WAGO~I[O~SYSTEM HE N

Modular 1/0O System

KNX IP StarterKit 2
512 206 18

Installation Guide

Last revision: 14.09.2009

waco

INNOVATIVE CONNECTIONS I



ii » General

Copyright © 2009 by WAGO Kontakttechnik GmbH & Co. KG
All rights reserved.

WAGO Kontakttechnik GmbH & Co. KG
HansastraRe 27
D-32423 Minden

Phone: +49 (0) 571/8 87 - 0
Fax:  +49 (0)571/8 87 — 1 69

E-mail: info@wago.com

Web:  http://www.wago.com

Technical Support
Phone: +49 (0) 571/8 87 — 7 77
Fax: +49 (0) 571/8 87 - 87 77

E-mail: tcha@wago.com

Every conceivable measure has been taken to ensure the accuracy and
completeness of this documentation. However, as errors can never be fully
excluded, we always appreciate any information or suggestions for improving
the documentation.

E-mail: documentation@wago.com

We wish to point out that the software and hardware terms as well as the
trademarks of companies used and/or mentioned in the present manual are
generally protected by trademark or patent.

waco'

WAGO I/O SYSTEM 750
KNX IP StarterKit


mailto:info@wago.com
http://www.wago.com/
mailto:tcba@wago.com
mailto:documentation@wago.com

Contents iii

Table of Contents

WAGO /0 SYSTEM 750

KNX IP StarterKit

1 IMPOFTANT NOTES ...t nae e 5
1.1 Legal PrinCIPIES ...cvo o 5
111 COPYIIGNT s 5
1.1.2 Personnel Qualification ...........ccccoceeviiiii i 5
1.13 INEENARA USE ...t 5
1.2 SYMDBOIS oo 6
1.3 NUMDBEr NOTALION ... 6
1.4 Safety INfOrmation ..........cccooveiieii i 7
1.5  SCOpe Of Validity ..oc.ooiiiiiieiiicieee e 7
2 GEtliNg STAITEA ......c.eoiieeii s 8
2.1 Hardware DESION .......ociiiiiiiiiiieieieie et 8
2.2 Structure of KNX Topology .......ccovvveiiiieiicie e 9
2.3 Preparatory IMEASUIES ..........cocveiiiiieeirieree e 11
2.3.1 Installing WAGO 1/0 PRO CAA (CoDeSys Automation Alliance)11
2.3.2 Copying the Project Data to the PC..........ccccooiviiiiiiiiecns 12
2.3.3 Configuration of the ETS3 Database Selection...........c.ccccccevvvenene 13
2.34 Importing the Product Databases............ccocoveririeienencnescseeeenes 14
2.4 Starting Up the Ethernet NetWOrk ..........cccooveveiieiieie i 15
24.1 Setting up the ETS3 communication driver ...........ccccoceveerervnnennns 16
2.4.2 Assigning the IP Address with the WAGO ETS3 Plug-in............. 17
3 Application Example: KNX IP Router and Controller........................ 21
3.1  Hardware Configuration ...........c.ccccovveiiiie i 21
3.2 MAIN PrOGIAM ...ttt bbbttt 22
3.3 Subprogram "PRG_KNX_IP_Controller”.........c.cocevvviveviveiieiiieiieennns 22
3.4 Configuring the Symbol File ... 24
3.5  Activation of the USR LED.......cccooiiiiiiiiiiieeee s 26
3.6 Downloading the Program to the 750-849 Controller ......................... 27
3.7  ETS3 Configuration.........cccveceiieieeieciese e 28
3.7.1 Configuration ROULET .........ccoiiiiieiicie e 28
3.7.2 Configuration of the IP Controller...........cccooviveviiiiieieee e, 29
3.7.3 Testng with the ETS 3 Group Monitor..........ccooevevveeieenenic e 31
4 Application Example: Application Controller TP1........cccccceiviivinnne. 32
4.1  Configuration of the Controller with KNX/EIB/TP1 Module............. 33
A \V/ -V o o oo - SR T 35
4.3  Subprogram "PRG_KNX_Module".........cccoeviiiiiieiieenieneee e 35
4.4 Configuring the Symbol File ... 37
4.5 Downloading the Program to the 750-849 Controller ............c............ 37
4.6 ETS3 Configuration........ccccceevueiieiiiiie e se e s 38
46.1 Configuration of the KNX/EIB/TP1 Module...........cccooveveniiiiinnnns 38
4.6.2 Testing the Application with the ETS3 Group Monitor ................. 41
5 TroubleshO0OtiNg ......ccccooiiiieii i 42
5.1  Module 753-646 returns checksum error (LED G isred)........cccoc..... 42

wAGD'



iv « Contents

5.2
5.3
5.4
5.5

5.6
5.7

The status message of the FoKNX_Master_849 Module returns the

error "KNX_Appl_ CRC_ERR" ..o 43
The status message of the FoKNX_Master_646 Module returns the

error "KNX_NO_DEVICE_MODUS"........c.ccociiieieeie e 43
The status message of the FoKNX_Master_646 Module returns the

error "KNX_POWER _FAILURE"..........ccccoe i 44
No matching network variables in the SYM_XML file .......c..c........... 45
Incompatible BCU Version $091A........ccccoeiiiie i 46
Unknown BCU Version $5705.......c.cccccvviiieiiiieieece e 47

waco'

WAGO I/O SYSTEM 750
KNX IP StarterKit



Important Notese 5

1 Important Notes

To ensure fast installation and start-up of the units described in this manual,
we strongly recommend that the following information and explanations be
read carefully and adhered to.

1.1 Legal Principles
1.1.1 Copyright

This Manual, including all figures and illustrations, is copyright-protected.
Any further use of this Manual by third parties that violate pertinent copyright
provisions is prohibited. Reproduction, translation, electronic and
phototechnical filing/archiving (e.g., photocopying) as well as any
amendments require the written consent of WAGO Kontakttechnik GmbH &
Co. KG, Minden, Germany. Non-observance will involve the right to assert
damage claims.

WAGO Kontakttechnik GmbH & Co. KG reserves the right to make any
alterations or modifications that serve to increase the efficiency of technical
progress. WAGO Kontakttechnik GmbH & Co. KG owns all rights arising
from the granting of patents or from the legal protection of utility patents.
Third-party products are always mentioned without any reference to patent
rights. Thus, the existence of such rights cannot be excluded.

1.1.2 Personnel Qualification

The use of the product described in this Manual is exclusively geared to
specialists having qualifications in PLC programming, electrical specialists or
persons instructed by electrical specialists who are also familiar with the
appropriate applicable standards. WAGO Kontakttechnik GmbH & Co. KG
does not assume any liability whatsoever resulting from improper handling
and damage incurred to both WAGQO’s own and third-party products by
disregarding detailed information in this Manual.

1.1.3 Intended Use

The components are equipped from the factory with hardware and software
configurations that meet the individual application requirements. Changes are
permitted exclusively within the framework of the various alternatives that are
documented in the specific manuals. WAGO Kontakttechnik GmbH & Co.
KG will be exempted from any liability in case of changes in hardware or
software as well as to non-compliant usage of components.

Please send your requests for modified and new hardware or software
configurations directly to WAGO Kontakttechnik GmbH & Co. KG.

WAGO I/0 SYSTEM 750 .
KNX IP StarterKit waco



6 e Important Notes

1.2 Symbols

=] P> BB

DANGER:
Always observe this information to protect persons from injury.

NOTICE
Always observe this information to prevent damage to the device.

NOTE
Marginal conditions that must always be observed to ensure smooth
operation.

ESD (Electrostatic Discharge)

Warning of damage to the components through electrostatic discharge.
Observe precautionary measures for handling components at risk of
electrostatic discharge.

NOTE
Routines or advice for efficient use of a device and software optimization.

ADDITIONAL INFORMATION
References to additional literature, manuals, data sheets and INTERNET
pages.

1.3 Number Notation

Number code | Example Note

Decimal 100 Normal notation

Hexadecimal 0x64 C notation

Binary '100° In quotation marks,
'0110.0100' nibble separated with dots (.)

wAaGo'
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1.4 Safety Information

NOTICE:

Switch off the power before replacing any components!

In the event of deformed contacts, the module in question shall be replaced,
as its functionality can no longer be ensured on a long-term basis.

The components are not resistant against materials having seeping and
insulating properties. Belonging to this group are materials such as aerosols,
silicones, triglycerides (found in some hand creams). If it cannot be excluded
that such materials will appear in the component environment, then
additional measures shall be taken:

- install the components in an appropriate enclosure.

- handle components only with clean tools and materials.

NOTE:

& Soiled contacts shall only be cleaned with ethyl alcohol and leather cloths.
This helps ensure compliance with ESD information.
Do not use any contact spray. The spray may impair contact area
functionality in most extreme situations.
The WAGO-I/0O-SYSTEM 750 and its components are an open system. As
such, the system and its components have to be installed only in appropriate
housings, cabinets or in electrical operation rooms. Access to such equipment
and fixtures is granted to authorized, qualified staff only by means of specific
keys or tools.
The valid standards and guidelines applicable for the installation of switch
cabinets shall be adhered to.

