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1 Scope of the document

This application manual describes application details for the A1.0 release of the ekinex® CODESYS PLC
module with KNX interface EK-IA1-TP.

The document is aimed at the system configurator as a description and reference of device features and
application programming. For further installation, mechanical and electrical details of the device please refer
to the technical description datasheet.

Application manual and software tools are available for download either at www.ekinex.com or from other
sites as described later in the manual.

I tem File #a#me= rel Versi (Device Upda't
Technical d STEKITP_EN. pd -
Application MAEIRL1TP_EN. p - Al. O 03/ 201
I nterfaostt ETS2 PrhLi. 1.0

You can access the most up-to-date version of the full documentation for the device using following QR
code:

Release 1.0 - Update: 05/2014 MAEKIAL1TP_EN
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2 Product description

2.1 Generic product features

The ekinex® CODESYS PLC module with KNX interface EK-IA1-TP is a modular device for rail mounting that
allows to access data (communication objects) on the KNX bus and operate on them for logic processing.

The device is equipped with an integrated bus communication module and is designed for rail mounting in
distribution boards.

The logic processing core is a PLC with a structure and a set of languages that comply to the international
IEC 61131-3 standard.

The PLC in its basic version is not meant to have onboard inputs or outputs (as with common industrial
automation PLCs): it is specifically targeted to operate on the communication objects that are defined and
used in a KNX installation.

The PLC is capable of addressing these objects in a mostly transparent way by seeing them as own internal
variables. The binding of these variables to the appropriate communication objects is managed by a
firmware library; the definition of these bindings is made through a helper software tool that extracts the
references to communication objects from an existing ETS project and compiles the corresponding
definitions to be copied into the PLC source code.

Since the access to KNX objects is completely defined on the PLC side, and also because of the extreme
flexibility and configurability if its tasks, the device needs not T and indeed does not i have an ETS
application program. For this reason, it does not appear in the ETS project as a component.

The programmer and the configurator, however, shall of course have a good awareness of how both sides of
the system operate on the common object base, in order to achieve the desired operation and avoid
unwanted interference.

The device is powered by the KNX bus line with a 30 VDC SELV voltage and does not require auxiliary
power.

2.2 Technical features

2.2.1 Hardware features

CPU ARM CORTEX M3 110MHz
1 MB RAM
Memory on board 1 MB Flash
32 kB FRAM
USB ports 1 - reserved for programming and debug
Ethernet ports none (future expansion)
Serial RS485 ports none (future expansion)
Real-time clock Yes
Power supply through the KNX bus; no auxiliary supply required.
Release 1.0 - Update: 05/2014 MAEKIAL1TP_EN
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2.2.2 Software features

PLC Runtime

Single task CODESYS V3

PLC programming language(s)

All CODESYS V3 /IEC 61131-3:

IL (Instruction List) - Textual

ST (Structured Text) - Textual

FBD (Function Block Diagram) - Graphical
LD (Ladder Diagram) - Graphical

SFC (Sequential Function Chart) - Graphical

= =4 -4 —Aa -

Number of KNX communication objects
that can be managed

442

Size of PLC memory*

Program.........ccccceeveenn. 128 kB
Variables.......c.ccccceennnns 64 kB
Retentive area......... 256 Bytes

minimum cycle time

2ms

* The actual size of PLC memory available to the user might be slightly less depending on usage by the

CODESYS runtime.

| For further technical information, please also refer to the product datasheet
STEKIAL1TP_EN.pdf available on the ekinex website www.ekinex.com.

Release 1.0 - Update: 05/2014
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3 Switching, display and connection elements

The device connections are shown below:

1) USB connector for the connection
toaPC

= 2) KNX programming pushbutton
\P 3) KNX programming LED

exantre 4) Terminal block for KNX bus line

PLC CODESYS with KNX interface

Figure 1: Switching, display and connection elements

O

The device should be connected to a PC through a common USB cable (Type A to Type B plugs) of good
quality; the connection is only needed during the programming phase (and possibly during operation
monitoring). The device is powered through the KNX bus; the KNX plug must therefore be connected to an
active KNX line during both programming and, obviously, operation.

