
= (&8 Task Configuration ) Last 1P Address 1 1z
= @ MainTask Information
& pLc_pre
= @ Frofinet_Commur
] pn_contralle
< Profing Jash.
O teps i1Ens)
B m Local_Io (Local 10)
3 como
& com
& Cahbus

Station Marme cantroller
Default Slave IP Parametes

Status First IP Address 192 0168 . 1 . 2

Subnet Mask, 255 . 295 255 . 0

Default Gateway o .0 .0 .0

Ethernet;
@ :
B PK_Controller (PM-Controller)

Paste

¥ Delete

Refactoring 3
Properties...

Add Object

4 m

[ Pols | %8 Devices
) Add Folder,..

Last buid: € 0 & 0 Precompile: €3 Current user: {nobody)
Add Device. .

Insert Device. ..

| | Scan For Devices, .. | |

DAt e
Update Device. ..
Edit Object

Edit Object With. ..

Lo

Edit IO mapping

Import mappings from CSY. ..
Export mappings to CSV...
Simulation

Device Canfiguration »

Fig. 10: Search devices

» The found devices can either be selected separately or all found devices can be added to the
project via the "Copy All Devices to Project" button.
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Scanned Devices

Devicename Dewvicetype Station Mame
(= turck_then_s2_dial TEEM-52-410L turck-tben-s2-diol  1BHEZ200001
- 1800102102
turck_then_s1_8dsp TBEM-51-80=F turck-tben-z1-8d..  16HB0030005
- turck_then_s1_Sdxp_1 80P 1EHE0554400
= turck_bl20_e BL20-E-Gw-EN turck-bl20-2 1EH0150801F
- turck_bl20_e_1 BL20-E-2CMT-2FwM 1EH017BCCO0
- turck_bl20_e_2 BL20-200-24VDC-0.54-F 16821200200
turck_bl20 e_3 BL20-24]-(0/4.. 20M4) 1EH#22557000

- Attention! The device waz naot found in the repositone

&k AutoIP <-- --> reset Blink LED SetMame+IP | Shaw Only Unnamed Stations Shaw Differences ta Praject

Fig. 11: Searching devices

= The devices are added to the project tree.

= Modular Turck devices, as the BL20 station in the example, are added with all connected 1/0
modules.

= The configuration of the IO-Link ports of the TBEN-S2-4I0L in the example is done manually
afterwards (see Configuring the TBEN-S2-4I0L (I0-Link Master) (page 20)).
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333  Adding PROFINET Devices Manually

As an alternative for the scanning of the network, PROFINET devices can also be add manually to
PROFINET.

» Add external PROFINET devices using the "Add device..." function.

File Edt View Project Buid Online Debug Tools Window Help
IR T A AN TR R B e | =
/E Device xﬁ Ethernet PM_Controller ] -~
= TRENLS PLC-10 PN
1=-E3 Device (TBEN-Lx-PLC-1x) Cammunication Settings _| Gateway + | Deviee -
=&l pLC Logic
=] o Application Applications
i) Library Manager
BLC PRG (PRG Eaclup and Restore
=B Task Corfiguration
S Files P )
= §2 MainTask =
. pcFRe Log Gatey
E @ Profinet_CommunicationT ask,
&) PH_Controller, CommCyrle PLE settings P-ackdress:
- profinet 10Task, localhos:
- LEDs (LEDs) PLC shell
Part:
[ Local_10 {Local 10} 1217
% Como Users and Graups
 comi
- "% Canbus Parameters
= Ethernet (Ethernet)
Task deployment
PH_Controller (PN-Contraller)
& o
Status
PN_Controller (PN-Controller)
[ Paste Information
¥ Delete
Refactoring s \
Properties...
Add Object:
) Add Folder...
Add Device. ..
Insert Device...
Scan For Devices...
Disable Device
Update Device... ‘ -
POLs Devices o J i, L
5] = [T Editobject
Last build: o o P le: i
Edit Object with, . ast build: € 0 @ recompile: €3 Current user: (nobady)
Edit IO mapping
Import mappings From CSY...
Export mappings ta CSY...
Simulation
Device Configuration »

Fig. 12: Adding external PROFINET devices
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» Select the PROFINET devices from the device catalog and add them to the project.

Fle Edt Yiew Project Buld Onlme Debug Tooks

=) TEENLE PLC-1G PN
1=-E3 Dpevice (TBEN-Lx-PLC-1x)
=8l PLE Logic
=¥ Application
i) Lbrary Manager
2] rLe_Pra (PRG)
EHE Task Configuration
=58 MainTask
3 PLC_PRG
=] @ Profinet_CommunicationTask.
“E PM_controller CommCycle
& profinet 10Task
() Leps (LEDs)
E Local_IO {Lacal 10}
3 como
B comt
'8 CANbus
= Ethernet (Ethernst)
= [ [Fr_controller (P-Contraller)

Window

BEFEIE o b B EXIAGIRB -

Help

Name: EL20_E_GW_EN
Action:

@ éppend device () Insertdevice  Clug device () Update device

l

Device:

Vendar: | <All vendars -|
Marre Wendor -
= [ Fieldbusses ]

= B Profinet 1O
= H Profinet 10 Slave
~ Hll[BLanE-GwEN Turck
Hi) BLz0-E-GW-ENET Turck
Kl BL20-E-GwPN Turck <

Group by category
Display all versions (for experts only)

Display outdated versions

£ H) TEEN_51_8DXP {TEEM-51-8DXP)
rgﬁ TBEM_S2_410L {TBEN-52-410L)

5 Devices <

Infarmation:

H  Name: BLZO-E-GW-EN
¥endor: Turck
Cate + Profinet 10 Slave:
Yersion: SW=24W 4 1.3.0, Hik=HW 1
Order Number: £827329
Description: Modular Fieldbus 10-System in P20

Append selected device as last child of
PN_Controller

#  (%ou can select anather target node in the navigator while this window is apen.)

ke

Lastbuild: €0 6 0 Precompile: 8

Current user: {nobady)

Fig. 13: Adding external PROFINET devices
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Configuring the BL20 station

» For modular PROFINET devices, first of all select the gateway (in this example the BL20-E- GW-

EN).

> Right-click the gateway and use the "Add device" function to add the I/O modules in the order

in which they follow the gateway.

