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Using PLC Handler CodeSys Library

L IO 110 L O I [ ] TN 2
GENERAL INFORMATION .. oottt ittt et et e e s e e et e e et e s s e e aa s e s bt e s b e e e b e s sae s s ba e sba e s abnsesa e sanssbasaeasrannns 3
DEVICE CHARACTERISTICS ovuuiiittuieietteetetueesetteeeeasa s essaaaeesetaaeeeasa et eaaatesetaaeeeabaesesaasesetaseressssesssnnssersrnseeresnneens 3
LINK CHARACTERISTICS ..t ttttttetttt e eeeett e eesetaeese bt e eesaaa s essaaasesetaaeeesaaa e s e aaasesebaa e e s abaesssaassesetansaseasnsessannnseseraneerennnnens 3
DRIVER CHARACTERISTICS 1uuittutittuiettitsteetttteetnetstesssessaesstaeessetsssstsessetstressetsneeetteeetteeeere . 3
CONFORMANCE TESTING ..ttuittuitttettttettutestesssestutessessteestessnasstatessesstasstsessetstoressetsneestoternetsieeesiereesorere. 5
INSTALLING THE DRIVER ..ottt et e e et e e e et e e e e st e e s e aa e e eaba e s se b e e s eban e e sabaesssaneerees 6
CONFIGURING THE DRIVER ..o oottt et e et e e st e e e e e s e e e aaa e e s et e e e e aba e e saaaeesebaneeeeaanss 7
CONFIGURING CODESYS PROJECTS TO COMMUNICATE WITH EXTERNAL APPLICATIONS ...uuiivniiiiiiieeeiiereeeeieesneesnnas 7
SETTING THE COMMUNICATION PARAMETERS ....iituitttitii ettt et ettt e et e st e s st ss st ssaaessta e st es st s eaaesanesstaseransssbseanseren 15
CONFIGURING THE DRIVER WORKSHEETS ..uuittuiittiettnitttetttetanesstnsetaetansstassssstsnsstnssanesstsesnseraesstnrernesseersnreres 16
EXECUTING THE DRIVER ...ttt e et e et e e st e e et e e e s e et e e s et e s e eaba e s sbbaeesebaeeesaaneens 28
IR0 I [ 1 2 I 1 [N 29
LR YA IS [0 LV o 1 T O L /70 32

Page 1/32



COSYS - Driver Version 3.3
Doc. Revision R — Dec 06, 2018

Introduction

The COSYS driver enables communication between the Studio system and Soft PLC using the Codesys Interface
PLC over TCP/IP and Serial via ARTI or Gateway, according to the specifications discussed in this document.

This document was designed to help you install, configure and execute the COSYS driver to enable
communication with these devices. The information in this document is organized as follows:
= Introduction: Provides an overview of the COSYS driver documentation.

=  General Information: Provides information needed to identify all the required components (hardware and
software) used to implement communication between Studio and the COSYS driver.

= |Installing the Driver: Explains how to install the COSYS driver.
= Configuring the Driver: Explains how to configure the COSYS driver.

= Executing the Driver: Explains how to execute the driver to verify that you installed and configured the
driver correctly.

= Troubleshooting: Lists the most common error codes for this protocol and explains how to fix these errors.
= Sample Application: Explains how to use a sample application to test the COSYS driver configuration.
= Revision History: Provides a log of all modifications made to the driver and the documentation.

= Notes:

» This document assumes that you have read the “Development Environment” chapter in the Studio
Technical Reference Manual.

» This document also assumes that you are familiar with the Windows environment.
If you are unfamiliar with Windows, we suggest using the Help feature (available from the Windows
desktop Start menu) as you work through this guide.
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General Information

This chapter explains how to identify all the hardware and software components used to implement
communication between the Studio COSYS driver and the COSYS Runtime.
The information is organized into the following sections:

Device Characteristics
Link Characteristics
Driver Characteristics
Conformance Testing

Device Characteristics

To establish communication, you must use devices with the following specifications:
=  Manufacturer: 3S Software;
= Compatible PLC Runtime:
Any CodeSys runtime compatible with the PLHandler library, such as
e Codesys SP WIN V3 Control
e Codesys SP PLCWInNT V2.4,
e EATON - XC-CPU202
e Schneider Electric -M241/M251 PLCs
e WAGO PLC running CodeSys (CPU 750-841)
= Programmer Software: Codesys V3.x or Codesys V2.x

Link Characteristics

To establish communication, you must use links with the following specifications:
= Device Communication Port: Ethernet Port or Serial Port;

=  Physical Protocol: Ethernet/TCP/IP or Serial RS-232, RS-485;

= Logic Protocol: ARTI or Gateway;

=  Device Runtime Software: Codesys Runtime Software;

=  Specific PC Board: None;

Driver Characteristics

The COSYS driver is composed of the following files:

= COSYS.INI: Internal driver file. You must not modify this file.

= COSYS.MSG: Internal driver file containing error messages for each error code. You must not modify this file.
= COSYS.PDF: Document providing detailed information about the COSY'S driver.

= COSYS.DLL: Compiled driver.

= Notes:
+ All of the preceding files are installed in the /DRV subdirectory of the Studio installation directory.

You can use the COSYS driver on the following operating systems:

=  Windows 7/8
=  Windows CE ARMV4i, ARMV4 and x86
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For a list of the operating systems used for conformance testing, see “Conformance Testing” on page 5.
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The COSYS driver supports the following flair registers:

Register Type Write i Byte Integer Float DWord

NAME (] (] (] (] L] L] [ )

S Attention:

All the data types are supported, but this version of the driver does not allow you to access
parts of a specific variable. For instance, if you have an integer variable you cannot read or
set only one single bit. If this is necessary, you need to create a Boolean variable inside the
CodeSys Runtime and use it to set/read only that bit number.

