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Internal PLC (CODESYS V3)

Internal PLC (CODESYS V3)

This manual describes:

« How to program interal CODESYS V3 PLC available in Exor HMIs
« How to configure a CODESY'S V3 project to get communication with Local/Remote /O and fieldbusses

Note: For detailed information regarding the use of CODESY'S V3 communication protocol in JMobile Studio
0 related to the communication with CODESYS V3 PLC Runtime please refer to the specific CODESYS V3
communication protocol chapter of JMobile Studio help.

Note: This manual is not intended as CODESY'S V3 programming manual, for detailed documentation regarding
0 CODESYS V3 Development System please refer to the CODESY S web site www.codesys.com and to and to
its on-line help.

Control Solutions with HMI and CODESYS V3

Exor products can deliver effective HMI and control solutions based on JMobile Suite and CODESYS V3.

HMI products shown in table below have been designed to include the CODESYS V3 PLC Runtime.

Communication Stacks
HMI series oS Device | Option CANope 22 LT EtherNet/l | Profine
Name al n TCP/RTU p t EtherCA | PowerLin
Plugins | master Masteer/SIav Scanner /0 U E
eTOP500, WC | 500/600 Y y 1 Y Y Y N/A Y
eTOP500G, E (WCE)
eTOP600
eTOP600L Linu | 600L/70 Y Y *2 Y Y Y Y Y
X 0 (Linux)
eX700/ eXwar | Linu | 600L/70 Y Y *3 Y Y Y Y Y
e X 0 (Linux)
eSMART107 | Linu | 600L/70 N/A Y *4 Y Y Y Y Y
X 0 (Linux)
eSMART Linu | eSMAR N/A N/A Y Y Y N/A Y
X T (Linux)

*1=600 MHz CPU HMIs (UN31) support only 1 CAN interface. 1 GHz CPU HMIs (UN30) support up to 2 CAN interfaces.
*2 = Support up to 2 CAN interfaces.
*3 = X705 and eXware support only 1 CAN interface. All other HMIs support up to 2 CAN interfaces.

*4 = Available thought onBoard CAN ports.
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CODESYS V3 Runtime is automatically transferred to the HMI by JMobile Studio as part of HMI Runtime and it is running
with the support of the HMI operating system.

CODESYS V3 Development System is required to develop and debug PLC applications and transfer them to Exor HMI.

CODESYS V3 Runtime requires a license activation to be used. CODESYS V3 license is activated by JMobile Studio, the
license code is uniquely matched with the HMI MAC-ID.

Note: License activation is required for the operation of CODESYS V3 Runtime.
0 CODESYS V3 Runtime will communicate with CODESYS V3 Development System only after license

activation.

System Configuration
HMI and PLC based on JMobile Suite and CODESYS V3 can be applied in different configurations.

The picture below shows how HMI and PLC can be configured.

HMI Runtime
2
E CODESYS V3
= PLC Runtime
w
H H
¥ v
@ Onboard Optional
g Interfaces FPlugins
= ™ " 17 communication |
= 1 Communication
:fEU ETH || SER :- 1/O J|I Module :

!

Local/Remote |/O and Fieldbus

Note: Refer to table above to know which optional plugins and fieldbusses are available for your hardware
0 configuration

Connectivity in HMI and Control Systems
Even when adding the control option with the CODESY'S V3 PLC, the HMI still retain its full communication capabilities
based on communication drivers configurable from JMobile Studio.

Note: Communication capabilities over Serial network are limited by the amount of serial interfaces available,
0 each serial interface supports a single communication protocol. Specific optional add-on serial interface modules

are available to increment the amount of serial interfaces at disposal.
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Internal PLC (CODESYS V3)

Requirements and Limitations

The following firmware and software versions are required to work with the CODESYS V3 PLC Runtime:

Element WCE Linux

JMobile Suite 1.91 SP1 or higher 2.6 or higher

CODESYS V3 Development System Available to download at:
https://www.exorint.com/software/jmobile#downloads

«
v

Note: The HMI internal PLC is compatible with CODESYS V3.5 Development System only.
CODESYS V2.3 Development System is NOT compatible with CODESYS V3 Runtime.

Note: It is strongly recommended to install CODESYS V3 Development System provided from the above

website for programming Exor HMIs.

Timer resolution

The resolution of CODESYS V3 timers is 1 millisecond. When a timer value is defined it is internally translated to the
corresponding number of milliseconds.

The resolution of the internal Real Time Clock is 1 millisecond allowing the maximum resolution of timers. Note that the
execution time of the PLC program may apparently affect the resolution of timers.

Getting Started

This chapter provides the necessary information on how to set-up the HMI + CODESYS PLC system.

The required operations are listed below and explained in the forthcoming chapters.

©® N o gk~ w0 Ddh =

CODESYS V3 Development System installation

Exor CODESYS Package installation

HMI Runtime installation with JMobile Studio

Activation of the CODESYS V3 license on the HMI

Creation of a new PLC project

Download PLC application

Symbol File configuration with CODESY'S V3 Development System
Communication Setup in JMobile Studio

CODESYS V3 Development System installation

CODESYS V3 Development System is to be used to program Exor HMIs internal PLC.

The software can be downloaded from EXOR websites under Support -> JMobile -> Documents and Download section.
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Exor CODESYS Package installation

A dedicated CODESYS Package is required to allow the standard CODESY S V3 programming software to program Exor
HMIs internal PLC.

Exor CODESYS Package is included into JMobile Suite since version 1.91 SP1 under \CODESYS\V3\” folder.

The package can be also downloaded from EXOR websites under Support -> JMobile -> Documents and Download
section.

To install the package double click on .package file. The installation procedure will start automatically, the system asks if
to perform a Complete or Typical setup, any of these will install all the required files for a complete support of the
CODESYS V3 PLC Runtime features.

The Package Manager dialog is visible in the following figure, showing the installed Package.

{il Package Manager ﬁ

Currently installed packages:

Sort by: |Name VI [ Install... ]

Mame Version Installation date  Update info License info

,E 500/600/700/eSMART Package 3.5.7.20 05/01/2017 Ma license required

Updates

Search updates

CODESYS Store

CODESYS Store

[7] Display versions search updates in background

Note: CODESYS Development System includes a tool called “Package Manager” for the installation of the
6 CODESYS Package.
Package Manager tool can be launched from CODESY'S Tools menu, selecting the proper menu item. This tool
can be used both for checking the installed Packages and for installing new ones.
Toinstall the Exor CODESY'S Package launch Package Manager and click on “Install” button. Browse for the
file with .package extension, confirming with “Open”.
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Internal PLC (CODESYS V3)

Updating Old CODESYS Packages

When a new version of the CODESYS Package is available, it can be installed to update the Package information
accordingly to the latest CODESYS V3 PLC Runtime features.