1.5 Scope of Validity

These QuickStart instructions describe the KNX IP StarterKit with the KNX
IP Controller 750-849 and several basic components of the WAGO 1/0
SYSTEM.

You will find detailed information about operation, assembly and start-up in
the manuals "KNX IP Controller 750-849" and "WAGO 1/0 PRO CAA". This
documentation is therefore only valid in conjunction with the appropriate

manuals.
° ADDITIONAL INFORMATION:
| The manuals "KNX IP Controller 750-849" and "WAGO 1/0 PRO CAA" can

be found on the "WAGO-1/0-PRO CAA" (759-911) CD or the
"ELECTRONICC Tools & Docs" CD (Art. no.: 0888-0412), or on the
internet at http://www.wago.com.

WAGO I/0 SYSTEM 750 .
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2 Getting Started

2.1 Hardware Design
The node is to be installed as follows (viewed from left to right):
750-849; 750-402; 750-504; 753-646; 750-600.

The DC 24V unit is connected with the power supply (24V and 0V) for the
controller and for the power contact (see Fig. 1).

For an application example, it is sufficient to lay a jumper between "24V" and
"+" or between "0V" and "-".

NOTE:
) Use a small screwdriver to switch the mode selector to the upper position (see
Fig. 1). In this setting, the Firmware and application program are executed
(Activate program execution/"RUN").

status valtage supply
- system
- power jumper contacts

fieldbus connection g
RJ 45

fieldbus connection
RJ 45

|

data contacts

supply
24V
ov

supply via
power jumper contacts
24V

ov

programming probe for PRG P
router mode ]
and PRG RT

device mode () i

L e
L= power jumper contacts
Configuration and

programming interface mode switch
iflap open)

Fig. 1.: KNX IP Feldbus Controller 750-849

BVAEI!@ WAGO I/O SYSTEM 750
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2.2 Structure of KNX Topology

101
1.1.0

The KNX network topology is structured as follows:

The KNX backbone line 1.0.x is declared as a medium "IP". A WAGO KNX
IP Controller is inserted on the backbone line as a node with address 1.0.1.
From firmware 01.01.26(03), the Web-based controller management is used to
set the function of the just inserted KNX/EIB/TP1 module (753-646). Router
mode is enabled when delivered.

A total of up to 64 KNX bus nodes can be connected to the line of the router
module. The line must be applied through a KNX power supply using a
reactor.

An Ethernet connection connects the PC with installed ETS3f software to the
RJ45 port of the WAGO KNX IP Controller. The ETS3 then has access to all
devices connected in the network. Another KNX interface (USB or RS232) is
required for the second application example.

KNX IP backbone line 1.0.x

KNX/EIB/TP1 module
in Router mode

or
1.1.1 in Device mode Ay I

— KNX power supply

Fig. 2.: Topology in node view (Router mode)

WAGO /0 SYSTEM 750

KNX IP StarterKit
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In the structure of the WAGO KNX StarterKit, the topology may contain a
KNX IP router and KNX IP controller or a programmable controller with
KNX TP1 module as a bus node (see Fig. 3/4):

¥ ETS3 - Topology in WAGO_Starterkit_Progran

File Edit WYiew Commissioning Diagnoskics Extras

DE-da~- | X |22 | TER:
B8 Topology in WAGD_StarterKit_Programm_1

[EE wAGO_Starterkit_Programm_1
EI@ 1 Meuer Bereich
E| 1.1 MNeue Linie / 750-849 + 753-646

@] L.1.01P-Router (KNX IP controller + KNX module)
-4 ] 1.0.1 IP-Contraller

| P— ]

\ 750-849 (KNX IP Application Controller)

Fig. 3.: Topology in the ETS3 view (Router mode)

¥ ETS3 - Topology in WAGD_StarterKit_Progran

File Edit W¥iew Commissioning Diagnostics Exkras

Dg”vvp{_ |5_3,,r;37|?-:
[ Topology in WAGD_Starterkit_Programm_2
—

| | —s

=B 1.1 Meue Linie
@] 1.1.1 TP1-Module —> 753-646 KNX TP1 Module (bus node)

Fig. 4.: Topology in the ETS3 view (Device mode)

m=u® WAGO I/O SYSTEM 750
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2.3 Preparatory Measures

This section describes preparative measures which are necessary for the start-
up of the KNX StarterKit. It is assumed in all subsequent sections that the
settings and installations described in this section have been carried out.

2.3.1 Installing WAGO 1/0 PRO CAA (CoDeSys Automation Alliance)

The StarterKit contains a CD (art. no. 759-333) with the programming
software WAGO I/0 PRO CAA. WAGO 1/0 PRO CAA is a programming
and visualization tool for PLC programs. With this software, the application
programs for the programmable Fieldbus Controller (e.g. KNX IP Controller
750-849) are developed. WAGO 1/0 PRO CAA functions in compliance with
the standard of IEC 61131-3. This standard describes the requirements of a
programming system. The AWL, KOP, FUP, CFC, ST and AS programming
languages are supported. The optimal programming language can be chosen
for each application.

Installation:

1. Insert the WAGO 1/0 PRO CAA CD into your CD-ROM drive.
2. Start the executable installation program "setup.exe".

3. Follow the instructions during installation using the specified settings when
possible.

4. After installation is completed, start the programming software from your
PC's start menu:
Start \ Programs \ WAGO Software \ CoDeSys for Automation Alliance \
CoDeSys V2.3 \ CoDeSys V2.3

5. You need a driver to use the USB service cable to program the WAGO
controller. You can find the driver on the included "Tools and Docs" CD at
Downloads>>Automation>>WAGO-I/O-SYSTEM 750/753>>WAGO USB
Service Cable Driver, Series 750+857.

Follow the installation instructions.

NOTE:

) Microsoft .NET Framework 1.1 is required to install the USB cable driver.
Open the CONTROL PANEL and go to Software to check if the program is
installed on our PC. It must be installed before installing the USB cable
driver.

WAGO I/0 SYSTEM 750 .
KNX IP StarterKit waco
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2.3.2 Copying the Project Data to the PC

To start up the KNX IP StarterKit's example application, data is required
which is provided on the Internet. You then receive the link to the StartKit's
example application.

http://www.wagocatalog.com/okv3/Download files/KNX StarterKit 2 d.zip

Unzip the ZIP data to an empty folder on your PC. The data can then be
copied to the target folder (see below).

01. ETS3f project database
Copy the "WAGO_StarterKit2.db™ ETS3 database to the following
directory:
) C\ProgrammelEbsiDatabase

02. WAGO 1/0 PRO CAA application program
Copy the WAGO 1I/0 PRO CAA application programs
"WAGO_KNX_StarterKit_02_Programm_1.pro" and
"WAGO_KNX_StarterKit_02_Programm_2.pro" to the following

C = C.:'I,Prugramme'l,'-.-'-.-'.ﬁ.GO Software\CoDeSys Y2, 3\ Projects

03. WAGO 1/0 PRO CAA libraries
Copy the WAGO I/0O PRO CAA libraries "KNX_Standard.lib",
"KNX_IP_750_849 01.lib" and "KNX_Applikations_02.lib" to the
following directory:

I CHProgramme)WaAGD SaftwarelCaDedys V2, 3 Targets W aiadi Libraries Building

04. WAGO Ethernet Settings
Install the WAGO Ethernet Settings software (V4.5)

05. Product database
Contains the product databases for the IP controller, KNXTP1 module and
IP router for other ETS projects

ADDITIONAL INFORMATION:

| You can find other downloads for the KNX/EIB applications on the WAGO
website http://www.wago.com under Service - Downloads - Building
automation - KNX/EIB downloads
° WAGO 1/0O SYSTEM 750
WAEU KNX IP StarterKit
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2.3.3 Configuration of the ETS3 Database Selection

The installation of the ETS3 Professional software (version 3.0f or higher) is
required to start up the WAGO KNX IP StarterKit.

ADDITIONAL INFORMATION:
An update that may be necessary for the ETS 3.0 software can be found on the
Konnex website http://www.konnex.org .

1. Starting ETS3

Start the ETS3 software via your PC's start menu:
Start \ Programs \ ETS \ ETS3 Professional.

2. Database selection by user

Select the PROMPT USER function in the Tools \ Options \Database menu

item.

D atabase |F"resentatiu:un| Strateg_l,ll Eu:ummunin:atiu:unl Tru:uul:uleshu:u:utingl

Open databaze on ztart
¢ Prompt user

" Alwayz open this databaze:
II::"-.F'r-:ugramme'xEts"'.DataI:uase"-.W.-’-‘-.EEl_StarterKitE.dI:u |

Backup databaze
[T Backup database on exit

Backup to: I _l

B

] Abbrechen [Eermebmmen Hilfe

Fig. 5.: Activate database scanning

. Closing ETS3

Close the ETS3 software via the menu item File \ Exit

. Restarting ETS3

See Point 1

. Selecting the project database

After restarting the ETS3 software, the ""Open database™ window appears
(see Fig. 6). Select the file "WAGQO_StarterKit2.db™ and exit the window via

the OPEN button.