Conformance Testing

The following hardware/software was used for conformance testing:
= Driver Configuration: PLC Program Cosys30.project
= Cable: Ethernet Cable

Driver = Studio Operating System Operating System

Equipment

Version Version (Development) (Target)
Equipment: Runtime:
= Windows 7/8 - Codesys SP WIN V3.5.8 Control
81+ = Windows CE 7.0 - Codesys SP PLCWInNT V2.4.4.0
3.3 éPZ Windows 8 = Windows - Wago CPU 750-841
Embedded - CodeSys v3.2 for Kep France running on
Standard 7.0 WiInCE 5.0 ARMV4i
- EATON XC-CPU202 Codesys 3.5

Page 5/32



COSYS - Driver Version 3.3
Doc. Revision R — Dec 06, 2018

Installing the Driver

When you install Studio version 6.1 or higher, all of the communication drivers are installed automatically.
You must select the driver that is appropriate for the application you are using.

Perform the following steps to select the driver from within the application:

1.

2
3.
4

5. When the COSYS driver displays in the Selected Drivers list, click the OK button to close the dialog.

Open Studio from the Start menu.

From the Studio main menu bar, select File — Open Project to open your application.
Select Insert — Driver from the main menu bar to open the Communication Drivers dialog.
Select the COSYS driver from the Available Drivers list, and then click the Select button:

Communication Drivers § |

Ayailable drivers:

DLL Dezcription A

4381B Agilent, High-Performance Dewvice [MT/A2kF) [1.00]

4530 TOLEDO, Madula 8530 [MT-2000-9x) [+1.00 - Beta 1]

154 9154 - Contraller 3154, Taledo Balance [Sx/MT A28 [+1.00]
A2420 ALTUS, ALMET | Protocol with AL2420 [MT-2000-9<] [+1.04]
ARON WEG - A500 [MT-2000-3:] [+1.02]

ABCIP Allen Eradley | Ethernet CIF Protocol [9«/MT A2000/<F/CE]...
ABEMI Allen Bradley, AB-17E1-MET-EMI Gateway interface [MT-20...
ABEE Allen Bradley, OF1 Protocal [PLCZ, PLCS and SLCS00] Fa...

ABTCF Allen Bradley Ethernet, DF1 Protocaol [PLCZ, PLCS and SL... w

Selected drivers:

Dezcription
) PAC

Q. ] [ Caticel ]

Communication Drivers Dialog

2 Attention:

For safety reasons, you must use special precautions when installing the physical hardware. Consult the
hardware manufacturer’'s documentation for specific instructions in this area.
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Configuring the Driver

After opening Studio and selecting the COSYS driver, you must configure the driver. Configuring the COSYS
driver is done in three parts:

= Setting your CodeSys project to be able to communicate with external applications.

= Specifying communication parameters

= Defining tags and controls in the MAIN and STANDARD DRIVER SHEETSs (or Communication tables)
Worksheets are divided into two sections, a Header and a Body. The fields contained in these two sections

are standard for all communications drivers — except the Station, Header and Address fields, which are driver-
specific. This document explains how to configure the Station, Header and Address fields only.

= Note:

For a detailed description of the Studio MAIN and STANDARD DRIVER SHEETS, and information about
configuring the standard fields, review the product’'s Technical Reference Manual.

Configuring CodeSys projects to communicate with External Applications

Each version of Codesys is configured in a particular way. So this section will be divided in two parts, CodeSys
2.X and CodeSys 3.X.

1. CodeSys 2.X

In order to communicate with the Variables configured in a CodeSys 2.x Application, you must configure it to
generate and download the Symbol Files.

1.1 Open your CodeSys project.
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L] CoDeSys - PLChandlerTest.pro - [Globale_Variablen]

Q File Edit Project Insert Extras Online ‘Window Help — | &
B8] Bl@edalS(EAR »[k|w/w/w
|0001[vAR_GLOBAL ~
S POUs (0002 (A4 Test: DWORD" =
2] ARRAYS [PRG] 10003 OPC_SIMULATE :BOOL = TRUE;
[€] PLC_PRG (PRG) |0004] A BoolTest: BOOL,
| 0005 B_SIntTest: SINT,
| 0008| C_IntTest: INT;
| 0007 D_DintTest: DINT - {flag nowritel;
| 0008 E_USIntTest: USIMNT,
| 0009 F_UlntTest : LIMT,
| 0010) G_UDIntTest: LIDIMT,
10011] H_RealTest: REAL,
0012 J_TimeTest: TIME;
10013 k_ByteTest: BYTE,
10071 4 L_WordTest WORD;
10015 M_DhWiardTest : DWORD:
| 001 6| M_StringTest: STRING;
1 0017| O_ArrayBoolTest : ARRAY[D.10] OF BOOL;
| 0018 P_ArraySiniTest : ARRAY[D.10] OF SINT,
10019 Q_ArrayinfTest : ARRAY[O..10] OF INT,
(00200  R_ArrayDintTest | ARRAYID.1 0] OF DINT,
0021 S_ArraylSIntTest: ARRAYD.10] OF USINT,
10023 T_ArrayUIntTest: ARRAY[D.10) OF UINT,
0023 U_ArayUDIntTest: ARRAY[O.10] OF LUDINT,
0024 V_ArrayRealTest: ARRAY[0.10] OF REAL;
|0028)  W_ArrayLRealTest: ARRAY[D.10] OF LREAL, [v
j( ] | [)]
Loading library 'CAProgram Files\35 SoftwarelzoDelys W2 SilibrardStandard. lib'
Loading librars 'CAProgram Files\35 SoftwarelzoDesys W2 3ilibranilecsf lib'
Loading librar 'CAProgram Files\Commaon FilesiCad-Targetsi35Lib_PLCWInKTIEYSLIBCALLBACK, LIB'
PDUSI.T: Data types]\!isualizationsl% Flesourcesl < ] 1l | [)