When a new version of Package is released Exor always tries to guarantee the complete compatibility with the previous
versions.

If the new Package is not fully compatible with the previous version some changes to adapt the PLC application to the new
Package may be required.

The Package update procedure is identical to the first installation of the CODESYS Package, please refer to the proper
chapter for specific information.

Note: CODESYS V3 keeps the older Package versions instead of replacing them in order to have all the
0 installed Packages at disposal if required.

HMI Runtime installation with JMobile Studio

The HMI and control system is composed by two main subsystems, the HMI Runtime and the CODESYS V3 PLC
Runtime.

As the CODESYS PLC Runtime is part of the HMI Runtime it is necessary to install the HMI Runtime on the HMI to have
the PLC Runtime running.

For further information on installing the HMI Runtime, please refer to JMobile Studio User's Manual.

Activation of CODESYS V3 license on the HMI

Note: For testing purposes it is possible to use a temporary demo license that will activate the CODESYS V3
e PLC Runtime for 120 minutes. To activate the demo mode enter the license code CODESYS_DEMO.

CODESYS V3 PLC Runtime license is activated on the HMI through an Ethernet connection using JMobile Studio, each
license code can be used on a single HMI, once activated the license is uniquely matched with the Mac Address of the
HMI.

To activate the license follow the below steps:

« In JMobile Studio select Run > Manage Target

« Intothe License tab select, from the drop-down menu in the Panel Info section, the IP address of the HMI where the
license will be activated from the list of HMIs available into the network.

« Typeinthe Activation keys section the license code.

« Click on the Activate/Generate button.

« Once the system confirms the license to be successfully activated reboot the HMI to complete the activation
procedure.

e Note: The CODESY'S V3 license activation procedure requires an active interet connection on the PC.
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#" Manage Target @
| Runtime | License | Board

License folder  Ci\Users\Licensel, E]
Panel Info

@ Activate Panel

Select Panel  192.168.40.214 E] o

) Save License

Panel ID 003008030050

Activation Keys

Add Another key

Import Li::ense] [Acﬁvate,."Generate]

b

0 Note: CODESYS V3 licenses, once activated cannot be paired with a different device or de-activated.

In case it is necessary to make sure whether a license has been activated on an HMI it is possible to verify the system log
of the HMI.

From the context menu on the HMI select the option “Log at boot”, and then reboot the HMI. On restart the Log window will
be displayed on screen, if a valid CODESYS V3 license is found from the system the string “CODESYS Module:
CODESYS V3license found: CODESY'S V3 is running” will be present among the HMI boot logging information.

Creation of a new PLC project

To create anew CODESYS V3 project select File > New Project or click on the _-| icon from the upper tools bar.

Select the “Standard project” template, define then Project Name and Location, then confirm with OK.
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Internal PLC (CODESYS V3)

"@ MNew Project - - u
e - e

Categories: Templates:

{1 Libraries . ™ '
‘] Projects w =

Empty project el Standard
project projectw...

1| n 3

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

Mame: MyCodesysProject

Location:  C:VJsers\lser'\Desktop), - E]

ok J[ cancel |

In the next window select the Device and the programming language to use, as shown in picture below.

v =

You are about to create a new standard project. This wizard will create the following
objects within this project:

- 0ne programmable device as specified below
- A program PLC_PRG in the language specified below
- A gyclic task which calls PLC_PRG

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

Device: [EUU,IEUU (WCE) (Exor International 5.p.A.)

PLC_PRG in: |Structured Text (ST)
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Download PLC application

The selection of the PLC where to download the project must be done from Device communication settings tab before

proceeding with the download operation.

Double click on “Device (<device_name>)’ in the project tree to display the Device properties in the work area.

Insert the IP address of the PLC and press ENTER key.

B Device x
Communication Settings Scan network... | Gateway v | Device -
Applications
.
Files
® : ®
Gateway
PLC settings
Gateway-1 - 192,168,41.209 -
PLC shell IP-Address: Press ENTER to set active path...
localhost
Users and Groups
Port:
1217

Access Rights

A green dot over the device graphical representation informs that the device is correctly recognized and available into the

network.
B Device x -
Communication Settings Scan network... | Gateway v | Device = J
Applications
Files
® iy
Gateway
PLC settings
ateway-1| - [0000. 2908] (active) -
PLC shell IP-Address: Device Name:
localhost 500/600
Users and Groups
i Port: DeviceAddress:
1217 0000.29D8

Access Rights

Target ID:

1038 0002
Interface Parameters

Target Type:
Task deployment 4096

TargetVendor:

Status

Infarmation

o

EXOR International S.p.A.

TargetVersion:
3.5.7.20

Note: Communication with the available devices is established through a Gateway, a default Gateway is
available, and it is generally not needed to change the standard Gateway settings. For more information about

the Gateway set-up please refer to CODESYS V3 documentation.

If PLC IP Address is unknown, select the “Communication Settings” tab then click on the “Scan Network...” button.
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Internal PLC (CODESYS V3)

The Select Device dialog will be displayed. This dialog lists all the compatible devices available in the network. Select from
the list the HMI to be programmed then press on “OK”.

In case more HMIs using CODESYS V3 PLC Runtime are present into the network each HMI is recognized by a different
string between square brackets reported after Device name.

In the next figure the string is “0000.29D8”, the last part of the string “29D8” corresponds to the last 2 bytes of the HMI IP
Address in Hex format so, in this case, the corresponding HMI is the one with IP address xxx.xxx.41.216 as 29Hex
corresponds to 41Dec and D8 Hex corresponds to 216 Dec.

K -
Select Device @

Select the network path to the controller:

=y g Gateway-1 Device Name: Scan network
| 500,500

1
Device Address:

0000.2908

Target Version:
3.5.7.20

Target Vendor:
EXCR. International
5. A,

Target ID:
1043 0002

Target Name:
EXOR./ARMMGNCE TV

Target Type:
4096

Upload PLC Application

The upload of the PLC project is possible only if the project Source has been previously downloaded into the PLC. To
download the project source, while Online, select the Online > Source download to connected device command.