WAGO /0 SYSTEM 750

KNX IP StarterKit
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Open Database

Suchen in: IE} [atabaze j 'J _? 2 '

fi
L7

i e
5909

|“B eib.db
[ winco_starterkitz. db

Desktop

™ &hways open this database
™ Shiink database hefore opening

[ ateinanne: IWAGD_StarterKitZdb j Offnen I
Dateityp: | Distabase files [ db) =] Abhrechen |

Mew...

Fig. 6.: Open database

2.3.4 Importing the Product Databases

Import the product database for IP Controller 750-849 in the ETS3 software.
Go to the File \ Import\ menu to open the file "IP-Controller.vd4" from the
05_ProductDatabase folder. The menus and setting screens in the ETS3 are

expanded by the "IP" medium.

Impork

Sucher ir: Ia 05_Product_database j . = EQ-

IP-Controller, vd4

Werlauf

[ ateinanne: II P-Controller. wd4 j

D ateityp: IAII impart files 7 pres wed % gl3 m?) j

 Impart all items in the file

& Let me zelect the items o impart

¥ Clase all windaws during impart [recammended)

Offren |
Abbrechen |

wAaGo'
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2.4 Starting Up the Ethernet Network

This section describes how an IP address can be assigned to the KNX IP
Controller.

After switching on the controller, an IP address from the address area 169.254.1.0
to 169.254.254.255 is automatically assigned using AutolP (assuming no DHCP
server was found). It is shown below how the IP address can be changed using the
ETS3 software.

The following requirements must be met:

1. Creating a network connection
Create a connection between one of the two RJ45 Fieldbus interfaces of the
KXN IP Controller and your PC's network card. The cross-over cable
contained in the StarterKit can be used for this purpose.

2. ldentifying the IP address of the PC
You can identify the network address of your PC under Start \ Settings \
Network and Dial-up Connections \ LAN Connection x. Highlight the
internet protocol (TCP/IP) in the drop-down list box and press the
PROPERTIES button.
The KNX IP Controller's IP address, which is to be set up later, must be in the
same address area as that of the connected PC.

Eigenschaften von Internetprotokoll (TCP/IP)

Allgemmein |

|IPEinzstellungen kdnnen automatizch zugewiesen werden, wenn das
Metzwerk, digse Funkhion unterstutzt. Wenden Sie sich andemfalls an
den Metzwerk.adminiztrator, um die geeigneten IP-Einstellungen zu
beziehen.

" |PAdresse automatizch beziehen

—% Folgende IP-4diesse verwenden:

|P-Adresse: 192 168. 1 . 74
Subnetzmaske: I 285 285 28R . 1
Standardgateway: I ¢ 3 i

) DG -Serveradiesse automatizch bezichen

—% Folgende DMSServeradressen venwenden:

Bevorzugter DMS-Server: I . . .
Alternativer DMS-Server; I ) : :

Erweitert. .. |

Ok | bbrechen |

Fig. 7.: Settings of the PC's network card

WAGO 1I/O SYSTEM 750

KNX IP StarterKit
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° ADDITIONAL INFORMATION:
] A detailed description of other possibilities for the assignment of an IP
address can be found in the manual for the KNX IP Fieldbus Controller 750-

849. You can find this on the website http://www.wago.com under Service \
Downloads \ Building automation \ KNX/EIB Downloads

NOTE:

/N

The double assignment of IP addresses can lead to serious network errors.

2.4.1 Setting up the ETS3 communication driver

To set up the communication driver, please proceed as follows:

1. Starting ETS3
Start the ETS3 software via your PC's start menu:
“Start \ Programs \ ETS \ ETS3 Professional

2. Selecting the project database
After restarting the ETS3 software, the "*Open database' window appears

(see Fig. 6). Select the file "WAGQO _StarterKit2.db" and exit the window via
the OPEN button.

3. Configuring the interface
You can set up the configuration of the interface under Tools \ Options \
Communication. Press the CONFIGURE INTERFACE and NEW buttons.

Configure the interface as shown in Figure 8 and exit the window by clicking
the OK button.

—

IP
Serial PEIE - COM1
Serial PEIE - COME
Serial PEITE - COM?
S tarterkit

WAGD

Configured Connections

Mew

J [

Delete

x|
Properties
Hame: | Starterkit
TypE: | KNamet/IP Rawting v
[ Standard connection
Communication parameters

Chooge network. adapter:

ADMtek ADMES13 USE To Fast Etherne % 4__

* number of attached KMN</IP devices

Rescan for KNXnet/P devices ]

Multi cast addr.: |224.02312

Port: 367

[ 0K H Cancel ]

Fig.8.: Configuring the ETS3 communications interface

Select here your PC's network
adapter.

wAaGo'
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2.4.2 Assigning the IP Address with the WAGO ETS3 Plug-in

The IP address is created by setting the parameters in the WAGO ETS3 Plug-in.

1. Selecting the device
Highlight the IP router with the physical address 1.1.0 in the Topology
window and select the EDIT PARAMETERS... menu item via the context menu.

f& Topology in WAGD_StarterKit_Programm_1

[EEE ‘waGO_Starterkit_Programm_L
£ 1 Meuer Bereich

'
e 1 1.0 1P-Router
=-#] 1.0.1 P-Controller

=

1.1 Meue Linie

D}j 0: PRG_KMx_IP_Controller, oL
D}j 1: PRG_KMy_IP_Controller. TN,

I Mu... I MName

Edit Paramneters. .

Change Application Program. ..
Download. ..

Device Info...
Presiew Filker Table, ..
Reset device, ..
Unload. ..

Delete

nlink:

Cut

Copy
Goka

Properties

Fig. 9.: Editing the parameters of the IP router

2. Plug-in configuration
After the action under Point 1 has been carried out, the WAGO ETS3 plug-in
for the IP router opens. Here you set the desired IP address of the WAGO
KNX IP Controller 750-849 as shown in Fig. 10.

Help
 Device settings
Device name I
[max. 30 chars.):
Yoltage manitor: Iunlcu:ked j
Extended zettings | Buz - |P | IFP -» Bus |
 FMxnet/IP parameter
¥ Enable IP parameter settings
|P addrezs assignment; Imanual j
|P &ddress: 192168.1.20
Subnet mask: 2862552550
Standard gateway: 0.0.00
Fouting multicast address: 22402312
MAC address 00:30:DE:02:CE:7C
[12:2:3: 34:45:RE:E7]:

Current [P address of device:

|<n0t found: ScanIP |

o]

Cancel |

Fig. 10.: Settings of the IP router plug-in

WAGO I/0 SYSTEM 750
KNX IP StarterKit
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/N

NOTE:
The MAC address of the KNX IP Controller must be given in the "MAC

Address" field. This address can be found on the backside of the controller, as
well as on a self-adhesive removable label on the side of the controller.

3.

Programming the physical address

Load the settings made in Point 2 via ETS3 download to the KNX IP
Controller. Highlight the IP router with the physical address 1.1.0 in the
Topology window and select the PROGRAM... menu item in the context menu
(Fig. 11).

f& Topology in WAGD_StarterKit_Programm_1

[EEE 'wAGO_Starterkit_Programm_L
El@ 1 Meuer Bereich
=-[E] 1.1 Nsus Linis
R ] 10 1p-Router
E|£| 1.0.1 IP-Controller
L 02 PRG_KME_IP_ Cor

Edit Parameters. ..
Change Application Prograni.. .

----- [ 1! PRG_KM:_IP_Car

Download. ..

Device Info. ..
Preview Filker Table. ..
Reset device. ..
Unload. ..

Delete

LUnlink.

Cut

Copy
Goko

Properties

Fig. 11.: Starting the ETS download

Press the PROG. PHYS. ADDR. & APPL. in the "Program™ window (Fig. 12).

Access
" Local
& Bemate |

™ Prompt before each device

Program Individual Address | v|

Download Application Program

Program Address & Application

|V|

Partial Download

Cancel |
Address | R.oom | Funckion | Description |
X0 Starterkit
Y — o]

Mate: Proceeding wil clear the unda stack.
Mone of the previous ediing operations can be undone

Fig. 12.: Starting the ETS download

wAaGo'
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4. Pressing the programming button
The ETS software will prompt you to press the programming button of the
selected device. On the WAGO KNX IP Controller, press the programming
pushbutton with the "PRG RT" label (see Fig. 1).

5. Loading the application program
After the controller has started again (1/0 LED on the controller lights up
green), press the APPLICATION PROGRAM button in the "Program™ window
(Fig. 12).. The ETS3 then begins loading the application program.

6. Resetting
After the download is completed, reset the controller (e.g. by temporarily
disconnecting the 24V power supply).

7. Testing the connection
To test the connection, open the DOS shell by entering “cmd" under Start \
Run (Fig. 13).

ausfuhren 2| x|

- Geben Sie den Mamen eines Programms, Crdners,
Dokuments oder einer Internetressource an.

OFfren: I crnd| j

(a4 I Abbrechen Durchsuchen. .. |

Fig. 13.: Opening the DOS shell

Enter the "ping' command and the IP address of the controller. A proper
connection is illustrated in Figure 14.