[ONLINE [0 [READ

1.2 In the Resources tab go to Target Settings and open the General Tab of the Target Settings dialog.

Target Settings

LConfiguration:

-

=

=

|35 CoDeSys 5P PLOWIRNT 2.4 =]

|/0-Configuration

[ Single tazk in multi-tazking
[ Byte addressing maode

[v Dnling Change
v Update unused |/0s

Target F'Iatf-:rm] Memary Layaut  General | Netwark functionality] Visualization]

[~ Download as file

[ Mo address check

v Download symbol file v
[ Swmbal config fram IND file W Initialize inputs
v PLC Browser I Load boatproject autamatically
W Trace [ Softtation
r

Defaul | ok |

Cancel

Make sure that the checkbox Download Symbol File is marked.

If this check box was not checked in your project make sure that you download the new version (option
checked) into the CodeSys Runtime.
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1.3 Click OK, and then Double Click the option Workspace.

1.4 Select Symbol Configuration from the Category List and check all options available, then click Configure

Symbol File

e

Options

LCategory:

Load & Save
[dzer Infarmation
E ditor

Colors
Directones
Log

Build
Pazzwords

v Dump symbol entries

Desktop v Dump XL symbaol table

Lonfigure symbol file ...

Source download

aymbal configuration.
[atabaze-connection

M acros

Cancel

i g
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Check all the available options again and selected all the variables you want to be able to be read and write
from an external application. Then click ok.

P o

Set object attributes

AipleTest.pro ] 4 |
-3 POUs
: Cancel
+- 4] PLC_PREG [PRG]) e

EI% Resources
B[] Glabal Variables
B library lecSfe.lib 13.4.06 15:51:28: global variables

[+ Expart vanables of object

v Export data entries

v Export structure compaonents
[v Export aray entries

v ‘wiite access

1.5 Go to the menu Project->Clean All followed by Project->Rebuild All
The next time that you connect with the Runtime system, you will need to download the application again,
and it will include the symbol files.
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2. CodeSys 3.X

In order to communicate with a runtime CodeSys application developed using the versions 3.x, you must be
sure that you properly configure a Symbol Configuration object in your project.

2.1 Open your CodeSys 3.X project.

Edt View Project Buld Onine Debug Tools Window Help
I& -0 G ), aR[(2r=2="=8 | |F

[ 2
W
=
-
5
2
s
By
(o
X
=

= [) coDESYS Control_Win V3 64 (CODESYS Control
=-{Z) pLC Logic
Eo Application

@on

m] Library Manager
[ Pou (PrG)

>.T= Symbol Configuration [

El Task Configuration
=@ Task

POU (PRG)

2.2 Right-click on the Application name and select Add Object. Select Symbol Configuration.
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ﬁ&@;m

‘ GVl Application i

i) i (L Paste

XK Delete

Refactoring »
Properties...
[f3 Addobect 7]

) AddFolder...
[ EditObject

@ Logn

Edit Object With...

Alarm configuration...

Data Server...

External File...

Global Variable List...

Image Poal...

Interface...

Network Variable List (Receiver)...
Network Variable List {Sender)...
Persistent Variables...

POU for implicit checks...

Redpe Manager...

@aﬁm&«nuamnwﬁaoa

Redmdancy Conﬁgurab‘on. .

5,5
{3

EENRALDE

Trace...

Trend recording manager...
Unit conversion...
Visualization...
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Open the Symbol configuration and add the variables you want to communicate with. You need to move them
from the tree-view on the left to the Selected Variables window on the right.

. Untitied 1.project* - COOESYS
Te [t Vew Propect Bd Onine Debig Joch Window e

B~ = A A [ SR A
Devicas - 8 X 84 symbol Configoration X
= (¥ Uneed! | N Vew = (4 Baid | 5 Settings -
= (1) CODESYS_Contrdl Win_Vv3_63 (CODESYS Corol ~
o M £ There are 4 configured varlables which are not referenced by the JEC code. Reading and wiiliag 1o tham may 1ot hase the desired effect{s) Remore.
= LC Logk
= ) Apphcation Chvanged syrbol corfigiration will e sransferred with the sex dowriced or snine change
“2 ouT (sTRLCT) Symbeh Access Fights  Musknal  Attibute Type  Members  Comnment
o + () Conatanes
-l Litvary Manage: 7/ 8)[ca
18 POU PR 4 # boalz ) ) ouT
2 Syvbel Configemien 7 9 boa3 » -’ e
= & Task Configuraton | & _.] wlorfig Globas
= & Task = [ (8] Pol
&) o 4 # boold " » oL
/ #® bools » - s

If you do not see your variables on the Available Variables window, you need to check the following:

- For Local Variables (POU variables) the POU containing them must be called in a Task.

o To configure a Task, add a Task Configuration object to the Application
o Add a Task

o Add the POU to the Task

For Global Variables: Open the properties of Global Variables list and in the Build tab select an
appropriate method to link the file.
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Properties - GVL [CODESYS_Control_Win_V3_64: PLC Logic: Ap..
Common | Link To File | Access control | Network variables | Build

[] Bxclude from build

[ ] Bxternal implementation
{Late link in the runtime system)