To upload a PLC project from the HMI, select the Source upload command from the File menu, as shown in the following
figure, then select the HMI from Select Device window.
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'@ Untitled3.project* - CODES

Mew Project...

ﬂ‘-. i

Close Project

Save Project
Save Project As...
Project Archive

Ctrl+Hd

Open Project...  Ctrl+0

Ctrl+5

| Source upload...

er

Source download. ..

&b Print...

Print Preview...

Page Setup...

Recent Projects

Exit Alt+F4

G)

ation

PRG

Symbol File configuration with CODESYS V3 Development System

File | Edit Wiew Project Build Online Debug

| ¢

When creating the project using CODESYS V3, properly configure the symbol file to contain the required variables.
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Internal PLC (CODESYS V3)

1.

Devices ~ 1 X
= 5] Untitled? (=]
= ‘. Device
=8 pLC Logic

=1L} Application
ﬁ] Library Manager
PLC_PRG (PRG)

5 :|51f|'|1|]0| Configuration
= @ Task Configuration
= @ MainTask

& PLC_PRG

To add the Symbol configuration in CODESY'S V3 project, right click on the Application item from the project tree,
then into the context menu select Add Object > Symbol configuration. The symbol configuration item will be added
to the project tree.

2. Double click on Symbol configuration item, then click on "Build" button.

B2 Symbol Configuration x

=
1 Execute "Build" command to be able to select variables (you need an error-free build).

Changed symbol configuration will be transferred with the next download or online change

Symbols  Access Rights Maximal  Attribute

Members Comment

Type

3. Symbol configuration item contains a list of all the variables available into the CODESYS V3 project, single

B2 Symbol Configuration X

variables or groups of variables can be selected by checking the corresponding item in the list.

Changed symbol configuration will be transferred with the next download or online change

Symbaols Access Rights  Maximal — Attribute

= |:| Constants
[7] # CompilerVersion
[T] # RuntimeVersion
= GVL
# MyVARGIlobal1
# MyVARGlobal2
= |:| IoConfig_Globals
[7] # nloConfigTaskMapCount
[T # ploConfigTaskMap
= PLC_PRG
# myVAR1
[C] # myvaRr2
# myVAR3
+-[] {} BPLog
+-[7] {} IecvarfccessLibrary

k]

FF
s

FFLE & &

Members  Comment

Type

VERSION
VERSION

Does the target support an FPU
Does the target support an FPU

INT
INT

DINT
POINTER TO IoConfigTaskMap

INT
BOOL
REAL

4. After the symbols have been configured, download the project or use the Generate code function (Build > Generate

12

code) to create an .xml file containing all the variables read to be imported in the Tag Editor.
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ﬂ Note: GVL global variables are listed in Symbols Configuration only if they are used in PLC program.

To always list global variables right click on GVL and select "Properties”. From "Build" tab check "Link Always"

option.
F N
Properties - GVL [Device: PLC Logic: Application) ﬁ

| Common I Link To File I Access control | Metwork properties | Build

[7] Exclude from build

[| Bxternal implementatian
{Late link in the runtime system)

[] Enable system call

Link Always

Compiler defines:

Communication Setup in JMobile Studio

HMI Runtime communicates with the internal CODESYS V3 Runtime using the CODESYS V3 ETH protocol. Localhost

127.0.0.1 should be entered in IP Address parameter, this identifies the PLC as internal CODESY'S V3 Runtime.
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Internal PLC (CODESYS V3)

i N
CODESYS V3 ETH [ |
[]PLC Metwork

- |

P address |12?. oo.o0 .

IH
-

Timeout (ms} | 1000 -

[] Ful node address

‘Variable list count | 25g FS

PLC Models

CODESYS 3

Additional information regarding CODESYS V3 ETH driver are available in JMobile Studio Help > Communication Drivers
section.

Import Symbol Files in JMobile Studio
JMobile Studio Tag Editor requires direct import of CODESYS V3 symbol file for the definition of the Tags.

Select the driver in Tag Editor and click on the Import Tags button to start the importer.

7 s x|
|+- TR IR

I Data Tag URI
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The following dialog shows which importer type can be selected.

F h
[&] HMIStudio .

—

@ Multiple tag importers are available for this protocol. Please select the importer type and continue,
o -

Version Type

CODESYS3 xml v1.0 Linear

CODESYS3 xml v1.0 Hierarchical

Tag Editor exported xml General

[ oK ] [ Cancel

b

Note: Additional information regarding CODESYS V3 ETH Tag import are available indJMobile Studio Help >
Communication Drivers section.

CODESYS V3 Development System generates a new version of the “.xml” file each time the PLC project is built.

CODESYS V3 ETH communication driver supports automatic symbol file (SDB) upload from the PLC; the HMI can upload
the symbol table from the PLC using the communication protocol.

Any change in the tag offset information due to a new compilation of the PLC program does not require importing again the
symbol file.

Symbol file must be imported again when:

« Tags have been renamed
« Tags have changed data format
« New tags have been added

Memory Layout

The table below shows detailed information about maximum allowed size of CODESY'S V3 project.

Memory Type Maximum Size
Data, Input, Output, Memory and Code 20 MB
Retain 16 KB
Persistent 16 KB
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Internal PLC (CODESYS V3)

Maximum number of connections

CODESYS V3 internal PLC supports up to 4 concurrent connections to other devices.

Communication Diagnostic

HMI Runtime reports communication diagnostic information also for the communication with the internal PLC Runtime. To
display communication diagnostic information use the proper System Variables or the System Logger. For further
information please refer to JMobile Studio Help.

System variables (MiscCommands)

Loading the MiscCommands library is possible to get access so some device information as, for example:

« Manufacturer Code”
« MainOS Version’
« SystemUp Time"
« Backlight Time"
« Runtime Version
« Available Memory”
it is also possible get info regarding:

« Brightness
« Flash Drive Status”

« SD Card Status”
« USB Drive Status”
or give commands to control:

« Brightness
o Buzzer
o LED

Refer to the documentation embedded inside MiscCommands library for additional details.
() CODESYS v3.5.12 or greater required
Installing Optional Modules

Optional modules (Communication Modules and 1/O Modules) can be mounted on the back of HMIs.
Note: Refer to table in "Control Solution with HMI and CODESY'S V3" chapter, under "Optional Plugins" column
0 to know if your HMI support optional modules.