WINDOWS  system32cmd.exe

Microsoft Windows HP [Uersion 5.1.26B81
{C> Copyright 1985-2081 Microsoft Corp.

U:=~>ping 192.168.1.20
Ping wird ausgefiihet fiir 192.168.1.20 nit 32 Bytes Daten:

Antwort von 192.168.1.208: Bytes=32 Zeit=1ms TTL=64
Antwort von 192.168.1.20: Bytes=32 Zeit<{ims TTL=64
Antwort von 192.168.1.208: Byt 2 Zeit<{ims TTL=64
Antwort von 192_168.1.20: Bytes=32 Zeit<imsz TTL=64

Ping—-Statistik fiir 192.168.1.20:

Pakete: Gesendet = 4, Empfangen = 4. Uerloren = 8 (Bx Uerlustd.
Ca. Zeitangaben in Millisek.:

Minimum = Bms. Maximum = 1ms, Mittelwert = Bms

Fig. 14.: Testing the conneciton to the 750-849 Controller
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8. Many settings can be viewed and edited using WebBasedManagement
(WBM). To do this, launch your web browser and enter http:// in the address
line, followed by the IP address of the node (e.g.: http://192.168.1.20 ).

The integrated web server then returns the following website.

2B WAGD Ethernet Web-Based Management - Microsoft Internet Euplater - (81=]
ik v = - @[] 4| Quchen Feveiten Fweden A | e S - 2 |
ackesse [ ] hutpiff152. 1661 20jwenseryfndesst ] @k (s 7 0 |
® = ey
w [ =] Web-based Management s T L g
L2 ¥ g
Navigation
(— Information
= TCPIP
e Port T50.549/000-000 |
[~ snmp DOIODE0210F4_|
— Watchdog Firmwars revision 01 .01.05@)_|
L Clock
- Security ~ Network details
[~ Ethernet P addriess 192165120
= KNX Subnet mask 255 255.2550
s PLC Gatevay 0000
Hastnarne
[= Fasnires [Demaimanme
—= |0 config e
= WebVisu Modulestatus
State Modbus Waichdog: Oisablsd
Eror code a
Eror argumnent: a
Error descriplion Coupler running, 0K
Eiren Fl T e manet

Fig. 15.: Homepage of the web server integrated in the 750-849 Controller

The configuration sites linked via Hyperlinks require a login. In the default state

the following users are defined:

User Password
admin wago

user user

guest guest

Fig. 16.: Users and passwords of the 750-849 Controller's web server

NOTE:
A The IP address for the controller can alternatively be assigned with the
"WAGO Ethernet Settings" software instead of with the WAGO ETS3 Plug-

n.

wAaGo'
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3 Application Example: KNX IP Router and Controller

Application as KNX IP router and KNX IP controller.

IP-Backbone

750-849 2.0.1 |753-646|750-600|

IP-Controller
Router

110

Gerat

il-1l7
Gerat

Fig. 17.: Structural concept of the KNX IP router and KNX IP controller

Requirement: The WAGO I/O PRO CAA software (CoDeSys) must be correctly
installed and the KNX-specific libraries must be in the library directory of the
WAGO I/0O PRO CAA software.

Double-click to start the "WAGO_KNX_StarterKit_02_Programm_1.pro"

application program from the C:\Programs\WAGO Software\CoDeSys
V2.3\Projects directory.

3.1 Hardware Configuration

The variables for the digital inputs and outputs are declared in the PLC
configuration (Fig. 18).

-4, CoDeSys - WAGD_KNX_StarterKit_D2_Programm_1.pro* - [PLC Configuration]
File Edit Project Insert Extras Onlne window Help

B | D] e[S 25 Gl

E--{Hardware configuration
Bl [ K-Bus[Fx]

32 Resources

(2] Bibliothek KN3_IP_750_849_01.lb 28.1.081
(2] Bibliothek KN3_5tandard.iib 14.7.03 08:32:00
B[] Bibliothek mod_com.lib 17.5.05 08:45:18: Glal
B[] Bibliothek: Standardib 22.11.04 11:21:12 Gl
B[ Biblithek SSLIBCALLBACK.LIB 20.4.05 11
B[ Bibligthek SysLibGetdddress. b 3.8.06 16:22
B[ Bibliothek Visualib 16.2.04 12:19:32: Globals,
E--(C Bibliothek WAGDLEKMNAD evice ik 23.1.08 1
B3 Global Variables
. Globale_\ariablen
i Variabler_Konfiguration [vAR_COMFIG)

Alarm configuration

Library b anager
B Log
B PLC - Browser
SFFE| FLC Configuration
@ Sampling Trace
ﬁ Target Settings
Task configuration
Q ‘Watch- and Recipe Manager
5@ ‘Workspace

Fig. 18.: Hardward configuration

5] -[] D750-0402 4 DI 24 DC 3 0ms[WAR]

e g Digital_Input_1 AT %I0%12.0: BOOL; (¢
<= Digital_Input_2 AT %[12.1: BOOL; {* ¢
e = Digital_lnput_3 AT %[412.2: BOOL,; {* ¢
<= Digital_Input_4 AT %[12.3: BOOL,; {* ¢
<[] 0750-0604 4 DO 24V DC 0.5ANMAR]
- Digital_Output_1 AT %G1 2.0: BOOL;
e < Diggital_Output_2 AT %01 2.1: BOOL;
- Digital_Output_3 AT %Q12.2: BOOL;
e Diggital_Output_4 AT %G1 2.3: BOOL;
[} D750-0846 KNH-TP1[VAR]

Fieldhus variables[Flx]

WAGO 1I/O SYSTEM 750

KNX IP StarterKit
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3.2 Main Program

Figure 19 shows the main program "PLC_PRG". In the main program, the
"PRG_KNX_IP_Controller" subprogram is started.

0oo1

i) FLC_PRG [FRG)
S| PRG_KNX_IP_Controller (PRG)

0003,

0003,

o004

000g

000g

0007

FPROGRAM PLC_PRG
AR

[

WAGD Kontakttechnik GmbH Hansastr. 27 32423 Mindendtestt)
Tel +48571/387-0

Function: Application note KX Starterkit 2 - Programm 1

0003,

0009,

Yersion: 1.0

0010,

Date: 20.07.20049

0011

0013

END_WAR

0o -

I

0001

KM IP-Controller T50-849

PRG_KN¥_IP_Contraller

EiLE

USR_KNA_IP_ERROR |

Fig. 19.: View of the main program

3.3 Subprogram "PRG_KNX_IP_Controller”

The "FbKNX_Master_849" module in network 1 (Fig. 20) serves to
communicate status information between the IEC application and the KNX IP
Fieldbus. The module is absolutely necessary to achieve a data exchange between
the IEC application and the KNX IP Fieldbus. This module may only be called up

once per KNX IP Controller.

It is critical that the instance of the "FbKNX_Master_849" and all other KNX
modules of the IP Controller are combined with the input and output variables

"typKNX_IP_Controller".

KM IP master

O00|PROGRAM PRG_KNE_IP_Caontraller

0002vAR

0003 KE_IP_Master CFhkME_Master_2449; FInstanz KNX Master 1 instance KMX Master™)
1

([aluy}

KME_IP_Master

trpkME_IP_Controller—{typhkhx =

FhkM_Master_3449
enumDeviceStatus

Status

¥Prog_Mode—FProghiode

Fig. 20.: KNX IP Master program call

wAaGo'
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In networks 2 and 3 (Fig. 21), special KNX modules are called up from the linked
KNX libraries. These module instances are displayed later in the WAGO ETS3
plug-in as so-called network variables. By combining the network variables with
group addresses, KNX communication objects are created for the IP Controller
(phys. addr. 1.0.1).

In network 2, the "Digital_Input_1" is connected with a module of the

DPT _switch data type. That means that the signal of the first digital input should
be sent to the bus as a 1-bit telegram. In network 3, the same module is called up
except the bus receives the 1-bit telegram to control the first digital output
"Digital_Output_1".

The "typKNX_IP_Controller” variable establishes the connection to the
FbKNXMaster_849. The variable with the "typDPT_Dummy" designation has no
functional significance in the example application.It gives the user the option of
permanently saving the data received by the bus. The values received (e.g.,
setpoint value specifications) are retained even in the case of a power failure. If
the function is not required, all KNX modules can be linked to the same
"typDPT_Dummy" variables.

nooz
kM Kommunikationsahjekt 1-Bit zum Senden
kM communication ohject for sending 1-Bit data
QOUT_Digital_Input_1
FhDPT_Switch

Digital_lnput_1 —{xSwwitch_IM wBwitch_OUTH—
—Hxlpdate_KMNx  slpdate_PLCH—
—thinSendTime ¥Timeout—

WpDPT_Dummy—typDPT =
trpkhE_IP_Controller—typkhi e

KME Kaommunikationsahjekt 1-Bit zum Empfangen

KM communication abject far receiving 1-Bit data

IM_Digital_Cutput_1
FhDPT_Switch

xSwitch_IM ¥Switch_OUT) Digital_Output_1;
_xUpdate_KNX  xUpdate_PLC—
{tMinSendTime *TimeOut—

typDPT_Durnmmy—typDPT =
tepkhE_IP_Controller{typkMe e

Fig. 21.: Program call of the KNX DPT modules
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NOTE:
) In order to better recognize later the data channel of the communication
objects in the WAGO ETS3 Plug-in or in the ETS software, we recommend

using the following syntax with regards to the instance names of the DPT
modules:

1. Data direction KNX bus ==> IEC application
Input = IN...

2. Data direction IEC application ==> KNX bus
OQutput = OUT...

3.4 Configuring the Symbol File

The WAGO ETS3 Plug-in requires the so-called symbol file for importing the
KNX DPT variables from the IEC application program. All the necessary
information for being able to form an assignment between the names of the PLC
variables and the associated memory address is located in this file. An adjustment
in the Project \ Options \ Symbol configuration menu is necessary for the
variables to be written to the symbol file when compiling the PLC program (Fig.
22).