® TBEM-L5_PLC-10_PN.project* - CODESYS

File Edit Wiew Project Buld Online Debug  Tools Window Help
S~ NI A ] x| a4 2k )
Devices

=B PN P10
evice (TBEN-Lx-PLC-10)
{20 PLC Logic
=} application
m Library Manager
PLC_PRG (PRG)
= (88 Task Configuration
= @ MainTask.
&) PLC_PRG
=8 Profinet_CommunicationTask
@ PH_Controller CommCycle
& profinet_I0Task
O teDs tLEDS)
+ Ei Local_IQ (Local I0)
a como
2 comt
& Chnbus
= [T Ethernet (Ethernet)
= [ P_Controller (PH-Controller)
+ -}l TBEN_S1 _BDXP (TBEN-51-8D%F)
il TBEN_S2_410L (TBEN-52-410L)
=¥l [BLz0_E_Gw_EN (BLZ0-E-GW-EN)

) BLZ0_E_2CMT_2PWM (BLRO-E-2CHT-2RWH)
) BL20_2DO_24YDC_0_5A_P (BL20-2D0-244DC-0.54-P

4 1

[) POLs | 5 Devices

- x —
m Add Device £ -
Mame: BL2O_2AI_I_0_4_20MA_
Action:
@ Append device Insert device Update device
Device:
vendor: | <All vendors> T
Marne Wendor Wersion o Gatey
= 2 profinet 10 Module
=4 analog input -
@ BL20-LAI-1(0/4..20MA) Turck Swi=Sw ¥ 1.3.0, Hw=H\,
@ BLZ0-1AL-U(-1040. . +100DC) Turck St=Sk W 1.3.0, HW=H\
[l BL20-2AT-1(0/4. 20MA) Turck W= ¥ 1,30, Hi=Hi
@ BL20-2A1-PT/NI-2i3 Turck Shi=Sw ¥ 1.3.0, HWw=H\
@ BL20-2AI-THERMO-PT Turck St=Sk W 1.3.0, HW=H\
[l BL20-2AT-U(-10/0..+10VDC) Turck SW=SW ¥ 1.3.0, Hi=Hy ~
/ A . b
7] Group by category
Display all versions (for experts onky)
Display outdated versions
Information:
@
Append selected device as last child of
BL20_E_GW_EN
#  (¥ou can select another target node in the navigator while this window is open.)
[ Addpevie  ||[ close
r < i v
« M v
Lastbuild: Q@ 0 &0 Precompile: Current user: (nobody)

Fig. 14: Adding I/0 modules to the BL20 gateway
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Using the Device as PROFINET Controller

335 Configuring the TBEN-S2-410L (IO-Link Master)

The TBEN-S2-4I0L is shown in the project tree as a modular slave with one basic slot and seven

empty slots.
Gerdte > x
=I5 TR PLC-I0 PN (=]
=-E5 Device (TEEM-Lx-PLC-13)
=2l sP5-Lagik

= C; Application
m Bibliotheksverwalter
PLC_PRG (PRG)
= @ Taskkonfiguration
=-g8 MainTask
H] pLC_PRG
=-g% Profinet_CommunicationTask
@ Pr_Controller, CommCycle
£ Profinet_T0Task
() Leps iLEDS)
+ m Local_I0 {Local IO}
3 como
3 comt
3 Cahbus
= m Ethernet (Ethernet)
= m Pr_Controller {PN-Controller)
+-H| TBEN_S1_8DKP (TBEN-51-80%P)
=¥l TBEN_S2_410L (TBEN-52-410L)
@ Basic {Basic)
14 <Empty = (<leer=)
14 <Empty = (<leer=)
14 <Empty = (<leer=)
14 |<Empty>(<Leer>)
14 <Empty = {<Leer=)
14 <Empty = {<Leer=)
14 <Empty = {<Leer=)
+-H) BL20_E_GW_EN (BL20-E-GW-EN)

Fig. 15: TBEN-S2-410L in the project tree

Slot/empty slot Meaning
1 Basic DXP-channels of the device (DXP 2, 4, 6, and 8)
2-5 [O-Link ports For the configuration of the four
10-Link ports.
Specific or generic configuration of the 10-Link
ports (see
).
6 Diagnostics Optional mapping of the diagnostics (IO-Link and

DXP-diagnostics) into the master's process image.

7 |O-Link Events Optional mapping of the diagnostics (IO-Link and
DXP-diagnostics) into the master's process image.

8 Module status Optional mapping of the diagnostics (IO-Link and
DXP-diagnostics) into the master's process image.
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Configuring the Empty Slots 2 — 5 (IO-Link-Ports)

Device configuration in the example:

TBEN-S2-4I0L with:

[O-Link port 1: Turck temperature sensor, TS-530-LI2UPN8X-H1141-L016, I0-Link V1.0
IO-Link port 2: generic port configuration, one bit each in- and output data
[O-Link port 3: Turck ultrasonic sensor, RU40U-M18E-LiU2PN8X2T-H1151, IO-Link V1.1
|O-Link port 4: generic port configuration, used as digital input

» Use the "Plug device..." function to select an 10-Link device for the respective empty slot.

The configuration is either done via SIDI (Simple IO-Link Device Integration) or as generic configu-
ration. In this example port 1 and 3 are used with a specific sensor, port 2 with a generic sensor with
one byte IO-Link input data and one byte 10-link output data. Port 4 is configured generically as dig-

ital input.

NOTE

directly be selected from the device GSDML in PROFINET.

By means of the "Simple 10-Link Device Integration (SIDI)", Turck 10-Link devices can

® TBEM-L5_PLC-10_PM.project - CODESYS

Edit 10 mapping
Import mappings from £5Y..,

Export mappings ta CSY...

Simulation

m Plug Device @
Mame: (1]
Action:
@ Plug device

Device:

Wendor: |<AII wendors -
Mare Wendor i
= [0 Fieldbusses =

= B Profinet IO
=- A Profinet 10 Module

+- [ Port configuration generic

= 4 Port configuration specific
) BzM3s0-04z Turck
[ B2nzsn-Gaz (o1 Turck
[0 oF-G1-ks-gs Banner Engin
[0 oF-G1-KS-GS (oD Banner Engin
@ EZ-Array Family IO-Link Bannet Engin
[ Ez-array Family 1o-Link (DI) Banner Engin
(@ LitoooPo-gzsL Turck
[ Litoooro-G2sL (BT Turck -

] T s

V| Group by category
Display all versions (For experts only)

Display autdated versions

Information;
Plaana nalact A dsivica feam the link ahaica

File Edit View Project  Buld Online Debug  Tools  Window  Help
EEEI&E - §BREX AR O i | o
Devices > 2 x £5 Device x| [f] Ethernst
=5 TRENS LT RN [=]
= E'g Device (TBEN-Lx-PLC-1x) Communication Settings
= Eﬂ PLC Logic
= ¥ Application Applications
m Library Manager
PLC_PRG (PRG) Backup and Restare
= @ Task Configuration
& Files
= -EE MainTask
&) PLC_PRG g
= @ Profinet_CommunicationTask,
@ PM_Contraller. CommCycle PLC settings
£ profinet 10Task
() LeDs (LEDS) PLC shel
B m Local I (Local ICh
% como Users and Groups
a comt
W Canbus Parameters
= ﬂi Ethernet (Ethernet)
Task deployment
=: m PN_Controller (PN-Contraller)
+ ¥ TBEN_S1_B0%P (TBEN-S1-B0HP) -
2 “@ TBEN_52_410L (TBEN-52-410L)
i Basic (gasicy Infarmation
L & Cut
K <Emphy> (<Emptys) -
<Empty> (<Empty>)
£ <Empty {<Empty
£ <Emphy> (<Empty>) Paste
K <Emptys (<Empty>) X Delete
14 <Emply = {<Emply =) .
K <Emphy { <Empty) A
+ “@ BLZ0_E_GW_EN (BLZ0-E-GW-EN) Add Object
) d Folder
| Plug Device. ..
Disable Device:
ﬂi Diowwnload missing device description
POLIs |58 Devices
D = j" Edit Ohject
Edit Object Wit ..

open.)