[ | Enable system call
Link Always

Compiler defines:

ot | | el

Once you configure that, go to the menu Build->Rebuild <Application>
Now, when you go Online, you can download the program and the symbol files will be sent to the runtime
system
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Setting the Communication Parameters

Use the following steps to configure the communication parameters, which are valid for all Driver worksheets
configured in the system:

1. From the Studio development environment, select the Comm tab located below the Workspace pane.

2. Click on the Drivers folder in the Workspace pane to expand the folder.

3. Right-click on the COSYS subfolder and when the pop-up menu displays, select the Settings option:

-l Project
=-£3 Drivers
= [eeEER
(] oPC
() TCP{IP
(] DDE

Select Settings from the Pop-Up Menu
The COSYS: Communication Parameters dialog displays:
(=] COSYS:

None

Serial Port

(=]

=

=

Advanced... 0k, Cancel

Communication Parameters Dialog
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4. Click the Advanced button on the Communication Parameters dialog to open the Advanced Settings dialog and
configure the necessary settings.

= Notes:

» Do not change any of the other Advanced parameters at this time. You can consult the Studio
Technical Reference Manual for information about configuring these parameters for future reference.

Configuring the Driver Worksheets

This section explains how to configure the MAIN and STANDARD DRIVER SHEETs (or Communication tables) to
associate application tags with the device addresses. You can configure multiple Driver worksheets — each of
which is divided into a Header section and Body section.

Configuring the MAIN DRIVER SHEET
When you add the COSYS driver to your application, Studio automatically adds a MAIN DRIVER SHEET to the
driver folder, as shown in the following figure:

= Project
=43 Drivers
=25 COsYS
FfMAIN DRIVER SHEET
3 orC
[ TCRIR

(] COE

Main Driver Sheet

You can use this worksheet (similar to the following picture) to associate Studio tags to addresses in the PLC:

[%] Cosys - MAMN DRIVER SHEET

Dascrpson
NAM DRIVER SHEET

Drasbie

Hoad Conpletas Road Siadut

\Wide Cornpheted Wi Status

Tag Name Station 1O Addresa Adion San Ow Add
L di &7 1 LAl v oL A v

1 tag ARTR TM241CEC24T_U AppACaon GV Symoal Reaa+Wrta v~ Awsrs v

2 tag2 127 0.0 1%C202_060000 Appacaion FOU Struct Symbol |ReageWnta v Atwaps v

3 tag3 TCP Appicaon GVL Symool ReaavWrta v Awars N

4 1ags TCR192 168 100 192 Appacation FOU Struct Symbol ReageWrts v Always v

5 tags 3 Appacaon GVL Symaol ReadeWrda v Awars v

6 1tapgd AppAcaion o Symbodt RaadeWrle v Alwars v

7 tag7? Appicanon v ReadsWrils v Awwars v

3 tapd ADOACHION SHuct Symbol ReadeWrle Vv Alwaps v

g tagd ADDACN00.GVL Symao2 2 1KY ReadsWrds v Alwags v

10 tag1l Appacation POV Skuct Symbol ReadeWrte v Alvays v

1M tagn 1270010014 Appica on POU Struct1. Srodt2 Shud Spnbol ReadsWwnle v Alwape v
Read+\Wrie ~ Alvays v
Reags\Wa ¥ Awars v
Reag+Wnta *~ Alays s
ReadeWrds ¥ Always s
Reag+\Wrts ¥ Alwars v

Main Driver Sheet
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= Note:

Most of the MAIN DRIVER SHEET parameters are standard for all drivers, and are not discussed in this
document. Instructions for configuring these standard parameters are provided in the Studio Technical
Reference Manual.

Use the following information to configure the Station and Address parameters specific to this driver:

=  Station: Type a set of parameters that is used to connect with CodeSys Runtime, see the format below:

= Note:

In the next listed settings, [Parameter] (between brackets) means that the parameter is optional and
<Parameter> indicates that the parameter is mandatory.

Connecting to CodeSys 3.x Runtime using ARTI3:

ARTI3, <Runtime Address/Device Name>

[l <Runtime Address/Device Name>: Runtime Device Hexadecimal Address or Device Name
specified. Please notice the Device Name is case sensitive.

Examples:

Station Description

ARTI3,MY_PLC_NAME Connects to the Codesys runtime V3.x, with the Device Name
MY_PLC_NAME, using the ARTI3 protocol.

Connecting to CodeSys 3.x Runtime using Gateway:

[optGatewayIPAddress:]<Runtime Address/Device Name> [:optPortNumber]

[1 [optGatewayIPAddress:] Type here the IP Address of the gateway which will give you access to
the Runtime. This parameter is option and if omitted, the driver will connect using the IP address
127.0.0.1.

[l <Runtime Address/Device Name>: Runtime Device Hexadecimal Address or Device Name
specified. Please notice the Device Name is case sensitive.

[l [:optPortNumber >: TCP/IP Port number to establish communication with the runtime. If not
specified, 1217 will be used

Examples:
Station ‘ Description
192.168.1.10:0A56 Connects to Runtime 0A56 via gateway at IP address
192.168.1.10 on port 1217
127.0.0.1:0A56 Connects to Runtime 0A56 via gateway at IP address
127.0.0.1 on port 1217
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Station ‘ Description
0A56:1480 Connects to Runtime 0A56 via gateway at IP address
127.0.0.1 on port 1480
MY-DEVICE-10:1480 Connects to Runtime with name MY-DEVICE-10 via gateway
at IP address 127.0.0.1 on port 1480.
192.168.1.10:0A56:1480 Connects to Runtime 0A56 via gateway at IP address
192.168.1.10 on port 1480

Connecting to CodeSys 2.x Runtime using TCP/IP Connection:

[optGatewayIPAddress: ] TCP,<RuntimeIPAddress>[:optTCPPort] [, optProtocol]

[J [optGatewayIPAddress:] If you are going to connect with the runtime through a CodeSys
Gateway, type here its IP Address. This parameter is optional and if omitted, the driver will connect
directly to the CodeSys Runtime using ARTI over TCP/IP.