Since the device has no ETS application program, and therefore there is no need for programming through
ETS, the KNX programming pushbutton and LED have currently no purpose; they are provided for future
use. However, since the LED is switched on and off by activating the pushbutton, they can be used as a raw
check that the internal processor of the device is actually running.

Release 1.0 - Update: 05/2014 MAEKIAL1TP_EN
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4 Configuration

This section contains the information required in order to correctly:

|l

=A =/ =/ =4 =4

verify that the PC to be used for development and programming complies to the required
specifications;

find and download all necessary software tools for development;

setup a PC with the CODESY'S development tools and environment;

install the specific ekinex PLC libraries in the CODESYS environment;

setup the PC for the connection to the PLC for programming and online monitoring;

install and use the ETS2PLC ekinex® software tool to import the KNX communication object
definition into the PLC source code.

The development of the user application can, and usually will, be performed mostly offline; the device
programming takes place in the commissioning phase.

Warning: please do not connect the device with the USB cable until instructed to do so in the
following procedures. Doing otherwise will not harm either the device or the software
installation, but may result in different operations to be performed other than those described.

4.1 PC hardware and software requirements

The hardware and software requirements for the development PC, for each tool respectively, are as follows.

il

CODESYS development environment: Windows XP/7/8 (32/64 Bit); suitable PC hardware for the
used Windows platform.

Further requirements may arise during installation (e.g. Microsoft .NET framework, VisualC++
redistributable packages etc.)

ekinex ETS2PLC tool: Windows XP/7/8 (32/64 Bit); Microsoft .NET framework 2.0 or newer.

4.2 Software procurement

The required software can be downloaded free of charge from following sources:

il

CODESYS development environment (IDE): from the 3S/CODESYS website www.codesys.com.
Please follow the instructions on the website to find and download the most recent version available
of the development environment, together with available documentation, tutorials and everything
else is required for development.

Registration is required to access the download: an account can be created free of charge.

The installation file should have a name | i kCODESYS VX SPx Patch xo (accor di
release numbers) and has a size roughly around 480MB (as of version CODESYS V3.5 SB Patch
1).

Please be aware that the CODESYS development software is made available by 3S i Smart
Software Solutions, under its own terms and conditions. Ekinex is not liable for the software in
subject nor it is able to offer specific support regarding its installation or usage, although the ekinex
technical service wild/l gladly try tteroto tleenbesi ef rits
abilities.

Release 1.0 - Update: 05/2014 MAEKIAL1TP_EN
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1 ekinex ETS2PLC tool, ekinex PLC libraries for CODESYS, sample projects: from the ekinex
website www.ekinex.com.
Please refer to the website page dedicated to the product to find and download the most recent
versions available.
All required files, which will be referenced in following sections, are grouped together in a single
archive file; please extract these files in a convenient location on your PC where you will be able to
easily retrieve them during the installation procedure.

4.3 Setup of the CODESYS IDE

The CODESYS IDE (Integrated Development Environment) can be installed from the file downloaded from
the 3S website; after installation is finished, a few configuration operations are required in order to be able to
address the ekinex KNX PLC.

Please notice: in following section, all references will be made to version CODESYS V3.5 SB Patch 1.
Other releases might have slight differences such as different menu names, different options etc.

4.3.1 Installation of the ekinex KNX PLC device

Open the IDE and choose menu option Tools / Device repository...

~ |

L\\L)ocation: [System Repository vl [ Edit Locations...
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

Name Vendor Version Install...

+ ﬂ] Miscellaneous
+ Ijj Fieldbusses
+-[f pLcs

+- &P SoftMotiondrives Install DTM...

Click olnn st lbéult fi.o.ng make sure that t h Pevide idéseriptidnifiles e r op
(.devdesc.xml)o , which is not t h e PLC&rix-dlash t devdemawxchl comtdinedcin thef i | e
ekinex archive.