@ (o can select another target node in the navigater whiks this window is

Clase

Device Configuration

»

Fig. 16: TBEN-S2-4I0L, "Plug device..." and select port configuration
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Using the Device as PROFINET Controller

» Select the entry of the temperature sensor "TS-530-LI2UPN8X-family" under "Port configuration
generic" and plug the device.

Select "TS-530-LI2UPN8X-family" and "Plug device...".

@ TEEM-L5_PLC-10_PM.praject* - CODESYS =]
File Edit Yiew Project Buld Online Debug Tools  wWindow Help
- - —
BExE &S - O XN =
Devices + 0 X
=5 BT FLC-IG PN [=] 1 Plug Device el
=3 Device (TBEN-Lx-PLC-L
=3 Device ( * X Mame:  TS_sxx_LIZUPNES_Family
=B pLC Logic
=i} application Action:
m Library Manager @ Plug device Update device
PLC_PRG (PR} -
- @ Task Configuration - | T |
endor: | <4l =
= @ MainTask. e =
@ PLC_PRG Mame Wendor ~ =¥
= @ Profinet_CommunicationTask @ RUA00U-EMI0E-LILZPNEXZT-H1151 (DI} Turck.
@ PM_Conkroller, CommCycle @ TEIL-M1-16DIP Turck
8 Profinet I0Task [ TEL-M1-16DIP + NIC Turck
() LeDs (LEDS) [ TEI-M1-16DxF Turek,
% m Local_I0 (Local IO} @ TEIL-M1-160%P + NIC Turck
% como [ TEIL-M1-BDOR Turck.
% comt [ T5-see-2UPNEN-Family Turck
% Cahbus [l TS-0e-2UPNER-Family (D) Turck,
= m Ethernet (Ethernst) @ |TS-xxx-L12UPN8><-Family Turck,
= ﬂj PM_Cantraller (PH-Controller) @ TS-xo0c-LIZUPMER-Family (DI Turck |
+-¥il] TBEN_S1_8DxP (TBEN-S1-8DP) [ T5-sce-LUUPNER-Family Turck r
=¥] TBEM_S2_410L (TBEN-52-410L) [ T5-see-LUUPNE-Family (DI} Turck
i) Basic (Basic) A i TTMCS)-LIUPN-Farmily Turck @
m TS _LIZUPMEY_Family (T3-xxx-LI2LI 4 L) +
K <Emphy> (<Emphy>) V| Group by category
n <Empy > (<Empty ) Display all versions (for experts anly)
K <Empys { <Emptys) I et
D bdat i
£ <Empty> (<Emptys) isplay outdated versions
K <Empky = { <Empty =) Information:
K <Empy> (<Empty>) [l Names TSt 121 PR Famib
+-¥il) BL20_E_GW_EM (BLZ0-E-GW-EN)
Plug selected device into the slot
TS_xxx_LIZUPNSX_family
o (ou can select another target node in the navigator while this windaw is
open. )
4 m b
- - Flug Device ] | Close b
D POUs | 58 Devices
— [oTOunT oF 0 0 Frecompier &  UrTent user: (nobody)

Fig. 17: Select TS-530-LI2UPN8X-family
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» Configure port 2 generically and select the entry "IN 1 BYTE/OUT 1 BYTE".

& TBEM-L5_PLC-10_PM.project* - CODESYS o | B3
File Edit Yiew Project Buld Online Debug  Tools  Window Help
. AR | = ol =
e dE& ¢ % ] X &
Devices -~ 0 X -
=) TBEMS PLC-10 PN [=] L Plug Device (B
=-E5 Device (TEEN-Lx-PLC-1
=3 Device ( * ) Mame: IM_1_BYTE_OUT_1_BYTE
=20 PLC Logic
=Lk Application eten
m Libkary Manager @ Plug device Update device
PLC_PRG (PRG) — —_—
= Task Configuration
2 @ MainTask wendor: | <Al vendors> ~ | .
@ PLC_PRaG Mame Wendar Wersion a ¥
=& Profinet_CommunicationTask = [ Fieldbusses
@ PM_Controller, CommCycle = H Profinet 10
s Profinet_IGTask = 51 Profinet IO Maodule 3
O LEDs {LEDs) = [ Port configuration generic
+ m Local_IO {Local IC) @ DI Turck, SW=SW Y L,
2 comMo [l Ol with parameter access Turck SW=SW W 1,
2 comt [ ™1 BYTE Turck. SWP=SW W 1.
% Canbus (i [T 1 BYTEfOUT 1 BYTE Turck SW=SW Y 1,
= [{J Ethernet (Ethernety [ 1 worD Turck, SW=SW Y 1,
= m PM_Controller (PH-Controller) @ I 1 WORDYOUT 1 WORD Turck, SW=SW W L,
% 'ﬂ TBEM_S1_8DxP {TEEM-51-80%P) @ I 1 WORDYOUT 4 WORD Turck, SW=SW N L
=-¥{l] TBEM_S2_410L (TBEN-52-410L) @ 16 BIT Turck SWP=SW W 1.
@ Basic {Basic) @ I 16 BIT/OUT 16 BIT Turck. SW=SW YL, T
m TS _xxx_LI2UPMEY_Farnily (TS-xxM 4 LLLJ +
Bl n_t BYTE_ OUT_1_BYTE (IN 1 BYTE/CL ] Group by category
K <Empty = ( <Empty ) Display all versions (for experts anly)
K <Empky = [ <Empty =) - dated !
L <Emply> (<Empty) Display outdated versions
£ <Empty> { <Empty>) Information:
K <Empty> (<Empty=) i Nanaas T 1 RYTF IO IT 1 RYTF
* 'ﬂ BL20_E_GW_EM (BL20-E-GW-EN)
Plug selected device into the slot
IN_1_BYTE_OUT_1_BYTE
o (%ou can select another target node in the navigator while this window is
open. )
4 m 3
. - Flug Device ] | Close o
D POUs | 58 Devices
— LETOUT &F U 0 U0 Precompie; oF TUrrent User: (nobody;

Fig. 18: Generic port configuration

» Select the entry of the ultrasonic sensor "RU40U-M18E-LiU2PN8X2T-H1151" under "Port config-
uration specific" and plug the device.