[l <RuntimeIPAddress> |IP Address where the CodeSys Runtime is running. If this parameter is
omitted, the driver will assume the localhost IP address: 127.0.0.1

[l [:optTCPPort] TCP/IP Port number. This is an optional parameter and, if omitted, the driver will
use the port number 1200

U [,optProtocol] Communication protocol to be used for connection with the Runtime. The valid
options are L4 (for Level 4) or L2 (for Level 2). This is an optional parameter and, if omitted, the
driver will use L4.

= Note:
Please notice some of the parameters are separated by commas and others by colon.

Examples:
Station Description

192.168.1.10:TCP,192.168.1.50 |Connects to the Runtime in the IP address 198.168.1.50 on
port 1200 via gateway with IP address 192.168.1.10 and using
protocol L4

192.168.1.10:TCP,192.168.1.50:1 | Connects to Runtime in the IP address 198.168.1.50 on port

201,L2 1201 via gateway with IP address 192.168.1.10 and using
protocol L2

TCP, ,L2 Connects to Runtime using ARTI on the localhost (IP
127.0.0.1) on port 1200 and using protocol L2

TCP,192.168.0.50 Connects to Runtime using ARTI with IP address 192.168.0.50
on port 1200 and using protocol L4
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2 Attention:

The next connection types were implemented but not fully tested. Before deploying applications using
these connection types it is strongly recommended that you contact your technical support.

Connecting to CodeSys 2.x Runtime using Serial Connection:

[optGatewayIPAddress: ] SERIAL[,optCOMPort] [ ,<optBaudRate]

[l [optGatewayIPAddress:] Configure here the IP Address of the gateway if you are using a
gateway to connect to the Runtime. If this parameter is not specified the driver will connect directly to
the Runtime using ARTI over serial.

[0 [,optcoMPort] Serial Port Number. If this parameter is not specified, the driver will use the serial
port number specified in the driver settings.

J [,<optBaudRate] Communication Baud Rate. If this parameter is not specified, the driver will use
the value specified in the driver settings.

Examples:
Station ‘ Description
192.168.1.10:SERIAL,1 Connects to Runtime using COM1 via gateway with IP address
192.168.1.10 and the Baud Rate specified in the driver settings
SERIAL Connects to Runtime using ARTI with COM Port and Baud
Rate specified in the driver settings

Connecting to CodeSys 2.x or 3.x Runtime using settings from a PLCHandler.ini file (see PLC Handler
documentation for details):

CFILE,<Configuration File>,<Configuration ID>
[l <Configuration File>,<: You can specify a path relative to the application path.
[1 <Configuration ID>: The configuration ID within the configuration file.
Examples:

Station ‘ Description

CFILE, \A\File.ini,PLC:PLCWInNT |Connects to the Runtime using the configuration in the file
located in a sub-directory A which is inside the application
folder. The connection is established using the configuration in
section [PLC:PLCWInNT] inside the file.

CFILE,C:\Config\OPCServer.ini,0 |See below for explanation

To find the Configuration file, find the OPCConfigurator for the device that comes with the device software.
For example:
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& OPCConfig - CA\ProgramData\CODESYSOPCVWOPCServer.ini
File Edit 7

|
El.g m Settings for OPC Server

=1-[{8 LMCPacDrive
b, Connection

Update Rate [ms]: 200

Svnc Init: [w
Wirtes produce data change call: [
|lze Calan az PLC-name zeparator [

Suppreszs callbacks on add/remove [

Logaging
v Enable lngaing [Defaultevents]

[~ Log Additional Events
[ Add Debug Events [slowl]

= From the file menu click Save As and choose a location to save the file in. This is the first parameter in the
example of station CFILE,C:\Config\OPCServer.ini,0

The file looks like this on opening in notepad:
M_WI OPCServer.ini - Motepad
File Edit Format View Help

“SEPUEP]
logevents=1
PLCs=1
PLCB=PLC_Id23

[PLC:PLC_Id23]
interfacetype=GATEWNAY3
active=1

logevents=1
;logfilter=16#FFFFFFFF
motorola=8
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= Note the Parameter under [Server] for the PLC# which pertains to the controller you want to communicate
with. This corresponds to 0 in the example station : CFILE,C:\Config\OPCServer.ini,0

Connecting to CodeSys 2.x or 3.Xx Runtime using simulation mode:

SIM, <SymbolFile>:

= <SymbolFile>: CodeSys symbol file exported using the steps on section “Configuring CodeSys projects to
communicate with External Applications"

= /O Address: This field is configured with name of the variable used into CodeSys Runtime

Page 21/32



COSYS - Driver Version 3.3
Doc. Revision R — Dec 06, 2018

- For version 2.x:

o For Global Variables, the syntax is .<Variable Name> (Please notice the dot before the
variable name)

.intPosition
.bHMIStart
.Timerl.StartTime
o For Local Variables, the syntax is <POU Name>.<Variable Name>. For example:
PLC_PRG.intPositionl

PLC_PRG.Timer2[1,3,0].StartTime

For version 3.x, the syntax is <Application Name>.<Object Name>.<Variable Name>

For example:
Application.GVL.bHMIStart
Application.PLC_PRG.bCycleCompleted
Application.PLC_PRG.Nested4.struct2.struct2.struct2.structl.wWord
Application.GVL.DINT_Array_3Dim_2[1,-5,0]
Application.GVL.struct[9][5].Bool