The steps to follow for the installation of the optional module are shown in the next figure and are the following:
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If present, remove the sticker covering the plug-in slot
Insert the guides of the module into the holes in the enclosure
Press the module down into the connector

> Db~

Lock the module using the screw

0 Note: Do not plug or remove optional modules when the HMI device is powered.

The following figure shows HMIs with optional module mounted.

Slot Numbers

The following picture shows numbering of Slots in HMIs.
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Internal PLC (CODESYS V3)

Slot#1 Slot#3

Slot #1

Slot #2

o Note: Slot #4 is located on the top of the option module plugged into Slot #3.

Recognizing optional modules installed on HMI
If correctly installed on the operator panel and recognized by the system the optional modules are listed into the Plugin List.

The Plugin List is an item of System Settings menu.
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System settings

Plugin List

hrate Touch

System Settings System ADMIN G»

Language me
System
Status
Logs
Date & Time Timers
MNetwork 1
Plugins
Services
Slot #1
Management Slot #2
Display
Restart
Authentication
EXIT

Configuring Local I/0

Exor HMI allows creating control systems with integrated I/O. Integrated 1/0O systems based on optional modules can be
easily configured using CODESYS V3 PLC Configuration.

To add an I/O optional module, right click on Device (<device_name>) in Project tree and select “Add Device”.
I/0 optional modules are located under the Miscellaneous category.
Choose I/0 optional module and click on “Add Device” to add it to the current PLC configuration.
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Internal PLC (CODESYS V3)

i

==X

+ﬂj Fieldbusses

Name: PLIOO3
Action:
i@ Append device Insert device Plug device ) Update device
Device:
vendor: [::AJI wendors = hd
Marne Yendor Version i
—ﬂj Miscellaneous
. &y |PLIOD3 Bxor International 5.p.4.  3.5.7.0 3
> &y PLIOOS Exor International 5.p.A. 3.5.7.0
=5 PLIOOG Bxar International 5.p.A. 3.5.7.0

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

Information:

gy Mame: PLIO03
Vendor: Exor International 5.p. A.
Categories:
Version: 3.5.7.0
Order Number: 777777

Description: I0-device with 20 digital inputs(counter fencoder configurable),

digital outputs, 8 analog inputs, 4 analog outputs

Append selected device as last child of
Device

€  (You can select another target node inthe navigator while this window is open.)

[ Add Device

J |

Close

The parameters of all I/O optional modules are collected in single tab of the PLC Configuration tree.

Update I/O variables
To always update I/O variables:

1. Double click on Device (<device_name>)
2. Select PLC settings tab

3. Set"Enabled 1 (use bus cycle task if not used in any task)" in "Always update variables" option

20
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Devices ~ 0 %
=5 Untitied3 B3
= -‘ Device
=&l PLC Logic
=1L} Application
@ o

m Library Manager

PLC_PRG (PRG)

e Symbol Configuration
= @ Task Configuration

= @ MainTask

& PLC_PRG
B Device x =
Communication Settings Application for /0 handling: [Application ~
Applications PLC settings

[] Update 10 while in stop

Files Behaviour for outputs in Stop: [Set all outputs to default -
Log Always update variables: [Enabled 1 {use bus cyde task if not used in any task) - B

Edit Licenses...
PLC settings e

Bus cyde options
PLC shell Bus cycle task: <unspecified > V]

u dG
SIS LS Addtional settings

Access Rights Generate force variables for 10 mapping  [] Enable Diagnosis for devices
[] Show IfO warnings as errors

Interface Parameters

Task deployment

Available options are:

Option Description

Disabled I/O variables are updated only if used in a task

Enabled 1 I/0O variables are always updated by using bus cycle task if not used in any task
Enabled 2 I/0 variables are always updated by using bus cycle task

The above option will be inherited by a specific 1/0 item if "Always update variables" option is set as "Use parent device
setting”, from I/O Mapping tab.

I/0 Modules Diagnostic
I/0 module diagnostic can be check by using the function block GetDiag_io0x included into I/O module library, as shown in

picture below.
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Internal PLC (CODESYS V3)

m Library Manager X
%5 Add library 3 Delete library | =% Properties =) Details | 5] Placeholders mLibraryrepository

Mame MNamespace  Effective version
Standard = Standard, 3.5.7.0 (System) Standard

- +12 B it Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH

+ {12 d. 3

|E}(0r_PIi003, 3.5.7.20 (EXOR International 5.p.A)

=5 exor_plo03 B | inputs/outputs | Graphical | Documentation
+-) Datatypes
+-) Documentation FUNCTION_BLOCK GetDiag_io03

=-I2) Function_Blocks
GetDiag_io03 Function: GetDiagnosis info of I0-board

I0BrdCfg

+ ) Project Information MName  Type ?::rinmd Address Initial Comment
iState INT Slot number if diagnosis available, -2 = module not
found
diag tDiag diagnosis structure

I0BrdCfg Function Block

Integrated 1/0 boards can be configured at design-time from the 1/O specific configuration page.
The 1/0 board configuration can be modified also in runtime, to do this use the IOBrdCfg function block.

=5 <0 moduie name> E Documentation
+-|2) Datatypes
+-{2) Documentation FUNCTION I0BrdCfg
= |2 Function_Blocks
GetDiag_in03 Functipn: Rear_j,-’write configuration paramgter; of the IoBoard .
[oBrdcfa for write functions returns: 0 = all ok 1 = invalid argument for read functions returns the value of the

. parameter for invalid functions returns: -1
+-12) Project Information

Name Type Inherited Address Initial Comment
from

I0BrdCfg  DINT

diArg DINT Argumentvalue depends on the
functioncode(only valid on write
functioncodes)

diFctCode FunctionCodes function code see enumeration
Type FunctionCodes

This function block is included in /O module library and has the following input parameters:

Element Description

diFctCode | This parameteris passed to the I/O board; it significance changes from board to board.

diArg This parameter is passed to the I/O board; its significance varies from board to board.

The function has the following output parameters:

Element | Description

I0BrdCfg | This is the return value; its significance varies from board to board and from FunctionCode to
FunctionCode.
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0 Note: The available parameters are described in the specific I/O module chapter.

/0 Modules Points Address Mapping

CODESYS V3 allows three different Mapping modes:

« When no specific Mapping Variable is specified the system automatically assigns a physical address to each I/O

point.

« A new Variable can be created by double clicking on the « icon of the corresponding I/O point and writing the

Variable name in the editing box. Such mapped 1/O are marked with+ symbol.