2017/06
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» Configure port 4 generically and select the entry "DI".

Debug  Tools  Window  Help

Build  Online

File  Edit

BeE &l o BEXI MR 00

View  Project

=5 TRENLS FLC-TO PN
- Device (TBEN-Lx-PLC-1%)
Bl PLE Lagic
Elo Application
m Library Manager
PLC_PRG (PRG)
=& Task Configuration
= @ MainTask
& PLC_PRG
£ Profinet_CommunicationTask
@ Pr_Controller, CommCycle
@ Profinet_TOTask
() LeDs (LEDS)
# [ Local 1o (Lacal o)
" CoMo
- comi
"% CAhbus
=[] Ethernet (Ethernet)
El Pr_Controller {PN-Controller)

- 4] TBEN_S1_8DKP (TEEN-51-8DKP)
=) TBEN_S2_410L (TBEN-52-410L)
Basic {Basic)
m TS _LIZUPMEY_Family (T5-xcx-LI2ZUPMNEX-Family)
Bl 1M_1_EYTE_OUT_1_BYTE {IN 1 BYTE/OUT 1 BYTE)
m RU40U_M13E_LIUZPNE%2T_H1151 (RU40U-M18E-LILZPNEXZT-H1 1
B4 o ony
14 <Empty = {<Emply =)
14 <Empty = {<Emply =)
14 <Empty = {<Emply =)
#-¥il) BL20_E_GW_EN (BL20-E-GW-EN)

Fig. 19:10-Link Port Configuration
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Configuring the Empty Slots 6 — 8 (Diagnostics, IO-Link-Events, Module Status)

The empty slots 6 to 8 allow the mapping of channel diagnostics, IO-Link Events and the modules

2017/06

status to the process image of the 10-Link master.

> Select the entry for the respective empty slot using the "Plug device..." function.

® TBEM-L5_PLC-10_PM.project* - CODESYS
File Edit Wiew Project Build ©Online Debug  Tools  Window  Help

BEFE & o o ¥ B@E X |0 O

Devices

=E) TOEN T FLC-T PN
=-EH Device (TBEN-Lx-PLC-1:)
=B PLE Lagic
= C; Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=-g8 MainTask
H] pLC_PRG
=-g% Profinet_CommunicationTask
@ Pr_Controller, CommCycle
£ Profinet_T0Task
() Leps iLEDS)
+ m Local_I0 {Local IO}
3 como
3 comt
3 Cahbus
= m Ethernet (Ethernet)
= m Pr_Controller {PN-Controller)
+-H| TBEN_S1_8DKP (TBEN-51-80%P)
=¥l TBEN_S2_410L (TBEN-52-410L)
@ Basic {Basic)
m TS oo _LIZUPMEY_Family (TS-xox-LIZUPNEX-Family)
Bl 1M_1_BYTE_OUT_1_BYTE (IN 1 BYTE/OUT 1 BYTE)

B oron
m Diagnostics {Diagnostics)
Bl 10_Link_Events (I0-Link Events)

m RU40U_M1EE_LIUZPMERZT_H1151 (RU40U-M1EE-LIUZPNSXZT-H1 1

m |M0dule_status {Module status)

+-¥ill BLz0_E_GWv_EN (BLZ0-E-GW-EN)

Fig. 20: TBEN-S2-410L: Add diagnostics, I0-Link Events and module status
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Using the Device as PROFINET Controller

Diagnostics

Eile Edit Yiew Project

= 2N's)

N

5] @

4 B

Devices

® TBEM-L5_PLC-10_PM.project® - CODESYS

Build  Cnline

LS PEC-10 P [=
£ Device [connected] {TEEM-Lx-PLC-1:)
B0 PLC Lagic
=7 Application [run]
m Library Manager
[5] pLC_PRG (PRE)
= @ Task Configur ation
=8 MainTask
& PLC_FRG
= @ Profinet_Communication Tas
& PN_Controller, CommCy
& erafinet 10Task
() LeDs (LEDs)
'_'J Local_Io {Local 100
% comn
L comi
L CANbus
'_'J Ethernet (Ethernet)
= _J Pr_Controller (PH-Conkrollery
+ 43 4] TBEM_S1_8D%P (TBEM-51-8D)
=42 ¥ TBEM_52_410L (TBEN-52-410
_J Basic {Basic)
EE] TS oo LIZUPNEX_Fan
B m_1_BvTE_ouT_1 BY
EE RU4OU_MISE_LTUZPNE
B o1 on
Q_J Diagrastics (Diagnostic
B4 [10_Link_Events (10-Lin
Bdi] Module_status (Madule
+- 34 BL20_E_GW_EN (BLZ0-E-GW

4 T 2

D POl | [ Modules | 58 Devices
Last build: €2 0 £ 1

Precompile: & i RUN

Debug  Tools  Window Help
# 2 O o [ =
£5 Device il Diagnostics X -
General Channels
Wariable M. Channel Address Type Current Valu
PRI Module IjD Mapping S Inputs [
= P channel IBle  USINT  16#00
status k] Qukput avercurrent Chi SInif.l  BOOL 5
T :‘3‘ Qukput avercurrent Ch3 %I¥18.3  BOOL
@ Qukput avercurrent Chs %I¥18.5  BOOL
B Qukput overcurrent Ch %I618.7  BOOL
L Reserviert %IBl9  USINT 1600
- 10-Link channel “lB20 USINT  16#24
B Port parameterization erro, ., %I¥z0,1  BOOL 3
b Wrong or missing device Cho %I¥20,2  BOOL
"3’ Data storage error Cho HelRz20.3 BOOL
% Hardware error Chi WIXZ0.4  BOOL
k] Process input data invalid ... %INZ0.5  BOOL
“» Maintenance events Cho WIX20.6  BOOL
E ] Ouk of spec. error Cho %I¥20.7  BOOL
o 10-Link channel “IB21 USINT 16300
L ] 10-Link channel “IB22 USINT  16#24
o 10-Link channel “lB23 USINT  16&00
- 10-Link channel “alB24 USINT  Lo#20
b Part parameterization erro, ., %IXz4.1  BOOL i
Ha Wrong or missing device Che %I¥z4.2  BOOL
% Data storage error Che “l¥24.3 BOOL
% Hardware error Che WIXzd.4  BOOL
% Process input data invalid ... %Inz4.5  BOOL
R Mainkenance events Ch WIX24.6  BOOL
B Quk of spec. error Che %INz4.7  BOOL
e ] 10-Link channel “IB25 USINT  16&00