Release 1.0 - Update: 05/2014 MAEKIAL1TP_EN
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Organizza v Nuova cartella §= » [l @

Nome Ultima modifica Tipo Dimensione

|| PLC_KNX-flash.devdesc.xml 14/04/2014 14:02 XML File 53 KB

Nome file: PLC_KNX-flash.devdesc.xml v [Device description files (*.devds v]

T . =

After the import, the devicewi | | appear in the | istPL@Gsb tasegblegld: items

2 4§ ImiuuussTs

2 @ pLcs

+ [ softMotionPLCs
[ coDESYS Control forxs4 35 - Smart Software So
ﬂ] CODESYS Control RTEV3 35 - Smart Software So
[ CcODESYS Control WinV3 35 - Smart Software So
Eﬂ CODESYS HMI 35S - Smart Software So

. Warning: in other releases of the environment, the Device Repository feature may not be
| available: the relevant menu item is named
device file selection dialog.

This procedure needs just be followed once as the environment is first installed; the device will then be
available for all subsequent projects.

4.3.2 Installation of ekinex KNX PLC libraries

The procedure is very similar to the one described for the device installation.

Release 1.0 - Update: 05/2014 MAEKIALTP_EN
© EKINEX S.p.A. - All rights reserved Page 9
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In the CODESYS IDE, choose menu option Tools / Library repository...

Location: |System v] [ Edit Locations... ]
(C:\ProgramData\CODESYS\Managed Libraries)

Installed libraries: Install...

Company: [(All companies) ']

Uninstall

:%:: (Miscellaneous)

()

w=- System
Test Versions (not recommended)

[¥] Group by category

Library Profiles...

Click obmst akkt iond make sure that Libveeyfilesi(libary)bj | whr cbhpt o
the default, and select file plc_knx_lib.library contained in the ekinex archive.

After import, the library willappe ar i n the | ist of iMisceltasedbusde dc aitteegnosr y()u:n d e

Installed libraries:

Company: [(All companies)

= é: (Miscellaneous)
+ -+ HVACLIBRARIES  SITEC 5.l
= ’DKNX-PLCIiﬁary Telestar
=9 1.0.0

+ % Application

4. 95

Z Tntarn

Warning: in other releases of the environment, the Library Repository feature may not be

| avail abl e: the relevant menu item i s apenstbed
library file selection dialog.

This procedure needs just be followed once as the environment is first installed; the library will then be
available for all subsequent projects.

Once the library is succesfully installed, it can be added to an existing project by double-clicking on the
Library Manager item on the project tree in the left-hand pane, t PAedrd 1A i (bee alsoythe sample
project creation below).

Release 1.0 - Update: 05/2014 MAEKIAL1TP_EN
© EKINEX S.p.A. - All rights reserved Page 10
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4.3.3 Setup and connection to the ekinex PLC

In order to allow the connection to the physical device, the Gateway component of the CODESYS system
must be configured properly. The Gateway acts as a proxy between the IDE and a PLC device, either
physical or virtual, and to this purpose has an interface on both sides.

The interface between the Gateway and the IDE is a TCP/IP channel, which is correctly configured by
default; on the device side, the default configuration is initially also TCP/IP. This is appropriate for the
connecti on -PtLoC Ot We PiatsCpvilsich ocomes preinstalled, made available by CODESYS for
development; the interface channel to the ekinex KNX PLC, though, is through a USB interface which uses a
virtual COM port, which needs to be configured manually.

Apply power to the PLC by connecting it to a KNX bus, then connect it to your PC with the USB cable™.

The operating system should detect the new device and prompt you for the correct driver: choose to specify
where to find the driver files on your PC, and select the folder containing the telestar.inf and telestar -
win7.inf  files from the archive downloaded from the ekinex website.

After the installation completes, a message should report that a vitrual COM port has been created:

__ Telestar USB VirtualCom Port (COM5) * X

# Installazione driver di dispositivo completata.

el

If the message does not appear, open the right-click menu of the iMy Computerdicon on the desktop, item
fiManageo , t Deeice ménagerdo and | ook Poris {GOM &rLBTYop. NAA N Telestar YSB fi
VirtualCom port (COMx)0 s houd be there:

473 Porte (COM e LPT)

: i ':? Telestar USB VirtualCom Port (COMS)
DA N

I n either <case, x)ldofka rftb,h e Hees efit( hkCeO Mn u nbp the system toithg RPLleCd
port (and should remain unchanged even if the PLC is disconnected and later reconnected).
Close the CODESYS IDE (if open).