« An existing variable created in the project can be assigned to the I/O point, by double clicking on the « icon of the

corresponding 1/0 point and selecting then the Variable from the list of available by clicking on the = button. Such
mapped I/O are marked with - symbol. Using this method the I/O point will not refer anymore to the Physical
address assigned by default from the system.

PLIO03

PLIOO03 is a multifunction I/O module.

Thanks to the high level of integration and configurability, PLIOO03 offers a “one-board solution” for most typical I/O
configurations in simple applications.

PLIOO03 specifications are the following:

20 optically isolated digital inputs; configurable as counter/encoder channels
2 optically isolated digital outputs

4 non-isolated 12 bit analog inputs configurable as 4 differential channels for voltage, current, resistance,
temperature (PT100 and thermocouple) measurement or configurable as 8 single ended channels for voltage
measurement

4 non-isolated 12 bit analog outputs configurable for voltage or current
1 dedicated PT100 input for cold junction compensation of thermocouples

The next figure shows a configuration for HMIs, using a communication module and PLIO03 module.

i

Note: The above pictures shows two types of HMI.
HMIs of the first type require the use of a Bus extender module for the installation of the PLIO03 I/O module.
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After including the PLIO03 module in the PLC configuration, as shown in the following figure, each 1/O type of the module
can be configured separately.

Devices >~ 0 X
= 5] Untitled? B3
=B Device (500/500 (WCE))
=8 PLC Logic

=1L} Application
ﬁ] Library Manager
PLC_PRG (PRG)
= @ Task Configuration
=% MainTask
] PLC_PRG
LIO03 (PLIOO3)
Digital inputs
Digital outputs
Counter jEncoder
Analog inputs

e

=

o o

Analog outputs

Update I/O variables
To always update I/O variables:

1. Double click on Device (<device_name>)
2. Select PLC settings tab
3. Set"Enabled 1 (use bus cycle task if not used in any task)" in "Always update variables" option

Devices > 0 X
=) Untitleds (=]
= ‘ Device
=-Ell PLC Logic
=1L} Application
@ o

ﬁ] Library Manager
PLC_PRG (PRG)
- Symbol Configuration
= @ Task Configuration
=& MainTask
& PLC_PRG
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B Device x -
Communication Settings Application for /O handling: [A;plicaﬁon v
Applications PLC settings
[[] Update 10 while in stop
Files Behaviour for outputs in Stop: [Set all outputs to default -
Log Always update variables: [Enabled 1 {uze bus cyde task if not used in any task) - 0

Edit Licenses...
PLC settings e

Bus cyce options
PLC shell Bus cycle task: <unspecified > v]

u dG
B TLTEl g8 Addtional settings

Access Rights Generate farce variables for 10 mapping  [] Enable Diagnosisfor devices

[ Show IfO warnings as errors
Interface Parameters

Task deployment

Available options are:

Option Description

Disabled I/0 variables are updated only if used in a task

Enabled 1 I/0 variables are always updated by using bus cycle task if not used in any task
Enabled 2 I/0O variables are always updated by using bus cycle task

The above option will be inherited by a specific I/O item if "Always update variables" option is set as "Use parent device
setting", from I/O Mapping tab.

Configuring Digital Inputs
PLIOO03 includes 20 programmable digital inputs.

The Mapping configuration of the PLIOO03 Digital Inputs is displayed in the Work area by selecting the Digital Inputs I/O
Mapping tab after a double click on PLIO03 > Digital Inputs in the project tree.

%4 Digital inputs X

Digital inputs Parameters Channels
Variable Mapping  Channel Address Type Default Value Unit Description
Digital inputs /0 Mapping =M Inputs %IE0 Digitalinputs of the device
= Bytel 21RO BYTE Input byte 0 (channels 1-8)
Status “p Application.PLC_PRG.DigInp1 " Bit0 o8-8 BOOL Channel 1
r— * Diginp2 @ Bit1 %I¥0.1 BOOL Channel 2
b Bit2 %Ix0.2  BOOL Channel 3
4 Bit3 %IX0.3 BOOL Channel 4
W Bit4 %10.4  BOOL Channel 5
b BitS %IX0.5  BOOL Channel 6
4 Bit6 %IX0.6  BOOL Channel 7
W Bit7 %IX0.7 BOOL Channel 8
. ] Bytel %181 BYTE Input byte 1 {channels 3-16)
- 4y Byte2 %LIB2 BYTE Input byte 2 (channels 17-...

Debounce time parameter of the PLIO03 Digital Inputs can be set from Digital Inputs Parameters tab.

Internal PLC (CODESYS) | User Manual | v400 (2020-02-04) | EN | © 2009-2020 Exor International S.p.A. 2 5



Internal PLC (CODESYS V3)

3 Digitalinputs X

Digital inputs Parameters

Digital inputs If0 Mapping

Status

Information

Parameter Type

Counter/Encoder Inputs

Value

# Debounce tme Enumeration of INT

0.1 0.1 ms

Default Value Unit

PLIOO03 includes 2 programmable Counter/Encoder channels.

Description

configurable debounce time of the digital inputs

Each Counter/Encoder channel is associated to a group of 4 digital inputs. When a channel is enabled, the associated
digital inputs cannot be used as normal inputs. In case all the 2 Counter/Encoder channels are enabled 12 digital inputs are
still available for normal operation. Please refer to PLIO03 hardware manual for detailed specifications and wiring diagrams.

Configuration of Counter/Encoder inputs can be done by selecting the Counter/Encoder I/O Mapping tab after a double
click on PLIO03 > Counter/Encoder in the project tree. The following figure shows the list of PLIO03 Counter/Encoder

parameters as it appears in the CODESYS software.

"2 Counter/Encoder X

Counter/Encoder IfO Mapping

Status

Information

Channels
Variable Mapping Channel Address Type Default Value Unit  Description
=+ Channel 1
=~ L Inputs
k] Value %ID1 DINT Counter/Frequency Value
k) OverFlow %al¥E.0 BIT over flow detection
k] UnderFlow BLINS. 1 BIT under flow detection
) ZeroDetect %eINg.2 BIT zero detection
= Quiputs
" CntTrgEnc... 2001 DINT 0 Counter target value / encoder load value
T Mode SRS Enumeration of INT deactivated Counter/Timer mode
@ ClockPresc... SeQW S INT 0 Clock prescalervalue
i@ InputPres... SRQWE INT 0 Input prescaler value
] ZeroSear... %RQX14.0 BIT FALSE enable search zero
" ClearCoun... %RQX14.1  BIT FALSE clear counter
] Counterst.. %eQX14.2 BIT FALSE counter style
] ClearFlags %0QX14.3 BIT FALSE clearflags
T MachineZ... QX144 BIT FALSE enable machine zero detection
T MachineFal %QX14.5 BIT FALSE machine polarity
" EncZeroEn... %eQX14.6 BIT FALSE enable encoderzero detection
T EncPol %QX14.7 BIT FALSE encaderpolarity
" InpEdge %QX15.0 BIT FALSE active count input edge
i@ GatePol %QX15.1 BIT FALSE active gate polarity
= Channel 2
+- [ Inputs
+- [l Outputs

The input signals associated to each Counter/Encoder channel have different meanings, based on the selected mode, as
explained in following table.