-4, CoDeSys - WAGD_KNX_StarterKit.pro* - [PRG_KNX_IP_Controller {PRG-FBD}]

% File Edit | Project Insert Extras Orline ‘Window Help

Sl=d Ejlljduildall S =11 1 A =i S S R T

Clean all GRAM PRG_KMNX_IP_Controller

2 POUs : :
: Load download information. ..
"[:I USR, _IP_Master CFhKMNY_haster_B49; (*Instanz KM Master flnstal
Object b pkNE_IP_Controller: typkdhi; (™ariahle zur internen Komrm

Project database ¥ [atus cenumbDeviceStatus; (Anzeige Statusinformation f
oghiode CBOOL, *Frogrammiermodus | Progr
DPFT_Dumrmy typDPT, (*Wariahle um aptional Werte

Translate into other lanquages y KT _Digital_Input_1 : FhDPT_Switch; (KM Kommunikationsobjek
_Digital_Output_1 : FhOPT_Switch; (KM Kommunikationsabjek

Docurnent. ..

Export... | WAR

Import. ..

Siemens Impaork 3

Merge...

Compae... F master

Project Info. . KM _IP_Master

@lefbel] Sesriahig. Fhikry_Master_849

clobal Eeplace... X_IP_Coantroller—typkMe = enumDeviceStatus————

¥Prog_Mode—FProghiode

View Instance. .,

Shiow Call Tree

Shioi Cross Reference. . ommunikationsobjekt 1-Bit zum Senden

Check » pommunication object for sending 1-Bit data

OUT_Digital_Input_1
Add Action FODPT_Switch
User Group Passwords... Digital _Input_1 —{xSwitch_IN wSwitch_ 0T
= bl Indlate Lk wl Indate PI

Fig. 22.: Opening the symbol configuration in Project/Options

m=u® WAGO I/O SYSTEM 750
KNX IP StarterKit



Application Example: KNX IP Router and Controllers 25

options T e e attributes £
! my 5 3 E 3 A i L]
Load % Save ‘

User Information - 1

Eib I™ Dump symbol entries

Desktop v

pes P gt weiua

Directones

- 1.)

Buald

Passwords LConhgure fiber ..

5ource download

5 pmbol configuration 2
Dratabase-connection .)

Macioz

« I ]

V' Espaort yariables of object

I~ Expoit data entries ‘\
¥ Expart gtructure components

¥ Export anay enties

¥ ‘\Write access

4)

Fig. 23.: Symbol configuration settings

1. The CREATE XML sYMBOL TABLE option must be enabled (Fig. 23). After
compiling the program, an XML symbol file is then created in the project
directory and is given the name <projectname>.SYM_XML.

2. Click on CONFIGURE SYMBOL FILE with the left mouse button.

3. If necessary, select the variables depicted in the tree structure for which
symbol entries should be generated. To do this, you can either mark project
modules, as a result of which the associated variables will be selected, or you
can specifically mark individual variables. As a default setting, we
recommend that you mark all project building blocks.

4. Select the OUTPUT VARIABLES OF OBJECT entry with the left mouse button.
The variables of the selected object are output in the symbol file. NOTE: if
the checkbox is displayed with a gray background, the check mark should be
deactivated and newly activated.

5. Press OK to exit the window.

WAGO I/O SYSTEM 750 .
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3.5 Activation of the USR LED

The KNX IP Fieldbus Controller 750-849 features an LED with the designation
"USR" (see Fig. 1). This LED can be controlled via the user program. For the
StarterKit, this LED is used to display the following conditions

RED
The application program is not running because it is in STOP mode.

GREEN
The application program is running because it is in RUN mode.

RED FLASHING

The application program is running, but communication between the IEC
application and the KNX network is disrupted. An adjustment of the SYM_XML
file in the WAGO ETS3 Plug-in is presumably necessary.

NOTE
9 The program in the "USR_LED" folder and network 2 in the "PLC_PRG"
main program will not be further discussed in this case, since they are not
directly associated with KNX functionality.

w =ﬂ® WAGO I/O SYSTEM 750
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3.6 Downloading the Program to the 750-849 Controller

1. Setting up the communication driver
Click the NEw button in the Online \ Communication parameters window to
create a new communication channel. In the parameter window, select the device
"Tcp/lp (3S Tep/lp driver)™ and click OK to confirm.

4, CoDeSys - WAGO_KNX_Starterkit_02_Programm_1.pro* - [PRG_KNX_IP_Controller (PRG-FBDY]
QFiIa Edt Project Insert Extras | Online Window Help

B E’;l = |@ ..dl% E Login Alt+FS b
Logout ChrlFg
antroller
3 POUS Dowrlaad
B[] USER_LED Rur 5 FhkMx_Master_843;  fInstanz Ki= Master [instance KRE Master?)
PLC_PRG [PRE] Shop Shift-+HEE kI, (*yariable zur internen Kornmunikation zwischen KR-Master und O
: ) PR G_KN_IP Cantraller (PRIG) [JEEEES BOOL, (*Frogrammiermodus / Program mode™
Reset (cold) RDPT, (yariable um optional Werte RETAIM speicherm zu kinnen. Wird hie
Reset (ariginal) FODPT_Switch; FRMNK Kommunikationsobjekt Senden § KNX comrnunication object
FuDPT Switch; ("KM Komrmunikationsobiekt Emprangen KM comrmunication o
EBreakpoint Didlog
C
Step over 7
i i3
Stepin F cp/lpd I I
Single Cycle q H CRAP Cancel
i~ OPC Client Standar | Name [ Value | Comment =ance
Wiite Values 4 i OPC Client Standar
Force Yalues E
Release Force 3 Communication Parameters: New Channel x|
‘WritefForee-Dislog) o

—_— Name IStarterKitZ oK | Bemove
St Call Stack,,. -
Display: Flov, Contral Eanee] |
N Device = Gateway ...
Co o

ot o

Mame I Infa
Ethemet_TCF_IP  ‘WAGD Ethemet TCPAP Treiber Update
OPC Clignt WAGD OPC Client Treiber =
_ OPC Client 2 Tags ‘WAGO OPC Client Treiber
Create boot project 35 Tepdp driver
Wirite file bo PLE Sernial [AS232) 35 Serial RS232 driver
Read/Fle From FLC 4 I Tepdlp [Level 2] 35 Topdlp level 2 driver LI

| [ —

Fig. 24.: Creating a new communication channel

2. Under "Address", enter the IP address of your KNX Controller (e.g.
192.168.1.20). As port, enter 2455. When exiting the window, make sure that the
entry has been applied.

Communication Parameters

— Chanthels
B locathost' via Tepdlp ITCD-"'IJ I
- Ethernet TCP/P
OPC Client Standar | Name | alue e Cancel
¢ - 0PC Client Standar |Address 92168120 1P address or hostname
. Sharkerkjt2 Part 2485

Matarola byteorder Mo

Bemove

Gateway ...

Update

)

a [ 2] |l |

Fig. 25.: Creating a new communication channel

3. Loading the program
Transfer the program via Online \ Log in.

4. Starting the program
Start the program via Online \ Start.

WAGO I/O SYSTEM 750 .
KNX IP StarterKit mﬂﬂ



28 « Application Example: KNX IP Router and Controller

Creating a boot project

A so-called boot project must be created so that the application program starts up

automatically after a reset. Load the boot project into the controller via Online \
Create boot project.

3.7 ETS3 Configuration

3.7.1 Configuration Router

For the WAGO StarterKit example application, the router should be set to
"forward". This means that all message frames will be forwarded, regardless of
the entries in the filter table.

NOTE

If the controller is permanently operated in a system, filter tables should be
set up and the settings in the router adjusted to reduce the network load due to
message traffic in the line segments.

1. Selecting a device
Highlight the IP router with the physical address 1.1.0 in the Topology

window and select the EDIT PARAMETERS... menu item via the context menu.

2. Setting up the configuration
Click Bus=> IP or IP => Bus, to set up the configuration. Fig. 26 shows the
configuration of the router.