Locate the fiC:\ %programfiles(x86)% \ 3S CODESY\SzatewayPLG Gateway.cfg o file? and open it with
a text editor. Locate the lines in the table below and modify / add them as shown, inserting the appropriate
COM port number obtained from the step above (in the example COM 5 is used):

Original Modified
[CmpRouter] [CmpRouter]
0.MainNet=eth er x 0.MainNet=ether x

1 Please use a good quality cable, possibly with a limited length (< 2m) in order to prevent problems in
device recognition or communication.

2 The unit letter C: may be different according to your installation.

Release 1.0 - Update: 05/2014 MAEKIAL1TP_EN
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0.NumSubNets=1
0.SubNet.0.Interface=BIkDrvShm
1.MainNet=BIkDrvTcp

[CmpBIkDrvCom]

;Com.0.Port=1
;Com.0.Name=MyCom
;Com.0.Baudrate=115200
;Com.0.EnableAutoAddressing=1

0.NumSubNets=1
0.SubNet.0.Interface=BIkDrvShm
1.MainNet=BIkDrvTcp
2.MainNet=BIkDrvCom

[CmpBIkDrvCom]

Com.0.Port=5
Com.0.Name=RSRCom
Com.0.Baudrate=115200
Com.0.EnableAutoAddressing=1

Once the corrected configuration file is saved, stop and restart the Gateway service through the icon in the

system traybar:

Start Gateway

Stop Gateway

Exit Gateway Control

About...

Now start the CODESYS IDE and open a project (such as the basic one just described) configured to use

the KNX PLC.

With adouble-c | i ¢ k [D@ewiced hiec din

on the right side.

(t

File Edit View Project Build Onlne Debug Tools
B RIS . et =R Rl AR

Window Help

Devices ¥ % X | [f Device x

he

=[5 KNX_PLC Sample (=]

Communication Settings lwimﬁms I Files

[ Log | PLC settings | PLC shell | Users and Groups | Access Rights ] Task deployment ] Status | ‘| ”

= \B Device (PLC_KNX-name)

Scan network... = Gateway v Device v

= E]l] PLC Logic
= @ Application
m Library Manager
¥ pLC_PRG (PRG)
=-(# Task Configuration
=& MainTask
& pLC_PRG

localhost

Port
1217

S Devices |[[) POUs

Gateway-1|

IP-Address:

Gateway

PCEERREECT

-

Press ENTER to set active path...

IE Messages - Totally 0 error(s), 0 warning(s), 0 message(s)

Lastbuid: € 0 ® 0  Precompile:

Current user: (nobody)

Release 1.0 - Update: 05/2014
© EKINEX S.p.A. - All rights reserved
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Cl i ck ®cannethoek..Gi button and a dialog box opens:

Select Device

|

Select the network path to the controller:
= .}’qo Gateway-1 Devmpe(l:&ame: e
Nexo:
() [Nexo:PLC-KNX[0017.C001] | lex0:PLC-KNX

Device Address:
0017.C001

Target Version:
3.5.0.53

Target Vendor:
Telestar srl

Target ID:
103C 2004

Target Name:
CoDeSys Control
Cortex

Target Type:
4096

[ 0K J[ Cancel ]

The AKPNXCO item should appear; i f shedttry ahd lawichit aghin witbthec e t h e
button on the right. If the scan still fails, check following points:

1 the device is still recognized correctly by the system, i.e. it is displayed (in the correct section and
without a yellow question mark sign) in the system
at all, check if 1tés is still connected and power €

1 that the steps described above for gateway configuration have all been correctly performed, with
particular focus on the gateway restart operation.

If the device correctly appears on the list,s el ect | tOK@& ntdo cralcd ifit t he ganei ve d:¢
should appear as in the picture below.

® .
Gateway .
Gateway-1 - [0017.C001] (active) -
IP-Address: Device Name:
localhost Nexo:PLC-KNX
Port Device Address:
1217 0017.C001

Now the PLC can be accessed bonlisedlogmdti ng the menu comm

Release 1.0 - Update: 05/2014 MAEKIALTP_EN
© EKINEX S.p.A. - All rights reserved Page 13
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5 Commissioning

After the device has been programmed according to user requirements, if programming has been made in a
separate KNX installation, the device can be connected the final KNX network; no further operation is
necessary.