Name Data Type Description
Value DINT Counter/frequency value.
UnderFlow | BOOL This bit has no meaning in normal mode.

« 1-Countertarget reached in Counter mode. Referent counter overflow
in frequency measure mode. Counter overflow in quadrature mode.
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Name

Data Type

Description

« 0-Noevents in counter, frequency and quadrature modes.

OverFlow BOOL

This bit has no meaning in normal and counter modes.

« 1-Period overflow in frequency measure mode. Counter underflow in
quadrature mode.

« 0-Noevents in frequency and quadrature modes.

ZeroDetect | BOOL

Zero found flag

Board parameters have different options that can be selected at runtime using the PLC program.

Description of parameters is given in the next table.

Name .?;;ae Value | Description
CntTrgEncLd DINT Target value in Counter mode
Mode INT 0
1 Quadrature incremental encoder counter
2 Normal Counting
3 Gated Counting
4 Frequency Measurement
ClockPrescaler INT Clock frequency prescaler
InputPrescaler INT Input frequency prescaler
ZeroSearchEnable | BOOL Enable zero search when in encoder mode. When true the counter
resets to zero. ZeroFoundF reports when zero has been reached.
ClearCounter BOOL Reset counter value when in counter mode
CounterStyle BOOL Valid in counter mode, when true the count value resets when the
counter reaches the target value
ClearFlags BOOL Reset overflow and underflow flags
MachineZeroEnable | BOOL | false | Corresponding terminal block is used as normal digital input
true Corresponding terminal block is used as Machine Zero Input
MachinePol BOOL | false | Means Input is active LOW
true Means Input is active HIGH
EncZeroEnable BOOL | false | Corresponding terminal block is used as normal digital input
true Corresponding terminal block is used as Encoder Zero Input
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Name ?;;ae Value | Description

EncPol BOOL | false | Means Input is active LOW
true Means Input is active HIGH

InpEdge BOOL | false | Active count input edge negative
true Input edge positive

GatePol BOOL | false [ Defines signal level for Gate LOW
true Signal level for Gate HIGH

When the input is configured for use with an incremental encoder, then the Encoder Zero Search procedure is usually
performed at power-up. PLC program should start this procedure enabling the Zero Search using the
parameterZeroSearchE for the selected channel.

Frequency measurement (Mode 4) is based on the following formula:

[mternal Clock Frequency«Mumber of countz«([nputScaler+ 1)

Frequency= Number of counts Internal Clock+ClockPreac+13

0 Examples:

Assuming InputPrescaler =0
Minimum frequency range = 1.44 / (ClockPrescaler+1)
Minimim readable frequency is 6 milliHz when clock Prescaler is = 255

Assuming clockPrescaler = 0
Maximum frequency range = 93000 * (InputPrescaler+1)
Maximum readable frequency is 23.8 Mhz when input prescaler is = 255

The 1/O driver calculates the frequency that is returned in the input signal Value.

One frequency measurement cycle terminates when there is at least one input count and at least 65536 counts in the
internal clock.

As an example, to cover the frequency range 1Hz to 20KHz you have to set:

Range ClockPrescaler InputPrescaler
1Hz to 2Hz 0 1
2Hz to 20KHz 0 0

Configuring Digital Outputs
PLIOO03 includes 12 digital outputs.
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The Mapping configuration of the PLIO03 Digital Outputs is displayed in the Work area by selecting the Digital Outputs 1/0
Mapping tab after a double click on PLIO03 > Digital Outputs in the project tree.

"3 Digital outputs X

Digital outputs I/0 Mapping Channels
Variable Mapping  Channel Address Type Default Value Unit  Description
Status =T Outputs %L0B0 Digital outputs of the device
=T Bytel %GB0 BYTE Output byte 0 (channels 1-8)
Information "o Bitl) wQX0,0  BOOL Channel 1
] Bit1 %QX0.1 BOOL Channel 2
] Bit2 %0X0.2  BOOL Channel 3
] Bit3 %0X0.3  BOOL Channel 4
] Bit4 %0X0.4  BOOL Channel 5
] Bit5 %0X0.5  BOOL Channel &
] Bit6 %0X0.6  BOOL Channel 7
] Bit7 %0X0.7 BOOL Channel 8
=T Bytel %QB1 BYTE Output byte 1 (channels 9-12)
Ty Bitd %0X1.0  BOOL Channel 9
Ty Bit1 %O¥i1  BOOL Channel 10
T Bit2 QK12 BOOL Channel 11
] Bit3 %O¥13  BOOL Channel 12

Configuring Analog Inputs

PLIOO03 includes 4 differential programmable analog input channels plus a dedicated PT100 channel for cold Junction
compensation.

Each channel can be configured as single-ended voltage measurement resulting in having 8 voltage analog inputs.

The Mapping configuration of the PLIO03 Analog Inputs is displayed in the Work area by selecting the Analog Inputs 1/0
Mapping tab after a double click on PLIO03 > Analog Inputs in the project tree. Up to 9 analog values can be produced by
the module depending on the configuration.

"a Analoginputs X

Analog inputs Parameters Channels
Variable Mapping  Channel Address Type Default Value  Unit Description
Analog inputs [/ Mapping =4 Channel 1 2LID5 PV A, mi3, FCFL0R BRI Analog input channel 1
A ChannelP %ID5 DINT 0 positive differential input
status #h ChannelM %ID5 DINT 0 negative differential input
=4y Channel 2 %IDT BV, pA,mR, C*102,°F*10% Analog input channel 2
Information
Ay Channelp %ID7 DINT 0 positive differential input
bl ChannelM %ID8 DINT 0 negative differential input
= Channel 3 %IDY BV, A, m,°C*10%,°F*10% Analog input channel 3
Ay ChannelP %IDa DINT 0 positive differential input
A Channelm %ID10 DINT 0 negative differential input
=M Channel 4 SRID11 PV A, mO, 2 CFLTR, P FE LT Analog input channel 4
bl ChannelP %ID11 DINT 0 positive differential input
Ay ChannelM %ID12 DINT 0 negative differential input
A Cold junction compensation %ID13 DINT 0 m,CF10 P10 Cold junction compensation on temperature measuring

The following table shows the values provided by the system depending on the Analog Inputs configuration.