4 1

Reset Mapping Always update variables: | Use parent device setting

p =Create new wariable "% =Map to existing variable

4 [ 3

Program loaded Program unchanged Current user: {nobody)

Fig. 21: TBEN-S2-4I0L: Diagnostics in the process image
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|O-Link Events

® TBEM-L5_PLC-10_PM.project® - CODESYS

B0 PLC Lagic
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@ PM_Controller, CommCy
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L CANbus
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b ] EventS Port YaIB45 LISINT 16400
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b ] Eventd Port YIBS7 LISINT 16400
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B Eventd Qualifier IBAO USINT 16400
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Reset Mapping Always update variables: | Use parent device setting

4 1]

% = Create new variable

4

D POl | [ Modules | 58 Devices

Last build: €2 0 £ 1 Precompile: & i RN Program loaded

[

Program unchanged

% = Map to existing variable

Current user: {nobody)

Fig. 22: TBEN-S2-410L: IO-Link Events in the process image
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Using the Device as PROFINET Controller

Module status

® TBEM-L5_PLC-10_PM.project® - CODESYS EI@

File Edit Yiew Project Build ©rnline Debug Tools  Window Help
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@ PM_Controller, CommCy
& erafinet 10Task
() LeDs (LEDs)
m Local_Io {Local 100
% comn
L comi
L CANbus
m Ethernet (Ethernet)
= m Pr_Controller (PH-Conkrollery
+- 3K TBEN_S1_sDKP (TBEN-51-8D
=3 K TBEN_S2_4I0L (TBEN-52-410
@ Basic {Basic)
EE TS oo LIZUPNEX _Fan
IN_1_BYTE_OUT_1_BY
RUM4OU_M18E_LIUZPMNE

Hi
H
B o1on
Hi
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| Device il Diagnostics 4 IO_Link_Events il Module_status X -

Status

Information

eddE L

Diagrastics (Diagnostic
I0_Link_Ewents {I0-Lin
Module_status (Module

+-3 M) BLZ0_F_GWw_EN (BLZ0-E-Gwy
4 m
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4 T 2

Fig. 23: TBEN-S2-4I0L: Module status in the process image
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34 Communication Settings for PROFINET Devices

» Open the device's configuration tab by double clicking the entry of the respective PROFINET
device in the project tree.

341 Assigning the IP Address and the Station Name

> Assign a PROFINET device name and an IP address and, if necessary, adapt the parameters "Send
Clock", "Reduction Ratio2 and "Phase" to the application.

Assigning an IP address or a station name to the devices is not necessary if the devices
have been automatically read in using the "Scan for Devices" function (see

).

® TBEM-L5_PLC-10_PN.praject* - CODESYS (=% B =<=|
Fie Edt Wew Project Buld Online Debug  Tools window Help
- e E—— .
SN & =3 [ O | i | &5 X =
Devices > 3 x £3 Device 14 Diagnostics il I0_Link_Events il Module_status ¥ BLZO_E_GW_EN x >
Device (TBER-Lx-PLC-1x) x|~
Bl L Logic General StationMame  turck-blz0-e
=} application
{8 Lorary Manager Options Station Status
PLC_PRG (FRG)
= [ Task Configuration [oS
= & MainTask IP Parameter
PRIO [/ Mapping
&) rcprs 1P Address 152 168 . 1 . 7
= ¢ Profinet_CommunicationTask
= - Fiius Subnet Mask 255 . 255 . 255 . O
8] PN_Controller. CammCycle
&2 Profinet_I10Task P Default Gateway 0.0 .0 .1
() LeDs (LEDs) o
[ Local 10 (Locsl 10) Communication
2 como Send Clack {ms} 1 - wiatchdog (ms) 122
B comt
Reduction Ratio 4 - WLAN ID Hle
3 Cahbus r—
[ Ethernet (Ethernat) E Phase - -
= [ PH_Controller tPM-Cantraller)
+ i TBEN_S1_BDXP (TBEN-51-8D%P) RT Class \RT Class 1 vl
=K TBEN_S2_410L (TEEN-52-410L)
i) Basic (Basic) User-Defined Parameters
Bl 75 _occ LIZUPNSR_family (T5<o0cLI2UN
- - e Set All Default Yaluss 2] Read Al Values [T virite Al Values
Edi) m_t BYTE_OUT_1_BYTE (IN 1 BVTE/OL
B Rusou_vise_LizeremiaT st (RS Parameters Value Allowed values o
B oren
Gateway parameter
Bdil Diagnostics (Diagnastics)
Outp. behav. if /0 config diff. settol 0.3
B 10 _Link_Events (10-Link Evsnts) =
Outp. behav. If I module wrong  setted 0.3
Bdil module_status (Madule status)
Output behav, at communic, loss settod 0.2
= ¥ BL20_E_GW_EN (BL20-E-GW-EN)
Deactivate all diagnostics no 0.1
[l BL20_E_2cHT_2Pwi (BLZ0-E-2CHT-2PWI
) 52200 Y EN (BLZ0- Deactiv. load voltage diagn. no 0.1
Deactivate [j0-ASS. Force Mode  no 0.1
[l BLeo_za1_1_0_4_zoma_(BL20-2AI IO,
. = - Startup i config, nat matches no 0.1
1) POUs | 5 Devices ! 0 b
Last buid: € 0 & 1 Precompile: (¥ Current user: (nobody)

Fig. 24: Configuring external PROFINET devices

NOTE
ﬂ The IP addresses of the PROFINET Devices and the PN Controller have to be in the same
subnet.
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342 Setting the communication parameters (Send Clock, Reduction Ratio, Phase)

Send Clock (ms):
Send clock time in milliseconds

Reduction Ratio:

Scaling factor

The transmission interval results from the Send Clock x Reduction Ratio. Therefore, a Send Clock
of Tms and a Reduction Ratio of 4 means that I/O data is sent every 4 ms.

Phase:

With a Reduction Ratio of n, the transmission interval is subdivided into phases 1 to n (where
transmission is in one phase only). The phase for transmission can be determined for the purpose
of load distribution.

PROFINET Update Time
~— Send Clock —

Phase 1 Phase 2 Phase 3 Phase 4

Reduction Ratio = Anzahl der Phasen

Fig. 25: PROFINET Update Time

Communication

Send Clock {ms) |1 v| Watchdog {ms) 12
ReductionRatio  [4 -| YLAN ID e
Phase |- - |

RT Class |RT Class 1 -

Fig. 26: Settings for the PROFINET device

With the settings "Send Clock" = 1 ms and "Reduction Ratio" = 4 the PROFINET Cycle Time (or Update
Time) is divided into four phases of 1 ms each. A PROFINET device with these settings is updated
every 4 ms. The PROFINET Update Time is thus the result of the multiplication of "Send Clock" and
"Reduction Ratio".