6 Function description

The functionality of the device depends entirely on the application program written by the user.
This section describes the details required for following operations:

1 setup a new basic project using the CODESYS IDE;

1 export the group address list from an existing KNX ETS project;

91 use the provided library functions to handle the specifics of KNX communication object interface.

6.1 Creation of a sample CODESYS project

Though the subject is not specific to this device, it will be briefly shown how to create from scratch a basic
project with a KNX PLC.

Start by FéedNewoprojgctn.ga sisi gn a name Stardlardphogctd :sel ect

=] New Project

Categories: Templates:

{1 Libraries < =
{23 Projects @ j j

Empty project  Standard Standard
project project w...

A project containing one device, one application, and an empty implementation for PLC_PRG

Name: KNX_PLC_Sample
Location: C:\A

In the following dialog, make sure to select the correct device type and choose the language you prefer:

Release 1.0 - Update: 05/2014 MAEKIAL1TP_EN
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You are about to create a new standard project. This wizard will create the following
objects within this project:

-One programmable device as specified below

- Aprogram PLC_PRG in the language specified below

- A cydlic task which calls PLC_PRG every 20 milliseconds

- A reference to the newest version of the Standard library currently installed.

Device:  [PLC_KNX-name (Nexo sri)

PLC_PRG in: [Ladder Logic Diagram (LD)

Device: PLC_KND

CODESYS Control for x64 (35S - Smart Software Solutions GmbH)
CODESYS Control RTE V3 (3S - Smart Software Solutions GmbH)
CODESYS Control Win V3 (35 - Smart Software Solutions GmbH)
CODESYS HMI (3S - Smart Software Solutions GmbH)

CODESYS SoftMotion RTE V3 (35S - Smart Software Solutions GmbH)
CODESYS SoftMotion Win V3 (35 - Smart Software Solutions GmbH)
p14-32 Test (Telestar sl

v

PLC_PRG in:

Once the project is opened, add the KNX PLC library by double-clicking on the Library Manager item on the
projecttree inthelefthand panAaddthiebr &r yo

Devices |\ v 2 x| ore libreria X | (] Device  |fJ¥] PLCPRG |

—— W — ; L 153 | = L

) Senzatitolos € Add library lete library | ' Properties 5 Details | 5] Placeholders | ff Library repository

= ﬂ‘] Device (PLC_KNX-name)
=-BY pLc Logic Namespace  Effective version
= pplicatio ard = Standard, 3.5.2.0 (System) Standard 3.5.2.0
m Library Manager .
SN~ALC_PRG (R
= {8 Task Configuration a string for a fulltext search in all libraries...
=& MainTask
&) pLC_PRG r Company
e
) |:| =
e
g
LE}
SITEC S.r.l.
Telestar
Byright-c | i ¢ ki n gpplcationd her éie i tAddDbjecs/ Slobalosdriabfe listo :
Release 1.0 - Update: 05/2014 MAEKIA1TP_EN
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 Devices > % X || @y PLCPRG x| [ Device
=3 KNX_PLC_Sample [+ 1 PROGRAM PLC_PRG
= [ Device (PLC_KNX-name) 2l VAR
= 0 PLC Logic 3|  END VAR
5. €3 [Apphcation
i Lon & cut
] pLC Copy
—=..[¥ 4
54 Tas Paste i
S 1
¥ K Delete
Properties...
() Add Object »|%¢ our..
[Z) AddFolder... @ Global Variable List...
Add Device... T Persistent Variables...
Insert Device... @ POU...
Scan For Devices... @] POU for implicit checks...
[ Edit Object ™2 symbol configuration...
Edit Object With... & Trace...
Edit IO mapping 5:; Unit conversion...
% Login @ Visualization...
x Devices ,[DPT E] Visualization Manager...
| — avia LS g § =

Keep the default name (AGVLO) or pi ck sogrcewcode forthe KNXF
interface variables will be inserted later (more details in the following sections).