Bus - IP !EI E
Group telegran: of lﬁ IP - Bus =] E3
it groups 0o 13 Es
Group telegrams of
o deadiod o fowe ] | mengowslioiz oM L
Individual add dand [ Group telegrams of
Br:og'écfst?eleg?nfs: = If'lte’ [normal] 'l main groups 14 and 15 I'Dl"tB j
Acknowledge of Group lﬁ Individual addrezzed and :
oriented telegrams: orli wheniatted broadeast telegranms: fiter inormeal] Hl
ok I Cancel | ar. I Cancel |

Fig. 26.: Configuration, router setup

Programming the application

Load the settings created under Point 2 into the KNX IP Controller via ETS3
Download. Highlight the IP router with the physical address 1.1.0 in the
Topology window and select the PROGRAM... menu item via the context
menu.

In the "Program™ window, press the APPLICATION PROGRAM button

wAaGo'
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3.7.2 Configuration of the IP Controller

1. Selecting a device
Highlight the IP Controller with the physical address 1.0.1 in the Topology
window and select the EDIT PARAMETERS... menu item via the context menu.

2. Adjustment of SYM_XML
Carry out an adjustment of the SYM_XML file. The file selection window
opens via the menu File \ Import SYM_XML file. In the
C:\Programs\WAGO Software\CoDeSys V2.3\Projects directory, select the
"WAGO_KNX_StarterKit_02_Programm_1.SYM_XML" file.

select SYM-XML file for this device 2] |
— 5 M ML file

|E:kF‘ru:ugramme'\W.-’-'«GD SoftwaretCoDeSys VW 3WProjectsWwAG0_KMH_Starterkit_02_ Browse I

v Update exizting configuration fram Svk-<ml file [othenwize the curment configuration is
ovenaritien by the new Svhd-=kL file)

— Settings

Update Cancel

Fig. 27.: Selecting the SXM_XML file

NOTE:

When adjusting the SYM_XML file, the alarm message shown in Fig. 28
9 appears. The message indicates that binary files could not be found. These
files are only needed when the IEC application program download should be
carried out via the ETS3 Plug-in. This message is irrelevant for the StarterKit
and can therefore be confirmed with OK.

If this function is desired, the Online \ Create boot project command must
be executed in the WAGO I/0 PRO CAA software. This command must be
executed while offline (not logged in!). The binary files <Projectname..prg>
and <Projectname..chk> are then created in the project directory.

Select SYM-XML file for this device x|
The compiled CoDeSys binary file
'DiYSource_SafelGebaeudetechnil| Anwendungshinweisel KM englischi Skarkerkitl kKM _Starterkit_e\02_WAGO_I0_PRO_ApplicationiWAGO KNy _Starkerkit. prg
andjor
Di\Source_SafelGebasudetechnikianwendungshinweiselihenglischiStarter itk _Starterkit_ei02_WAGO_IO_PRO_ApplicationiWwaGO_KNY_Starkeriit, chi'
could not be Found. A binary download For the controller is not available.
QK | Abbrechen |

Fig. 28.:Alarm message when adjusting/importing the symbol file
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3. Testing or creating the group address assignments

In the StarterKit's example application, the IP controller exhibits two
assignments to group addresses. The following assignment is configured:

Digital input 1 ==> 1/1/1  (send data channel)

Digital output 1 <==1/1/3 (receive data channel)

New assignments can be added at any time. Fig. 29 shows a section of the
project documentation (FILE \ PRINT PREVIEW \ BASED ON GROUP
ADDRESSES) of the WAGO ETS3 Plug-in. Then close the plug-in.

Gruppenadressen:
1. 1/1/1 WAGO_Digital Input 1

1. PRG_KNY_IP_Controller.OUT_Digital_Input_1

2. 1/1/3 WAGO_Digital Output 1

1. PRG_KN¥_IP_Controller.IN_Digital_Output_1

Fig. 29.: Group address assignment, IP controller

Programming the physical address

Load the settings made via ETS3 download to the KNX IP Controller.
Highlight the IP controller with the physical address 1.0.1 in the Topology
window and selection the PROGRAM... menu item in the context menu.
Press the PROGRAM PHYS. ADDR. button in the "Program” window.

Pressing the programming button

The ETS software will prompt you to press the programming button of the
selected device. On the WAGO KNX IP Controller, press the programming
pushbutton with the "PRG IP" label (see Fig. 1). The ETS3 then begins
loading the physical address.

Programming the application
Press the APPLICATION PROGRAM button in the "Program™ window. The

ETS3 then begins loading the application program.

wAaGo'
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3.7.3 Testng with the ETS 3 Group Monitor

The ETS3 group monitor is used to check the configurations or programming in
the above mentioned section. To test the application, proceed step by step as
follows:

1. Starting the ETS3 group monitor
Start the group monitor via the Diagnose \ Group message frames menu

2. Receive value
Connect digital input 1 (yellow terminal, top left) to a +24V DC voltage signal.
The telegrams of the group addresses 1/1/1 should appear as a response in the
"GroupMonitor" window.

3. Send value
Click the READ/SEND button in the "GroupMonitor" window. Enter the group
address 1/1/3 in the window (Fig. 30) and write an "On" or "Off" value. The
status of the first digital output (red module) should be affected.

= : =10lx|
& |.| 'l.l G—|g|ﬂ| .ﬂl Qlal Modus | Projekt-Gruppenmarnitar _I Gluppe'|1f'1z'3 J Lesen | Leter/Sender] P AutoScroll
| Zeit | Service ‘ 2 | P.‘l CQuelladr | Quelle | Zieladr | Ziel | F‘..] DPT | Tvp | Diaten l
1 12:2319.739  vom Bus L 101 LIt WaAGO_Digial Input 1 6 Einfaus ‘Write an
2 12:23:20.895  vom Bus L 1.0.1 Lt WAGO_Digital Input 1 &  EinfAus ‘irite Aus
3 12:25:53.980  2um Bus R L 15151 Nichtgefunden L/1j3  WAGO Digkal Oukpist 1 & EinfAus \Wrike an
4 12:26:04.588 zum Bus R L 15.15.1  Nicht gefunden 113 WAGO Digtal Output 1 6 Einfaus Write Aus
zl
Group address: 1143
Length: 1 Bit ¥
Data type: 1.007 switch -
Walue: aff '
Received value: ‘
FErricrity: Low -
I~ Send cyclically
Delay time for sending [zec] a
Read | Write | Cloze |

Fig. 30.:ETS3 group monitor
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4 Application Example: Application Controller TP1

In the first application example, the first connected KNX/EIB/TP module 753-646
worked on the controller in Router mode. The user can also use the user-
programmable KNX IP Contrller. However, if there is a line coupling unit in the
KNX TP1 network already, the device mode of the KNX/EIB/TP module must be
used to prevent conflicts between the physical addresses. The user then has a user-
programmable application controller with TP1 bus interface.

FEO-San T53-546] TS0 -] TH0 -0 | FHO-G00

Aawendungs-
cantroller

141

£

ETS

TP

= 1.1.2

Gerdt

L 11.1.3

Gerit
Fig. 31.: Structural concept of the KNX application controller

The Device mode of the KNX/EIB/TP1 module must be enabled in the
WebBasedManagement of the controller as described below. However, start-up is
only possible from the KNX TP1 network via a standard interface (serial or USB).
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4.1 Configuration of the Controller with KNX/EIB/TP1 Module

1. Configuration of the KNX Controller in WebBasedManagement

Launch your web browser and enter http:// in the address line, followed by the

IP address of the node
(e.g.: http://192.168.1.20 ).

The integrated web server then returns the following website.

3 WAGD Ethernet Web-Based Management - Microsoft Internet Explorer

~10/ x|
Datei Bearbeiten Ansicht Favorten  Extras  ? | F
@muck - o - B @ (h pSUEhEH *Favur\ten @| B- ‘Z_\F ] - I_J [Z] id
Adresse IEhttp:ﬁl?z.lﬁa.l‘Zﬂiwahsarv/mdax‘ssi =] £ Wechseln zu ‘Links £
® ,..r"m-‘ WAGD Kortakitedhnil
WAEU Web-based Management 2 AT
b F | D-32423 Wiinden
POV CONNECTONE * [
Navigation Status information
=
— Ethernet Coupler details
= TCPIP Ordernumbsr  750-849/000-000
— Port Wac address 00300E0272B4A
= SNMP Firmware revision 01.01 26 (03)
— Watchdog -
. Clock Network details
—= Security IP address 192 168.1.20
s KNX Subnet mask  255.255.2550
. PLC Gateway 0000
Feat Hostname
[ Teatures Domainname
—s |0 config
> WebVisu Module status
State Modbus Watchdog: Disabled
Error cocle: 0
Error argument 0
Error description Caoupler running, OK
| ] Fertig [0 [ [ [ [N Lokales mtranet 7

Fig. 32.: Web-Based Management

2. In the Navigation menu to the left, select "KNX". After logging in (factory
settings: user: admin, password: wago), the following menu appears.