Mode
Module Signal Voltage Resistance
Voltage Differential Current
Single-ended 2/3 wires
1 | Al1 Channel P Value Value Value Value
2 | A1 Channel M - Value - -
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Mode
Module Signal Voltage Resistance
Voltage Differential Current
Single-ended 2/3 wires
3 | Al2Channel P Value Value Value Value
4 | Al2 Channel M - Value - -
5 | AlI3 Channel P Value Value Value Value
6 | Al3 Channel M - Value - -
7 | Al4 Channel P Value Value Value Value
8 | Al4 Channel M - Value - -
9 | COMP Resistance - - -

Channel 9 is an input channel dedicated to cold junction compensation of thermocouples. Please refer to the hardware
description manual for additional details.

Analog inputs mode can be configured from the apposite table shown in the following figure. This can be reached by

selecting the Analog Inputs Parameters tab.

3 Analog inputs X

| Analog inputs Parameters
Analog inputs /O Mapping
Status

Information

Parameter
@ Frequency
= [ Channel 1
 Mode
=/ [ Voltage settings
$ Range

F o

[ Current settings
% Range
|4 Resistor settings
% Range
[l PT100 spedific settings
@ Unit
@ Temperature coefficient
[ Thermocoupler settings
@ Unit

[ Channel 2
|4 Channel 3
[ Channel 4

[ Cold junction compensation

Type Value
UINT 0
Enumeration of INT Voltage(differential)
Enumeration of INT +-10v
Enumeration of INT +(-20mA
Enumeration of INT 0.10M2
Enumeration of INT me
Enumeration of INT PT100(0.00385) standard
Enumeration of INT W

Configuring Channel Measurement mode

Default Value  Unit
0

Voltage(differential)

+-10V

+/-20mA

0.10M2

me
PT100(0.00385) standard

W

Description

samplingfrequency setting of all input channels for filtering(e.q. 50 or 6(

Modeselection

Measurement range

Measurement range

Measurement range

Unit of the value
Temperature coefficient of the sensor

Unit of the value

Each channel is independently programmable; six different types of measurements can be executed. The type of measure
is defined by the Channel Mode setting, the next table shows the available modes.

Parameter value Measurement Mode Unit
0 Voltage (Differential) A%
1 Voltage (Single Ended) )Y
2 Current (4-20mA) A
3 Resistance (2-wire) mQ
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Parameter value Measurement Mode Unit
4 Resistance (3-wire) mQ
5 Resistance (4-wire) mQ
6 Thermocoupler (Differential) "\
7 Thermocoupler (Single Ended) "\Y
8 Current (0-20mA) MA
9 PT100 (2-wire) mQ
10 PT100 (3-wire) mQ
1 PT100 (4-wire) mQ

Configuring Channel Full Scale

Measurement range parameter value changes depending on the Channel Mode value set for the Channel, for Channel
Mode values from 0 to 5 the Full Scale parameter can be set at programming time. Possible values are reported in the

following tables.

Voltage

Parameter value Range

0 +100mV

1 +500mV
2 MV

3 5V

4 10V

5 0-1V

6 0-10V
Current

Parameter value Range
0 +2mA
1 +10mA
2 +20mA
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Resistance

Parameter value Range

0 0-80Q

1 0-400Q
2 0-900Q
3 0-8KQ
4 0-10MQ
5 0-1MQ

For Channel Mode values from 6 to 8 the Range parameter value is set as default by the system.

Parameter value Measurement Mode Range

6 Thermocoupler (Differential) +/-100mV
7 Thermocoupler (Single Ended) +/-100mV
8 Current (0-20mA) 0-1v

For Channel Mode values from 9 to 11 the Range value is the one reported in the following table.

Parameter value ‘ Full Scale Value

0 ‘ 0-157Q

Frequency parameter

The Frequency parameter may be used to synchronize analog measurement to reduce powerline noise. Value 0 means free
running measurement, value 50 will take measurements synchronized with powerline at 50Hz. This option is useful with
high-gain measurements as in thermocouple channels.

Configuring Analog Outputs
PLIOO03 includes 4 programmable analog output channels.

The Mapping configuration of the PLIO03 Analog Outputs is displayed in the Work area by selecting the Analog Outputs I/O
Mapping tab after a double click on PLIO03 > Analog Outputs in the project tree.
%3 Analog outputs X

analog outputs Parameters Channels

Variable Mapping  Channel Address Type Default Val... Unit Description
Analog outputs If0 Mapping T Channel 1 %007 DINT 0 mv,pa Analog output channel 1
K@ Channel 2 %QDE DINT 0 m\ Analog output channel 2
ZEIS P Channel 3 kel DINT 0 m\ Analog output channel 3
T Channel 4 20D 10 DINT 0 my Analog output channel 4

Information
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Analog outputs mode can be configured from the apposite table shown in the following figure this can be reached by
selecting the Analog Outputs Parameters tab.

"3 Analog outputs X

Analog outputs Parameters Parameter Type Value Default Value Unit Description
@ Channel 1 Enumeration of INT Voltage (+/-10000mV)  Voltage (+/-10000mV) Modeselection
Analog eutputs /0 Mapping @ Channel 2 Enumeration of INT Voltage (+/-10000mY)  Vaoltage (+/-10000mV) Modeszelection
o @ Channel 3 Enumeration of INT Woltage (+/-10000mV)  Voltage (+/-10000mV) Modeselection
@ Channel 4 Enumeration of INT Voltage (+/-10000mV)  Voltage (+/-10000mV) Modeselection
Information

Each of the 4 channels can be independently programmed to be used as voltage or current output. The Channel Value
parameter can be configured with the values reported in the following table.

Parameter value Value
0 Voltage (+/-10000mV)
1 Current (0..20000uA)

The output range is fixed as specified in the table. The value written by the PLC program to the output channels is an
integer value between 0 and 10.000 in case of voltage and between 0 and 20.000 in case of current.

PLIO04

PLIO04 is a multifunction 1/0 module.