Application.GVL.Dint_Array_negative_index[-5]
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Configuring the STANDARD DRIVER SHEET

To insert a new Standard Driver Worksheet:
1. Inthe Comm tab, open the Drivers folder and locate the COSYS subfolder.
2. Right-click on the CoSys subfolder, and then select Insert from the pop-up menu:

= Project
EI

Settings

Help

Inserting a New Worksheet

A new COSYS driver worksheet is inserted into the COSYS subfolder, and the worksheet is open for
configuration:

Drescription:

| Gatewray 3 | [ Increase priority
Fead Trigger: Enable Read when |die: Fead Completed: Fead Status:
| trriger | | | | | | |
“wiite Trigger: Enable “rite on Tag Change:  wiite Completed: wirite Status:
Station: Header:
[o1ac [l | O
Tag Mame Address Criw Add
1 | Gateway3Data Application.PLC_PRG. ivar

2 | Gateway3Datal Application. PLC_PRG Mumber

Standard Driver Sheet

In general, all parameters on the Driver worksheet (except the Station, Header and Address fields) are standard
for all communication drivers, but they will not be discussed in this document. For detailed information about
configuring the standard parameters, consult the Studio Technical Reference Manual.
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3. Configure the Station and Header fields as follows:...

Station: Type a set of parameters that is used to connect with CodeSys Runtime, see the format below:

= Note:

In the next listed settings, [Parameter] (between brackets) means that the parameter is optional and
<Parameter> indicates that the parameter is mandatory.

Connecting to CodeSys 3.x Runtime:

[optGatewayIPAddress: ]<Runtime Address/Device Name>

[l [optGatewayIPAddress:] Type here the IP Address of the gateway which will give you access to
the Runtime. This parameter is option and if omitted, the driver will connect using the IP address

127.0.0.1.
[l <Runtime Address/Device Name>: Runtime Device Hexadecimal Address or device name is
specified..
Examples:
Station ‘ Description
192.168.1.10:0A56 Connects to Runtime 0A56 via gateway at IP address
192.168.1.10
127.0.0.1:0A56 Connects to Runtime 0A56 via gateway at IP address
127.0.0.1
127.0.0.1:MY-DEVICE-10 Connects to Runtime with name MY-DEVICE-10 via gateway
at IP address 127.0.0.1

Connecting to CodeSys 2.x Runtime using TCP/IP Connection:

[optGatewayIPAddress: ] TCP,<RuntimeIPAddress>[:optTCPPort] [,optProtocol]

[l [optGatewayIPAddress:] If you are going to connect with the runtime through a CodeSys
Gateway, type here its IP Address. This parameter is optional and if omitted, the driver will connect

directly to the CodeSys Runtime using ARTI over TCP/IP.

[l <RuntimeIPAddress> |IP Address where the CodeSys Runtime is running. If this parameter is

omitted, the driver will assume the localhost IP address: 127.0.0.1

[l [:optTCPPort] TCP/IP Port number. This is an optional parameter and, if omitted, the driver will

use the port number 1200

[l [,optProtocol] Communication protocol to be used for connection with the Runtime. The valid
options are L4 (for Level 4) or L2 (for Level 2). This is an optional parameter and, if omitted, the

driver will use L4.

= Note:
Please notice some of the parameters are separated by commas and others by colon.
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Examples:
Station Description

192.168.1.10:TCP,192.168.1.50 |Connects to the Runtime in the IP address 198.168.1.50 on
port 1200 via gateway with IP address 192.168.1.10 and using
protocol L4

192.168.1.10:TCP,192.168.1.50:1 | Connects to Runtime in the IP address 198.168.1.50 on port

201,L2 1201 via gateway with IP address 192.168.1.10 and using
protocol L2

TCP, ,L2 Connects to Runtime using ARTI on the localhost (IP
127.0.0.1) on port 1200 and using protocol L2

TCP,192.168.0.50 Connects to Runtime using ARTI with IP address 192.168.0.50
on port 1200 and using protocol L4

2 Attention:

The next connection types were implemented but not fully tested. Before deploying applications using
these connection types it is strongly recommended that you contact your technical support.

Connecting to CodeSys 2.x Runtime using Serial Connection:

[optGatewayIPAddress: ] SERIAL[,optCOMPort] [ ,<optBaudRate]

[l [optGatewayIPAddress:] Configure here the IP Address of the gateway if you are using a
gateway to connect to the Runtime. If this parameter is not specified the driver will connect directly to
the Runtime using ARTI over serial.

[0 [,optcoMPort] Serial Port Number. If this parameter is not specified, the driver will use the serial
port number specified in the driver settings.

[l [,<optBaudRate] Communication Baud Rate. If this parameter is not specified, the driver will use
the value specified in the driver settings.

Examples:
Station Description
192.168.1.10:SERIAL,1 Connects to Runtime using COM1 via gateway with IP address
192.168.1.10 and the Baud Rate specified in the driver settings
SERIAL Connects to Runtime using ARTI with COM Port and Baud
Rate specified in the driver settings
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Connecting to CodeSys 2.x or 3.x Runtime using settings from a PLCHandler.ini file (see PLC Handler
documentation for details):

CFILE,<Configuration File>,<Configuration ID>
[l <Configuration File>,<: You can specify a path relative to the application path.
[l <Configuration ID>: The configuration ID within the configuration file.
Examples:

Station Description

CFILE, \A\File.ini,PLC:PLCWInNT |Connects to the Runtime using the configuration in the file
located in a sub-directory A which is inside the application
folder. The connection is established using the configuration in
section [PLC:PLCWInNT] inside the file.