WAGO I/0 SYSTEM 750
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7 WAGO Ethernet Web-Based Management - Microsoft Internet Explorer o [=] 3
Datei Bearbeiten Ansicht  Favorten  Extras 2 | &
Qe - () - [x] [2] <b|p5uchen 5/ Favarien @| 2w - LI E
achesse [E] hetpiff192.166. 1 20 webservfindsx. s ] [ wechseinzu | unks >
® e  WAGO Kordsldiedhnil:
WAEU ‘Web-based Management s A
” F t ““‘ D-32423 Minden
NOHLIVE CORNEGTENS 2 wnvingo cem.
Navigation KNX Settings
— Information
|« Ethernet This page is for the configuration of additional features. Changes of the
canfiguration will take effect after the next software or hardware reset
—s TCPIIP
— Port KNX IP Controller
—= SNMP address configuration
— Watchdog Router address 110
—= Clock Router tunneling address: 15.15.255
—s Security KINX P Device address. 1.0.1
L. PLC KNXnet/IP Router
[— Features KNX IP Device
= 10 config Configuration
— WebVisu Enable transmission limit for P «» TP routers ™
Enable KNXnet/IP Router ~
UNDO SUBMIT
|&] Fertig [ [ [ [ [S3 Lokales ntranet 7

Fig. 33.: Web-Based Management

3. Remove the check mark behind "Enable KNXnet/IP Router" and click SuBmIT
to confirm the change.

4. Reset the controller by briefly interrupting the power supply. After the
controller has rebooted, the connected KNX/EIB/TP1 module can be addressed
like a TP1 bus node. The controller can then be put into a new or existing KNX
line like a TP1 buse node with a physical address (e.g., 1.1.1).

5. Double-click to start the "WAGO_KNX_StarterKit_2_Programm_2.pro"
application program from the C:\Programs\WAGO Software\CoDeSys
V2.3\Projects directory.

wAaGo'
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4.2 Main Program

Figure 34 shows the main program "PLC_PRG". In the main program, the
"PRG_KNX_Module" subprogram is started.

DO01[PROGRAM PLC_PRG
‘3 POUs D00ZVAR
..... @ ooo3;
Foe @ PRG_KEM_Module (PRG) || [0004] WAGO Kontakitechnik GmbH Hansastr, 27 32423 Minden(iest)
0005 Tel. +49571/387-0
000G
000¥| Function: Application note KM Starterkit 2 - Programm 2
nong
Qoog| Yersion: 1.0
0090 Date: 20.07.2009
0011 1
001 2 EMD_WAR
g 2
TN
Q001
EME module T53-646
PRG_KM¥_Maodule

Fig. 34.: View of the main program

4.3 Subprogram "PRG_KNX_ Mo

dule"

The "FbKNX_Master_646" module in network 1 (Fig. 35) includes all existing
commands of the modules that are combined with the "typKNX_Module"
variables and provides for their execution. In addition, the master module uses
this variable to direct the KNX receive data to the DPT module with the

appropriate destination address.

This module may only be called up once per

installed KNX Module 753-646.
At the "bModule_753 646" input point, the index of the inserted KNX Module

753-646 is entered. Counting is

DO |PROGRAM PRG_KMNX_Module
Doo2AR
noo3 kM _module_master

]

done from left to right.

cFhkM¥_Master_G46; Flnstanz kKM Master Jin

000
ko Waster fir die KM Klemim
ke Module master

e Ta3-646

KME_module_Master

tepk_Moduletypkhie e

Fhkhx_Master_E46
1{bModule_T53_E46 enumstatuskM———Status

¥Prog_Mode—Froghiode

Fig. 35.: KNX Master 646 program call
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In this example, the first KNX Module should be used to communicate.

It is critical that the instance of the "FbKNX_Master_646" and all other KNX
modules of the IP Controller are combined with the input and output variables
"typKNX_Module".

In networks 2 and 3 (Fig. 36), special KNX modules are called up from the linked
KNX libraries. These module instances are displayed later in the WAGO ETS3
plug-in as so-called network variables. By combining the network variables with
group addresses, KNX communication objects are created for the KNX/EIB/TP1
Module 646 in the ETS3.

In network 2, the "Digital_Input_2" is connected with a module of the

DPT _switch data type. That means that the signal of the second digital input
should be sent to the bus as a 1-bit telegram.

In network 3, the same module is called up except the bus receives the 1-bit
telegram to control the second digital output "Digital_Output_2".
The "typKNX_Module" variable establishes the connection to the
FbKNXMaster_646.

1006 Proghode CBOOL; FProgrammiermodys:
oooy typDPT_Dumy typDPT, ™fariable urm optiona
ooog FRE_QUT _Digital_Input_2  : FRDPT_Switch; EME Kommunikation
ooog kRE_IM_Digital_Output_2  FRDPT_Switch; FkME Kommunikation
O01DERD_MAR

ao4q 4

[ ]

ooz

kM Kommunikationsobjekt 1-Bit zum Senden

kM communication object for sending 1-Bit data

FME_OUT_Digital_Input_2
FhDPT_Switch

Digital_Input_2—x=Switch_IM ¥Switch_OUTH—
—sllpdate_KN¥  xlpdate_PLCH—
—tMinSendTime ¥TimeQut—

twpOPT_Dummy—typDPT =
trp b _Module qtep kbl &

nooa3
ki Kommunikationsobjekt 1-Bit zum Empfangen
k¥ communication object for receiving 1-Bit data
kRE_IM_Digital_Outpot_2
FhOPT_Switch

—wSwitch_IM ¥Switch_QUT—————Digital_Output_2
—slpdate_KMK  xlUpdate_PLCH—
—thlinSendTime ¥Timeout—

twpOPT_Dummy—{typDPT &
trpkME_Module—trpkhlE &

Fig. 36.: Program call of the KNX DPT modules

wAaGo'
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The variable with the "typDPT_Dummy" designation has no functional
significance in the example application. It gives the user the option of
permanently saving the data received by the bus. The values received (e.g.,
setpoint value specifications) are retained even in the case of a power failure. If
the function is not required, all KNX modules can be linked to the same
"typDPT_Dummy" variables.

4.4 Configuring the Symbol File

The WAGO ETS3 Plug-in requires the so-called symbol file for importing the
KNX DPT variables from the IEC application program. All the necessary
information for being able to form an assignment between the names of the PLC
variables and the associated memory address is located in this file. This is
described in detail in Section 2.5.4 (Configuration of the Symbol File).

4.5 Downloading the Program to the 750-849 Controller

e  Setting up communication drivers
Use the same settings as under Sec. 2.5.6

e Loading the program
Transfer the program via Online \ Log in.

e Starting the program
Start the program via Online \ Start.

e Creating a boot project
A so-called boot project must be created so that the application program
starts up automatically after a reset. Load the boot project into the controller
via Online \ Create boot project.

WAGO I/O SYSTEM 750 .
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4.6 ETS3 Configuration
4.6.1 Configuration of the KNX/EIB/TP1 Module

1.

Starting ETS3
Start the ETS3 software via your PC's start menu:
“Start \ Programs \ ETS \ ETS3 Professional

Selecting the project database

After restarting the ETS3 software, the **Open database’ window appears
(see Fig. 6). Select the file "WAGQO_StarterKit2.db" and exit the window via
the OPEN button.

Opening ETS 3 program 2

If a project is open after starting the ETS3, please close it via FILE\CLOSE
PROJECT. Then open "WAGO_StarterKit_Programm_2" under FILE\OPEN
PROJECT/MANAGE.

Selecting the device
Highlight the TP1 Module with the physical address 1.1.1 in the Topology
window and select the EDIT PARAMETERS... menu item via the context menu.

Adjustment of SYM_XML

Carry out an adjustment of the SYM_XML file. The file selection window
opens via the menu File \ Import SYM_XML file. In the
C:\Programs\WAGO Software\CoDeSys V2.3\Projects directory, select the
"WAGO_KNX_StarterKit_02_Programm_2.SYM_XML" file.

Select SYM-%ML file for this device 2

— 5 ML file
IC:\F'rc-gramme\WAGD SoftwarehColeSys W MProjects\WwiaG O_FKMN>=_Starterkit_02_ Browze I

v Update existing configuration from Sk -+ml file [otherwise the curent configuration is
ovenyritten by the new Sh-=<ML file]

— Settings

Update I Cancel

Fig. 37.: Selecting the SXM_XML file

wAaGo'
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6. Testing or creating the group address assignments
In the StartKit2's example application, the controller exhibits two assignments
to group addresses. The following assignment is configured:

Digitial input 2 ==> 1/1/2 (send data channel)
Digital output 2 <==1/1/4 (receive data channel)

New assignments can be added at any time. Fig. 38 shows a section of the
project documentation (FILE \ PRINT PREVIEW \ BASED ON GROUP
ADDRESSES) of the WAGO ETS3 Plug-in. Then close the plug-in.

Gruppenadressen:
1. 1/1/2 WAGO_Digital Input 2
1. PRG_KNX_IP_module.KNX2_0OUT_Digital_Input_2
2. 1/1/4 WAGO_Digital Output 2

1. PRG_KNX_IP_module.KNX2_IN_Digital_OQOutput_2
Fig. 38.: Group address assignment, TP1 Module

7. Adding the interface
To program the KNX/EIB/TP1 Module in this mode, a KNX interface is
required (USB or RS232). Please add the interface to the setup available to
you and set up the interface in the ETS3 for bus access. A KNX power supply
is also required in this structure.