PROFINET Update Time = Send Clock x Reduction Ratio

The parameter "Phase" defines in which phase this PROFINET device is updated. In PROFINET net-
works with several devices the devices can be split to the different phases. This helps the master to
optimize the PN data transfer.
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Requesting the Device Status in the Program

The device status can be requested in the program by entering the PROFINET device instance and

the requested function.

Instance.Status;

Example:
Request, if the device is in cyclic data exchange:

tben s2 4I0L.xRunning;

@ TBEN-L5_PLC-10_PM.project* - CODESYS
File Edt Vew Broject Buld Online Debug Tools Window Help
BEE &lo - B X Ml 4% %R R = =
Devices > 1 x Device f4il Diagnostics 4 10_Link_Events 41 Module_status Wi BLz0E_Gw EN -
Device (TBEN-Lx-PLC-1x) [=]~ 1 PROGRIM PLC PRG
[EM PLC Logie =z ViR 0
=} application 3 counter: INT;
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1 nicprserg) :

= [ Task Configuration :
=g MainTask N
& PLC_PRG o mEvm
=8 Profinet_CommunicationTask -
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(i Local 1o (Local 10
v
% oMo 1| cownter i= counter + 1:
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B canbus
[ Ethernet (Ethernet) = g CheckCurrentsupportedCommunicationState [lave is in cydic data exchange |
= m PM_Cantroller (PN{Z:;;DHM/ ‘%GEUD
Y] TBEN_S1_8DKP (FEENT 51-8052 ©

- nI-G](TBEN-SZ-ﬂ @ TEEN-L5_PLC-10_PN.project* - CODESYS
] Basic (Basic)

Fle Edt View Projsct Buld Online Debug Tools Window Hslp
T5 _xxx_LIZUPNBY_Fa

=" = dh 0 B - O B e

g U’ & PLC_PRG

Profinet_Communication

=g MainTask
=g

) POUs | 32 Devices

B Pn_controller, Com
& profinet JoTask,
O LepscLeps)
[ Local 1o (Local 103

< n

B m_1_BvTE_ouT_1 B ]

B Ru4oU_M1EE_LTUZRN

m D_I(DI) i Devices r 1% 3 Device i Diagnostics 4l I0_Link_Events 4l Module_skatus .ﬂ BLZ0_E_GW_EN Efd

B Diagnostics (Diagnastiq Device [cannected] (TBEN-Lx-PLCL ¥ ] »

Bl 10_Link_Events (10-Li 510 PLC Logc

BAD) vocie_stotus 1Moy | -3 pplcation frun] Expression Type Value =]
=¥ BLen_E_Gwi_EM (BLE0-E-G {f) ibrary Manager # counter T 16#0178 |

@) BL20_E_2CHT 2Pt (8] LG PRG(PRS)

) sz 200 z4v0c 0 54 = &8 Task Confiquration

@) BLen za1_1 0 4 2004

then_z2_diol. xRunnincEEl:

[ Ethernet (Ethernet) =
__R ETURN

= PM_Controller (PM-Contraller)
-5 H) TBEN_S1_8DXP (TREN-S1
= ¥ TBEM_S2_410L (TBEN-52-
[ Basic (Basic)
T5_wwx_LIZUPNGY_
IN_1_BYTE_OUT_1,
RL40U_M18E_LTLZ]
DI(DD)
Diagnastics (Diagna
10_Link_Events (10
Module_status (Mac
=75 ¥ BL20_E_GW_EN (BL20-E-
(i) BLz0_E_2CWT_2Pwm
(1) BLz0_2DO_24vDC_0,
(i) BLz0_za1 1 04 zom -

e w o e

ZEEEZEZ

< n v

) PoUs | B Moddles | 38 Devices

% oMo —
* comt counter[TEA0TTE | 1= counter[ieAuiE | + 1;
B canbus

Last build: € 0 @ 2 Precompile; & Gy RUM Program loaded

Program unchanged Current user: (nobody)

Fig. 27: Requesting the device status in the program
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Using IO-Link Function Blocks for CODESYS

For acyclic access to the Turck 10-Link master devices (in the example TBEN-S2-4I0L) as well as to
the connected IO-Link devices, Turck offers the following function blocks:

IOL_CALL (in accordance with I0-Link specification)
single acyclic accesses

IOL_WriteParamterList:
sending a parameter list for e. g. initial parameterization of 10-Link devices

The function blocks are part of the turck CODEYS library "lO-Link CALL PROFINET", V1.0.2.0 or higher.

Further information about the function blocks and their usage can be found in the operating

instructions of the Turck IO-Link master or in the function block description in CODESYS.

® TBEN-L5_PLC-10_PM.project* - CODESYS ol @ ==
File Edit  Wiew Project Ubraries Buld Online Debug  Tools  window Help
BEE S & By X 4R O o =
Devices v Box il Diagnostics il IO_Link_Events 4l Module_status ¥i BLz0 E_Gw EN PLC_PRG fff) Library Manager x| ~
-I%Ewce (TBEN-Lx-PLE- 1) B “ |55 &dd library % Delete library | 25 Properties 52) Details | 551 Placeholders (i) Library repository
PLC Logic
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m Library Manager + EreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH]) EFLog 3.5.5.0
PLC_FRG (FRG) & CommFE = CommFE, 3.5.5.0 (35 - Smart Sofbware Solutions GmbH) CommFE 3.5.8.0 =
= @ Task Configuration + IoDrvEthernet = [oDrvEthernet, 3.5.8.0 (35 - Smart Software Solutions GmbH) IoDrvEthernet 3.5.8.0
= @ MainTask + IoDrvProfinet = IoDrvProfinet, 3.5.8.0 (35 - Smart Sofbware Salutions GrbH) ToDrvProfinet 3580
@ PLC_PRG + IoDryTBEM, 1.0.0.0(Turck) IoDrwTEEN 1000
=% Profinet_CommuricationTask @ [10-Link CALL PROFINET = 10-Link CALL PROFINET, 1.0.1.7 (Turck) | 10Le Py 1.0.1.7
] pry_cortraller, Commiycle g - = B— E— 8
£ profinetI0Task -
O eos Leps) =) ik calon B |Inputs)’0utputs‘ Graphical Documentat\on|
.53 )
m Local_IC {Local 1) _l Dacumentation
2 comMo =) Io-Link CALL PROFIMET
S comt +-I0) Enums
3 canbus =2 Function Blocks
i
m Ethernet (Ethernet) = IOL*CAFL _
= m PM_Contraller {(PM-Controller) . E] 1oL writeParamsterList
i )
+- 4 TBEN_S1_8DP (TBEN-S1-B0%P) () Functians
+
=43 TBEN_S2_410L (TBEN-52-410L) = iobalConstants TOL_CALL
@ Basic (Basic) ) Globalvariables —xReq «Donevalid —
i —dwId wBusy f—
B TS L1ZUPNS_Family (T5-x: WD Interfaces _lirdexca e
+ 12 Structs P
m] IN_1 BYTE_OUT_1 BYTE{IN 11 N —=RD_WR dwStatus f—
m] RU4OU M18E LIUZPNSX2T HIL ) Types —usiEntityPort dwIOL_Status —
m] DI (DI - - - +-I2) Library Information —uilOL _Index iRD_Len f—
(o) —usI0L_Subinde:x
m] Diagnostics {Diagnostics) —pbyRecord_TIOL_Data
m] I0_Link_Events (I0-Link Events, —ED
m Module_status (Module status)
= ¥ BL20_E_GW_EN (BL20-E-GW-EN)
[ ELz0_E_zcNT_zPwM (BLZO-E-2C)
[l ELz0_zD0_z4vDic_o_Sa_P(BLZ0
[l BLz0_zAlI 0_4_zoMa_(BLPO-Z1
“ T r
D POLs | 38 Devices