Edit

View Project Buid Online Debug Tools

$EE X (4L lab| 4% %% B

Window Help

Bzl &lv

Devices v % X || B PCPRG | Devie '@ GVL x|
=) KNX_PLC_Sample (=][= " 1] var cromaL
= ﬂ‘] Device (PLC_KNX-name) 2 Taggiuntal 1 1 5 AT$MBO:ARRAY [0..1] OF BYTE; (* 2309 %)
=@ pLC Logic 3 Taggiunta2_1_1_6 ATSMB2:ARRAY [0..1] OF BYTE; (* 2310 #)
= £ Application 4 Lamp_Bianca_1_3_1 AT$MX4.0:BOOL; (* 2817 *)
“ GVL 5 Lamp_Rossa_1_3_2 AT$MXS5.0:BOOL; (* 2818 #)
P~ sim— § Lamp Blu 1_3_3 ATSMX6.0:BOOL; (+ 2813 *)
7 MainSwitch 1_3_4 AT$MX7.0:BOOL; (* 2820 *)
fif) PLC_PRG (PRG) % -
= (E8 Task Configuration = tab_knx: ARRAY [0..27] OF BYTE := [ .
= & MainTask 10 1 16801, (* KNX device address *) 1
@ PLC_PRG 11 (* number of group addresses %)
12
13
14
15
14
< 11 [ 18 BND_VM‘ =
32 Devices Mj POUs < il ] »

E] Messages - Totally 0 error(s), 0 warning(s), 0 message(s)]

Lastbuild: € 0 0  Precompile: Current user: (nobody) Ln18 Col8 Chs
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6.2 Use of the ekinex ETS2PLC tool

The ekinex ETS2PLC tool is a program that allows to extract all group address references from an ETS4
project (either in form of a project file or a database); the output is written to a text file that can be directly
imported into a CODESYS program.

ETS2PLC can be launched from the icon that has been put on the desktop during installation (unless the

user chose otherwise):

) ETSPLC

The program window is made by following sections:

(=] ETS to PLC Export

‘ eKINEX erstorLc Group Address Export Tool

Input file
© From ETS4 knxproj @ i ETS4 projectfile. ’

From ETS4 database >4

Group addresses
Not exported to the PLC Exported to the PLC

Address Name OPT Address Flags  New name OPT

® o O

PLC file. @
Physical address of the PLC device: = 0 :@ 0 B . 1 = Close ‘

1. ETS project selection 4. Buttons to select where the group address items

2. List of ETS group addresses that will not appear will be listed

in the output file 5. Output file selection button and name

3. List of ETS group addresses that will appear in | 6. Group address to be assigned to the PLC
the output file

6.2.1 Project selection

The first step is to select an ETS4 project from which the group address list will be imported; the project
source file can be in the form either of a .knxproj project or a .mdf ETS database.

Either way, after the user has selected the desired file, the list of the contained projects (only one in the case
of a .knxproj ) appears in the combo box.

Release 1.0 - Update: 05/2014 MAEKIAL1TP_EN
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Input file
© From ETS4 knxproj C:\A\Pannello Demo PLC LB2014.knxproj [ ETS4 projectfile...
©) From ETS4 database [panneuo Demo PLC LB2014 v]
| [ e |
Input file |
© From ETS4 knxproj C:\ProgramData\KNX\ETS4\v4.0\Databases\Pannello L&B.mdf [ ETS4 database file... ] ‘
© From ETS4 database  [Pannelio Demo PLC LE2014 v/
400_000-1_1_11
EK-FE1-TP 5
Group addresses Pannello Demo PLC - Prova FE1
Not exported to the PL Ea it
[ Pannello Totem L&B | |
Address Name UrT T T"ROOress TIEOs wew-name UrT

6.2.2 Selection of group addresses

The group addresses of the selected project are read and displayed in the selection panes: as a default, all
group addresses are initially listed for export, i.e. a PLC variable will be created for each one of them.

If not all addresses are required in the output file, or some excluded addresses later need to be brought back
into the export set, they can be selected one or more at a time (through the usual Windows operations
mouse left click, Shift-click and Ctrl-click) and then moved with the single-arrow buttons in the middle. Double
arrows move the entire address block from one side to another.
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