8. Programming the physical address and application
Load the settings made via ETS3 download to the KNX/EIB/TP1 Module.
Highlight the TP1 Module with the physical address 1.1.1 in the Topology
window and select the PROGRAM... menu item in the context menu.
In the "Program" window, press the PROG. PHYS. ADDR. & APPL. button.

9. Pressing the programming button
The ETS software prompts you to press the programming button of the
selected device. Use a jumper to briefly bridge both connecting terminals
above the red bus connecting terminal (Fig. 39). The LED B lights up red to
display the programming mode. The ETS3 then begins loading the physical
address and the application program. LED D blinks yellows to indicate data
transfer to the KNX bus.

WAGO I/O SYSTEM 750 .
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L
A Rawer mads |:m| E: Dewiios mads
B KM umg’a‘n!‘lingrnude AEE=]Q g: Bl:.lﬁer n:r;rlﬂuw
b iyl v R 21|} | H KINK bus vaitage
oo Ope
Data contacts
KHX
Programming button Programming button
o0
+ KMNX bus + KMX bus
A Attention:
- Plug internally bridged
- KNX bus - KMX bus

Fig. 39.: Status messages, programming key and TP1 Module connection

10. Testing

After the download is completed, LED E and LED H (Fig. 39) should light up
green. This indicates that the module is working in Device mode and the

KNX-TP1 bus voltage is on. If not the case, please see refer to the
Troubleshooting section.
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4.6.2 Testing the Application with the ETS3 Group Monitor

The ETS3 group monitor is used to check the configurations/programming in the
above mentioned section. To test the application, proceed step by step as follows:

1. Starting the ETS3 group monitor
Start the group monitor via the Diagnose \ Group message frames menu

2. Send value
Click the READ/SEND button in the "GroupMonitor" window. Enter the group
address 1/1/4 in the window (Fig. 40) and write an "On/Off" value. The status
of the secon digital output (red module) should be affected.

6. Receive value
Connect digital input 2 (yellow terminal, top right) to a +24V DC voltage
signal. The telegrams of the group addresses 1/1/2 should appear as a
response in the "GroupMonitor" window.

[~ | GruppenMonitors (WAGO_StarterKit_Programm_2)

.|.| )|| @[§|EI é|'@|@[r~’uu-u[f*ww ropenmanio v] Guppef17174 J Lesen | LeseniSands;I ¥ AuteSercl

# | zex | service | Al |e..] quelisdr | Quelle | zieladr | zel | .| oPT | Tvp | paten |
1 12:28:16.563 vomEus L 1Ll 1if2 WAGO DighalInpt 2 &  EinjAus Wirlke An
2 12:28:16.970  wom Bus L Lid 1112 WaGO_Digital Input 2 & Einffus Wrike Aus
3 12:28:21,438  vomBus L 11 11f2 WAGO DigitalInpt 2 6 Einjlus Wrlke an
4 12:26:21,703  vom Bus L 1,11 112 WAGO Digikal Inpuk 2 & Einfaus Wirike fus
5 12i28:39.560 2umBus L 1,263  Nicht gefunden 1/ifd WAGD Cigital Gutpdtz & Einjiis Wirite: An
6 12:26142,982  2umBus L 1,263  Nicht gefunden 1fifd  WAGO Digital Qutput2 6  Einfius Wirite Aus
Read/Write Yalue x|
Group address: |1 Farrs
Length; |18

=l
Data type: | 1.001 switch =]
=l

Walue: | off

Received value: I |

Ericrity: |L0w d
[ Send cyclically

Delay time for gending [sec]: ID

Bead | wiite | LCloze |

Fig. 40.:ETS3 Group monitor

WAGO I/O SYSTEM 750 .
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5 Troubleshooting

5.1 Module 753-646 returns checksum error (LED G is red)

Problem

oome

F:Ea-euel M
[12[14]

]

OOomO
OEEO
I@mTm

Ll ol

LED G on Module 753-646 lights up red and LED E is flashing. No
communciation with KNX network possible. The IEC module
"FbKNX_Master_646" returns the status KNX_NO_DEVICE_MODUS.

Possible causes

1.

4.

5.

In the IEC application, KNX modules are declared that are not called up in
the program.

PLC program has not been started.
ETS3 application has not been transferred.
The current SYM_XML file was not imported in the WAGO ETS3 Plug-in.

The symbol configuration in the CoDeSys project was configured incorrectly.

Solution

1.

Check whether all KNX modules are callled up cyclically in the IEC
application. Select the UNUSED VARIABLES function in the Project / Check
CoDeSys menu. The CoDeSys message window displays all variables not
used in the program. Delete any KNX modules from the variable declaration
if necessary. The IEC application must be launched again and an adjustment
of the SYM_XML file carried out in the ETS3 Plug-in.

See Section 4.5

Check the programming status of the module in the ETS3 software (see ETS3
Help under Index, Programming status). Launch the application program
again if necessary.

Carry out an adjustment of the SYM_XML file in the WAGO ETS3 Plug-in
and then launch the application program.

See Section 3.4

wAaGo'
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5.2 The status message of the FOKNX_Master 849 Module

returns the error "KNX_Appl_CRC_ERR"

Problem

See Section 5.1

Possible causes

See Section 5.1

UUUUUUUUUUUUSolution

See Section 5.1

5.3 The status message of the FoKNX_ Master 646 Module

returns the error "KNX_NO_DEVICE_MODUS"

Problem
See Section 5.1

Possible causes

See Section 5.1
Solution

See Section 5.1

WAGO 1I/O SYSTEM 750
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5.4 The status message of the FOKNX_ Master_ 646 Module
returns the error "KNX_POWER_FAILURE"

Problem
'_F?Ea-tdtl
[13[0 4]
A {0 [ |+ E
B | [l [ |+ F
c * [ [ [+ G
D [ [ H

No communciation with KNX network possible. The IEC module

"FbKNX_Master_646" returns the status KNX_POWER_FAILURE. LED H on
Module 753-646 is off.

Possible causes

No power supply for KNX Module 753-646

Solution

Make sure that Module 753-646 is connected to a KNX power supply.

wAaGo'
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5.5 No matching network variables in the SYM_XML file

Problem

Die ausgewahlte SYM-XML Dakei enthalk keine passenden Metzwerleariablen,

When importing the SYM_XML file in the WAGO ETS3 Plug-in, the error
message appears that no matching network variables are available.

Possible causes

1. The symbol configuration is faulty.

2. When important the SYM_XML file for Module 753-646, the wrong module
index was specified or the DTP modules of the IEC application have an
incorrect instance name.

Solution

1. See Section 3.4

2. If more than one KNX Module 753-646 is used on a fieldbus controller, the
instance names of the DPT modules must contain prefixes. This ensures that
the module assignment of the DPT modules is recognizable in the
SYM_XML file. The following syntax must be adhered to:
no prefix==> first module 753-646
KNX2_xxx ==> second module 753-646
KNX3_xxx ==> third module 753-646

Select SYM-XML file for this device e |
S M ML file
I Browse |

r Update exigting configuration from SvM-<ml file [othenwize the cument configuration is
averwitten by the new SYhd-<kL filg]

—Settings

Module index: I 1 3:
I mport: I Cancel

WAGO 1I/O SYSTEM 750
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5.6 Incompatible BCU Version $091A

Problem

When attempting to program Module 753-646, the error message "Incompatible
BCU Version $091A (required: $0701)" appears.

i
Akt Wersul |
Beschreibung | Shabus

Programmieser [Appll 1.1.7 TP1-Klem... Inkompatisle BOUAerzsion 90914 [arfbordadck: $0707)

| 2
Programmieren (Appl: 1.1.1 TP1-Klemme ;J Liste |e=ien

Stark; 09:12:47, Ende: 09:12:47
Inkompatibes BCL-Version $0914 (erforderlich: $0701),

Possible causes

The KNX Module 753-646 is still configured to Router mode.
Solution

Check whether LED A is switch on to Module 753-646. If the LED is on, then
please configured the module mode. Use Web-based Management of the
controller to change the function of the module (see Section 4.1). Disable
"KNXnet/IP Router".

wAaGo'
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5.7 Unknown BCU Version $5705

Problem

When attempting to program KNX IP Controller 750-849, the error message
"Unknown BCU Version $5705" appears.

Laufende Operationen B
Lkt Werlauf |

Beschreibung | Status |
Programmieren [&ppll: 1.0.1 1P-Contrall... Unbekannte BCU A erzion $5705.

Programmieren (Appl): 1.0.1 IP-Controller Skarkerkit ;I Liste leeren I

Start: 15:53:04, Ende: 15:53:04
Unbekannte BCU-Yersion $5705.

[

Possible causes

The ETS3 software does not recognize the BCU version because it was not
previously imported.

Solution

BCU version $5705 is integrated by importing the product database for the KNX
IP Controller (see Section 2.3.4).
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