Last build: € 0 & 2 Precampile: €3

Current user: {nabady)

Fig. 28: Function block IOL_CALL
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® TBEM-L5_PLC-10_PM.project* - CODESYS

File Edit Wew Project Lbraries Build  Online  Debug
El= == & Pl P
Devices > 3 % Device il
| Devies (TBEN-L-PLC-13) 7] =
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InDrvEthernst
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IOLC_PH
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Effective wersion
3.5.5.0
3.5.8.0
3.5.8.0
3.5.8.0
L.o.0no
1.0.1.7
3.5.8.0

m

3% Profinet 10Task,
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+I2) Documentation

(O LeDs (LEDS)
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m

m Ethernet (Ethernet)
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+ 'I'@ TBEM_S1_8D%P (TBEN-
H 'I'@ TBEM_52_410L (TBEM-¢
@ Basic (Basic)
TS oo LIZUPNS
IN_1_BYTE_QUT,
RUM4OU_M1SE_LTL
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Diagnastics {Diag
I0_Link_Events |
Maodule_status (I
_E_GwW_EN (BL20-
BLZD_E_ZCHT_ZPY
BL20_2D_24vDC,
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=

ceafRTTTTEE

1

=+ IO-Link CALL PROFINET
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% canbus =1 Function Blocks

+-[5] 1oL_calL
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+-I2) GlobalConstanks
) Globalvariables

+-\2) Library Information

[ POUs |5 Devices f T

| Inputs{Cutputs | Graphical |DUcumentatiUn

I0L_WriteParameterList
—=Req

—dwid

—iilndexCap
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—iParaCount
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x[ane
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Last buld: € 0 & 2 Precompile: €

Current user: {nobody)

Fig. 29: Function block IOL_WriteParameterList
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4 Using the Device as PROFINET Device

Properties

max. number of I/0 data 1024 byte in total
(512IN+5120UT)

Used Hardware
Controller.
Siemens CPU 1515-2 PN
Device:
TBEN-L5-PLC-10

Used Software
CODESYS V3,3.5.8.10
TBEN-L...-PLC-1..._V1.0.3.0.package
TIA Portal V13
GSDML-V2.3-TURCK-CDS3_PN_Device-20151208-010322.xml

4.1 Creating a CODESYS Project and Configuring the Network

Create CODESYS project and configure the network according to

2017/06
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Configuring the PROFINET Device

Adding the PROFINET Device to the Project
The Turck PROFINET Device is used.
» Add the Profinet_Device to Ethernet using the "Add Device" function.

Fle Edt View Project Buld Qnine Debug Tools Window Help

=5 THENRLC-10-PDevice I

=3 TBEN_Lx_PLC_tx (TBEN-Lx-PLC-13)
=l PLC Logic
=} application
i) ubrary Manager
() LeDs (LEDS)
= Local_IG (Local 10
Bl o 0wy
B Diagnastics (Disgnostics)
Bl vaux_control (waU contral)
B Module_status (Module status)
3 como
3 comt

& o
Copy
[ Paste
K Delete
Refactaring
Properties. ..
| Add Object
) Add Folder.

Disable Device
Update Device...
9" Edit Object
Edit Obsject with...

Edit IO mapping

L Y T — Import mappings fram CSV....
Clls |5 Devices Export mappings to TSV, .,
Simulation

Device Configuration

£
B S lo o« B o X MR -8 % 0,

Mame:  Profinet_Device

Action:

@ fppend device

) Insert devic

 Plugdevice ) Update device

Device:

vendor: | <all vendars> -

Mame Yendor Wersian
=) Fieldbusses

[+ == EtherMet/TF

- wes Modbus
= 2 Profinet IO
I= #¥ profinet IO Device

Profinet Device | Turck 1.0.6.0

- ¥ profinet IO Master

Group by category
Display all wersions (For experts only)

Display outdated versions

Information:
Name: Profinet Nevice

Append selected device as last child of
Ethernet
@ (ou can select another target node in the naviggllr whie this window is

open.)
Add Device

Lastbuld: € 0 ® 0 Precompile: o Current ussr: (nobody)

Fig. 30: Add PROFINET Device
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» Configure the in- and output data lengths which have to be exchanged with the higher-level
PROFINET Master. Therefore add the respective process data entries.

-10-PMDevice.project* -

1= £ TBEN_Lx_PLC_1x [TBEN-Lx-PLC-1x)
=&l PLE Logic
=} Application
- ffif) Library Manager
() Leps (teps)
[= Local_IO (Local I0)
B o osr)
i) Diagnastics {Diagnostics)
Bl vaUx_control (¥AUX contral)
B Madule_status (Module status)
3 comn
& comt
3 Canbus
1= [f) Ethernet (Ethernet)

[ m_1_BvTE (I 1 BYTE)
OLT_1_WORD (OUT 1 WORD)

Fle Edt Wisw Frojsct Buld Onine Debug Tools Window Hslp

BEFEHI&E oo § BRBEX GRS 8B , aR|[E=""25|w

=5l FRERALC-TO-FADevice !

= [ Profinet_Device (Profinet Device)  ===——————

Name:  OUT_1_WORD_1

Action:

@ Append device () Insert device () Plug device

Device:

) Update device

Vendor: | <all vendors:>

Marne vendor

1N 4 BYTE Turck

i Turck

[ 4 worD Turck

[ mesprTE Turck,

J msevTe Turck

Turck

Turck

Turck

Wersian
1.0.6.0
1.0.6.0
1.0.6.0
1.0.6.0
1.0.6.0
1.0.6.0
1.0.6.0
1.0.6.0
1.0.6.0

Group by category
Display il versions (For experts only
Display outdated versions

Information:
T

Insert selected device as sibling before

@  (You can select another target node n the

open.)

r&@tnr while this window is

4
——)
I PoUs |38 Devices

Last build: € 0 ® 0

Fracomplle:

Current user: {nobody)

Fig. 31: Configuring the PROFINET Device

NOTE
ﬂ Please observe the following for the configuration of the I/0 data:

The CODESYS input data have to be have to be configured as output data in the PROFINET

Controller configuration, the CODESYS output data have to be configured as input data.