Connecting to CodeSys 2.x or 3.Xx Runtime using simulation mode:

SIM, <SymbolFile>:

<SymbolFile>: CodeSys symbol file exported using the steps on section “Configuring CodeSys projects to
communicate with External Applications™"

= Header: This field is not used in this particular driver
= Address: This field is configured with name of the variable used into CodeSys Runtime

- For version 2.x:

o For Global Variables, the syntax is .<vVariable Name> (Please notice the dot before the
variable name)

.intPosition
.bHMIStart
.Timerl.StartTime
o For Local Variables, the syntax is <POU Name>.<Variable Name>. Forexample:
PLC_PRG.intPositionl
PLC _PRG.Timer2[1,3,0].StartTime

- For version 3.x, the syntax is <Application Name>.<Object Name>.<Variable Name>
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For example:
Application.GVL.bHMIStart
Application.PLC_PRG.bCycleCompleted
Application.PLC_PRG.Nested4.struct2.struct2.struct2.structl.wWord
Application.GVL.DINT_Array_3Dim_2[1,-5,0]
Application.GVL.struct[9][5].Bool

Application.GVL.Dint_Array_negative_index[-5]
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Executing the Driver

After adding the COSYS driver to a project, Studio sets the project to execute the driver automatically when you
start the Runtime environment.

To verify that the Driver Runtime task is enabled and will start correctly, perform the following steps:
1. Select Project — Status from the main menu bar.
The Project Status dialog displays:

- &

Project Status E|
Execution Tazks | |nfarmation

Tazk Statuz Startup
a Background T ask Automatic
a [atabase Spy kanual
j<d DDE Cliert Rurtime b arial
‘?' DDE Server b arial
ﬁ Driver Runtime Automatic
Loghin b arwial
ﬁ’ ODBC Rurtirne M aral
OFC OPC Client Runtime Autormatic
@ Studio Scada OPC Server Automatic
@ TCPAP Client Runtime Automatic
@ TCPAP Server Automatic
_EJ\;"iewer Automatic

Project Status Dialog

2. Verify that the Driver Runtime task is set to Automatic.
— If the setting is correct, click OK to close the dialog.

— If the Driver Runtime task is set to Manual, select the Driver Runtime line. When the Startup button becomes
active, click the button to toggle the Startup mode to Automatic.

Click OK to close the Project Status dialog.
Start the application to run the driver

row
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Troubleshooting

If the COSYS driver fails to communicate with the device, the tag you configured for the Read Status or Write Status
fields will receive an error code. Use this error code and the following table to identify what kind of failure
occurred.

Error Code Description Possible Causes Procedure to Solve
0 Ok = No errors .
1 PLC not connected = Lost connection to the PLC due to a = Check the Station field configuration, confirming
hardware failure, such as PLC in error node, that the IP Addresses for the Gateway (if it is
or cables issues used) and the PLC are correct, as well as the
= Wrong Station field configuration PLC ID number in HEX format for CodeSys 3.x

= Check if the PLC is running and if you can ping
it

2 Login to PLC has failed = Some runtime systems only allow a log-in of | = If there is another program connected to the
one application. PLC, such as CodeSys programming software,
you would need to disconnect it (Log off) and
then you should be able to start communicating
using the Driver

3 No cyclic list has been found = invalid list or no list variables to read = Internal Driver Error related to the
::CycDefineVarList and ::CycEnterVarAccess
functions

4 PLCHandler is inactive = PLCHandler instance isn't set active. This | = Properly configure the INI file and the Station

error happens when you use the INI file field
option and it is misconfigured
5 Loading of the symbols has failed |« There is no symbol configuration in the = Create the Symbol Configuration accordingly
Runtime system
6 The defined communication = The interface isn’t supported (ARTI, = Check if your CodeSys configuration supports
|nterfar(5[e(|js not valid or not Gateway). This error happens when tryingto | the desired interface (GATEWAY, ARTI, INI
Supporte establish a connection with the PLC File)

7 Communication error ocurred = Error while trying to start the communication | = Check if your PLC is properly configured and

during action with the PLC. reachable.

= Exceeded number of retries to receive a
response from the PLC before throwing a
COMM_FATAL. Related to the PLCHanlder

PlcConfig Struct
8 Wrong or erroneous configuration |= No configuration for this PLCHandler = Properly configure the INI file
of the PLCHandler instance (Id unknown). This error happens
when trying to establish a connection with
the PLC and you are using a INI file that is
not properly configured for that PLC instance
9 Invalid Parameter = Invalid function parameters (for e.g. NULL). | = linternal Driver error related to ::GetAllltems,
Usually happens when trying to retrieve the ::Getltem and ::CycEnterVarAccess functions
Variable Names from the PLC
10 Communication interface not resp. | = The interface can't start successfully = |fyou are using the Gateway, check to see if it
Incorrectly installed (e.g. Gateway | (missing interface dependent DIr's). This properly installed and running

Dils not available) error happens when trying to establish a

connection with the PLC
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Possible Causes

Procedure to Solve

Error Code Description

further ::Connect() call)

already connected

" Method not yet supported resp. = Spare error = Not applicable
implemented

12 Exception occurred during action | = An exception occurred in the underlying = Internal driver error related to the PLCHandler
interface. This error happens when function ::SyncSendService
transfering any runtime system service to the
PLC

13 Timeout time exceeded = Time for the answer on a data package from | = Check the Station field
the PLC exceeded. This could be caused by | = Check if you can have access to the PLC using
a wrong Station field configuration or the pinging and testing the TCP/IP ports
PLC is unreachable

14 PLC already connected (at a = The driver tried to reconnect to a PLC thatis | = Internal driver error related to the function

::Connect

15 Reconnect Thread already active

= Reconnect thread is still active. This error
happens when trying to establish a
connection with the PLC

= |nternal driver error related to the function
::Connect

variables) has not yet finished

16 Symbols available offline = Cannot open connection to the PLC but = Internal driver error related to the function
could load the symbol file offline. This error ::Connect
happens when trying to establish a
connection with the PLC

17 Asynchronous operation = Asynchronous operation (e. g. cyclic read of | = Internal PLCHandler error, should never

happen on this driver. Contact technical support
if this error happens.

18 ActiveX Error

= Internal error, contact technical support

= The communication driver does not use this
capability of PLCHandler, if you see this error it
is probably a problem with the PLCHandler.
Please contact technical support

19 Target Id Mismatch

= PLC does not match to the passed target id
specified

= Use the programming software to scan the
network and find the correct PLC id.

20 Object not found

= No object found for the required action (e. g.
tried to get an element beyond the end of the
list)

= Contact technical support

= Driver tried to use the log feature but logging
is disabled

21 Components not loaded = No object found for the required action (e. g. | = Components required to establish
tried to get an element beyond the end of the | communication are missing. Please contact
list) your supplier to receive the additional files.
22 Busy = Last action still in progress, can not start the | = The driver tried to start a communication task
required one before the previous one was completed.
Contact the technical support.
= If you are seeing intermittent communication
problems because of this issue, please try
increasing the number of retries.
23 Disabled

= Contact technical support

24 PLC failure

= Communication to the PLC was successful,
but the PLC has returned a bad result

= Troubleshoot driver settings. Restart driver
communication. Contact technical support if
required.

50 Invalid Type

= Results returned by the PLCHandler or

= Contact technical support
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Error Code Description Possible Causes Procedure to Solve

specified by the driver are invalid

51 Symbols not found = None of the variables specified matchthe | = Make sure that your symbols are properly

symbols currently present in the PLC added to the controller

= Verify if the name specified in the driver
worksheet matches the variable name in the
PLC

52 Initialization error = The operating system does not have enough | = Enable the protocol analyzer and run the driver
resources for the driver initialization again to retrieve further details.
53 Memory Allocation Error = The driver could not allocate memory = Verify the memory available on your device
= Internal programming error in the driver = |f enough memory is available contact technical
support
54 Driver is closing = Driver could not be initialized because itis in | = Wait for until the driver close and then retry.

shutdown process

55 PLCHandler returned invalid code

PLCHandler GetLastError call returned zero | = Contact technical support
after a read or write failure

= Tip:
You can verify communication status using the Studio development environment Output window (LogWin
module). To establish an event log for Field Read Commands and Field Write Commands, right-click in the Output
window. When the pop-up menu displays, select the option to set the log events. If you are testing a
Windows CE target, you can use the Remote LogWin of Studio (Tools — Remote LogWin) to get the log events
from the target unit remotely.

To test communication with Studio, we recommend using the sample application provided rather than your new

application.

If you must contact us for technical support, please have the following information available:

= Operating System (type and version): To find this information, select Tools — System Information.

= Studio Version: To find this information, select Help — About.

= Driver Version: To find this information, read the full description of the driver on the Communication Drivers
dialog.

= Communication Log: Displays in the Studio Output window (or LogWin window) when the driver is running. Be
sure to enable the Field Read Commands and Field Write Commands for the LogWin window.

= Device Model and Boards: Consult the hardware manufacturer’'s documentation for this information.
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Revision History

Doc. Driver

Revision  Version Date Description of changes
A 1.1 June/01/2009 | First driver version
B 1.2 Aug/2009 Modified the PLCHandler version used in the driver
- Modified the PLCHandler version used in the driver
- Created option to specify the port number
¢ 20 Feb/2011 - Updated the driver to improve performance.
- Added support for simultaneous connections
21 Aug/2011 Fixed a memory leak in the CE version
21 Sep/2011 Updated Conformance Testing.
- Improved driver performance
F 2.2 Feb/2012 - Updated PLC Handler version
- Improved error reporting
2.2 May/2012 - Added DLL requirement on documentation
H 2.3 Aug/2013 - Fixed memory leak
I 24 Feb/2014 - Modified the driver to use a static link with the PLCHandler
- Fixed timestamp issues
J 25 Sep/2014 - Modified the driver so that connection can be established using the device name.
- Modified to support ARTI3 for communication
K 26 Oct/2014 - Upgraded to PLCHandler 3.5.5 to fix issue with reconnection and to properly run on WinCE5 ARM
processors
L 2.7 Nov/2015 - Changed station field to accept device names containing spaces
- Upgraded to PLC Handler 3.5.8
M 2.8 Sep/15/2016 | - Improved support for 64 bit integers.
- Added support for Array or Arrays
N 29 Oct/28/2016 - Changed Boolean variables to accept any non-zero value as TRUE.
0] 3.0 Apr/14/2017 | -Fixed issue of Boolean variables not reading values correctly.
P 341 July/24/2017 | -Improved symbol loading frequency.
Q 3.2 Mar/16/2018 |- Fixed issue when using write trigger on SDS
- Fixed potential buffer overruns in the driver.
- Fixed memory leaks in the driver
R 33 Dec/62018 |- Clhanged the max block size of thg driver o .
- Fixed error message text in the driver when it fails to communicate.
- Fixed the logging of invalid symbols in the communication messages
- Fixed issues when the driver is not able to reconnect with the PLC upon disconnection.
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