The data thus have to be configured in reverse order in the PROFINET Controller configu-

ration (see also Configuring the in- and output data (page 41)).




Using the Device as PROFINET Device

Which data will be mapped into the configured input and output data, depends on assignments in
the PLC program or in the I/O mapping of the TBEN-L...-PLC-....

® TBEM-PLC-10-PMDevice project - CODESYS ][] 3]
File Edit Wew Project Buld Online Debug  Tools  window Help
B EI&Elw ™ = il F om =
Devices > X 4 WAUX_control PLC_PRG m OUT_1_WORD Xx m IM_1_BYTE @ tainT ask -
=5 TRERLC-10-FDevice [~
=72 E3 TBEM_Lx_PLC_1% [conmected] (TEEM-Lx{ | = General Channels
=&l PLC Lagic ‘Wariable Channel  Address Type
=} Application [run] PHIODev-Module 10 Mapping =" #pplication.PL.."0ut1E wowtr  UINT
Library Manager '@ BitD S BOOL
PLC_PRG (PRG) Slelirg ] Bit1 Sgwad  BOOL
= Task Configuration " Showa2z  BOOL
@ < Information :@ Btz
=38 MainTask @ Bit3 Segead  BOOL
& rLC_PRE ] Bit4 Segdd  BOOL
() LeDs (LEDs) i BitS SegeaE  BOOL
=5 [0 vocal 1o (Loral 107 i Bits Segwad  BOOL
Bl oxp (oxP) i Bit7 SegwaF  BOOL
aﬂ] Diagnostics {Diagnostics) T Eilts Y38 BOOL
m WAL _control (ALY control) T EitD Y3+ BOOL
m Module_status (Madule status) T Eiti0 Sow3z  BOOL
2 comn i Bit11 ShiwaE  BOOL
2 comi i Bit1Z Shid4  BOOL
2 CaNbus i Bit13 ShEE  BOOL
= ﬂj Ethernet (Ethernet) T Eiti4 Yoow3E  BOOL
= Am Profinet_Device (Profinet Device T Eit15 Y37 BOOL
m IN_1_BYTE (IN 1 BYTE)
m QUT_1 _WORD (OUT 1 WOR) Fl m
Reset Mapping | Always update variables: | Use parent devii
@ = Create new variable " = Map Lo existing variable
4 T s
. ] I 3
[ POUs | §® Modules | 52 Devices
Last build: € 0 & 0 Precompile: o h RLIN Program loaded Program unchanged Current user: (nobody)

Fig. 32: PROFINET Device data mapping

NOTE
ﬂ The PROFINET Device shows an error as long as a connection to the PROFINET Controller
is established.
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Configuring the PROFINET Device (CDS3 PN-Device) in TIA Portal
The following example shows the CDS3 PN-Device configuration in TIA Portal V13 from Siemen:s.
The PROFINET-CODESYS-device is configured as standard PROFINET Device in TIA Portal.

Installing the GSDML-file

» Install the device's GSDML-file (GSDML-V2.3-TURCK-CDS3_PN_Device-...-....xml)in TIA Portal. It
can be downloaded at the respective product from

= The device is added to the hardware catalog "CDS 3 PN Device".

T4 Siemens - C:Wsersischeuech\AppDatailocal\Siemens\TBEH-PLC_PH_Device\TBEN-PLC_PH_Device

Project  Edit  ¥iew Insert

j 3 H SEVE PIOjECT  oam

Online  Options

$EHE X9

Tools Window Help

s M E R F soonine ¥ coofiine | o [A I 3¢ B
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« . : M T
50O ¥ esvor 4 comnesions Peye: =G
=
E ~ | Catalog ﬁ
= ] TBEW-PLC PN @
e EEE g |2
B Add new de.. = N a
L1 turck-ces3pn-.. 1M [ Filter g
& CPU 1515-2 PN CDS3 PN Device ® » [l Phoeniz Contact GrmbH 5
e CODESYS: =
» [G§ commond... et "IIIIURCK -
» [5]) Decumenta.. 'J;““CK ul
» [@ Languages + [l BL Compact o
e » [ BL20 =
P g Online access 5
nIC = » [ BL67 ®
(59 card Readeril.. 5
~ [ cODESYS3 3
< i > WS @
~ : Details view = » [ FENZD L
i » g TBEN-A 5
u s =
Neme : > meEns b
- » L@ TBEN-S =
» g TBPN-Sate | |
» [ Turck L]
» [ Ident Systems =
» [l Netwark Companents [ o
4
~ | Information z
Device 2|
= |
CD353 PN Device
<Ju] [>] [100% 2 Mrar srurerdill
<[  w ] ‘gprnperties ||:i.‘.lnfn yuﬂ Diagnostics |
4 Portal view =2 Overview |ﬁﬂn Devices &ne.... I ¥ serings

Fig. 33: Configuring the PROFINET Device in TIA Portal

39


http://pdb2.turck.de/en/EN/products/00000035000058e90002003a
http://pdb2.turck.de/en/EN/products/00000035000058e90002003a

Using the Device as PROFINET Device

Configuring the PROFINET parameters

Like for all other PROFINET Device, the PROFINET-interface has to be configured for the CDS3 PN-
Device" in the project.

> Set all necessary IP-settings and assign a PROFINET Device name or use the device name which
has already been assigned to the device.

% Siemens - C:Wsersischeuech\ppDatailocal\SiemensiTBEN-PLC_PH_Device\TBEN-PLC_PH_Device

Project Edit iew Inset Online Options Tools Window Help Totally Integrated Automation
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» @ Languages .. -— » e = 54
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o S e
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Fig. 34: Settings PROFINET-interface (CDS3 PN Device)

4 Portal view
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Configuring the in- and output data

» Configure the in- and output data, which have to be exchanged with the CODESYS-device.

NOTE

The configuration of the data in TIA Portal has to be done in reverse order compared to

the configuration in CODESYS. Input data in TIA Portal are output-

vice versa.
The configured data lengths have to match.

data in CODESYS, and
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Fig. 35: Configuration of in- and output data in TIA Portal/CODESYS
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After configuring the PROFINET Device in TIA Portal and starting the PN controller, the CODESYS
application with the PROFINET Device is running error free.
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Fig. 36: CODESYS application with PROFINET Device
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