Thanks to the high level of integration and configurability, PLIO04 offers a “one-board solution” for most typical I/0
configurations in simple applications.

PLIO04 specifications are the following:

« 10 optically isolated digital inputs
« 12 optically isolated digital outputs SSR

« 4 non-isolated 12 bit analog inputs configurable as 4 differential channels for voltage, resistance or temperature
(PT100 and thermocouple) measurement

« 4 non-isolated 12 bit analog inputs for ratiometric voltage only
o 1dedicated PT100 input for cold junction compensation of thermocouples

The next figure shows a configuration for HMIs, using a communication module and PLIO04 module.
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Note: The above pictures shows two types of HMI.
o HMIs of the first type require the use of a Bus extender module for the installation of the PLIO04 module.

After including the PLIO04 module in the PLC configuration, as shown in the following figure, each 1/O type of the module

can be configured separately.

=L} Application
m Library Manager
PLC_PRG (FRG)
= @ Task Configuration
=gk MainTask
H] PLC_PRG
= &y PLIOOD4 (PLIOOS)
"% Digital inputs
"2 Digital outputs
e Analog inputs

Update I/O variables

To always update I/O variables:

1. Double click on Device (<device_name>)

2. Select PLC settings tab

Devices - x
= 5 Untitied3 (=]
=B Device (500/500 (WCE))
=-El] PLC Logic

3. Set"Enabled 1 (use bus cycle task if not used in any task)" in "Always update variables" option
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Devices ~ 0 %
=5 Untitied3 B3
= -‘ Device
=&l PLC Logic
=1L} Application
@ o

m Library Manager

PLC_PRG (PRG)

e Symbol Configuration
= @ Task Configuration

= @ MainTask

& PLC_PRG
B Device x =
Communication Settings Application for /0 handling: [Application ~
Applications PLC settings

[] Update 10 while in stop

Files Behaviour for outputs in Stop: [Set all outputs to default -
Log Always update variables: [Enabled 1 {use bus cyde task if not used in any task) - B

Edit Licenses...
PLC settings e

Bus cyde options
PLC shell Bus cycle task: <unspecified > V]

u dG
SIS LS Addtional settings

Access Rights Generate force variables for 10 mapping  [] Enable Diagnosis for devices
[] Show IfO warnings as errors

Interface Parameters

Task deployment

Available options are:

Option Description

Disabled I/O variables are updated only if used in a task

Enabled 1 I/0O variables are always updated by using bus cycle task if not used in any task
Enabled 2 I/0 variables are always updated by using bus cycle task

The above option will be inherited by a specific 1/0 item if "Always update variables" option is set as "Use parent device
setting”, from I/O Mapping tab.

Configuring Digital Inputs
PLIO04 includes 10 digital inputs.

The Mapping configuration of the PLIO04 Digital Inputs is displayed in the Work area by selecting the Digital Inputs 1/0
Mapping tab after a double click on PLIO04 > Digital Inputs in the project tree.
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"2 Digital inputs x

Digital inputs Parameters Channels
Variable Mapping  Channel Address Type Default Value Unit Description
Digital inputs /O Mapping = Inputs %IB0 Digital inputs of the device
= Bytel SLIB0 BYTE Input byte 0 {channels 1-8)
status W Bit0 %IX0.0 BOOL Channel 1
T W Bit1 %IX0.1 BOOL Channel 2
Hp Bit2 %I¥0.2 EBOOL Channel 3
Hp Bit3 %Ix0.3 BOOL Channel 4
k] Bit4 %IX0.4 BOOL Channel 5
k] Bit5 %IX0.5 BOOL Channel 6
R Bit6 %IND.6  BOOL Channel 7
W Bit7 %IX0.7 BOOL Channel 8
=y Bytel %IB1 BYTE Input byte 1 {channels 9-10)
Hp Bit0 %IX1.0 EBOOL Channel 9
“h Bit1 %Ix1.1  BOOL Channel 10

Debounce time parameter of the PLIO04 Digital Inputs can be set by selecting the Digital Inputs Parameters tab aftera
double click on PLIO04 > Digital Inputs in the project tree.

‘2 Digital inputs x | % PLIC04

Digital inputs Parameters Parameter Type Value  Default Value Unit Description

# Debounce time Enumeration of INT 0.1 0.1 ms configurable debounce time of the digital inputs
Digital inputs If0 Mapping
Status

Information

Configuring Digital Outputs
PLIO04 includes 12 digital outputs.

The Mapping configuration of the PLIO04 Digital Outputs is displayed in the Work area by selecting the Digital Outputs 1/0
Mapping tab after a double click on PLIO04 > Digital Outputs in the project tree.

A Digital outputs X

Digital outputs 10 Mapping Channels
Variable Mapping  Channel Address Type Default Value Unit Description
Status =T Outputs %GB0 Digital outputs of the device
=" Bytel %eQB0 BYTE Output byte 0 {channels 1-8)
o "9 Bito %OX0.0  BOOL Channel 1
K Bit1 Q0.1 BOOL Channel 2
P Bit2 %QN0.2  BOOL Channel 3
T Bit3 %0X0.3 BOOL Channel 4
"% Bit4 %QX0.4 BOOL Channel 5
"% Bit5 %QK0.5 BOOL Channel 6
"§ Bit6 %QX0.6  BOOL Channel 7
K Bit7 %QX0.7  BOOL Channel 8
=Ty Bytel %081 BYTE Output byte 1 (channels 3-10)
T Bit0 %0X1.0 BOOL Channel g
"% Bit1 %QX1.1 BOOL Channel 10

Configuring Analog Inputs

PLIO04 includes 4 differential programmable analog input channels, 4 analog input (voltage only) channels plus a dedicated
PT100 channel for cold Junction compensation.
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First four channels can be configured as single-ended voltage measurement resulting in having 8 voltage analog inputs.

The Mapping configuration of the PLIO04 Analog Inputs is displayed in the Work area by selecting the Analog Inputs 1/0
Mapping tab after a double click on PLIO04 > Analog Inputs in the project tree. Up to 9 analog values can be produced by
the module depending on the configuration.

2 Analoginputs X
Analog inputs Parameters
Analog inputs /O Mapping
Status

Information

Channels

Variable Mapping  Channel Address Type Default Value Unit Description
k] Channel 1 %ID1 DINT 0 pV,mQ, C*103,°F* 10 Analog input channel 1
bl Channel 2 %ID2 DINT 0 pV,m,*CF10R S F*10 Analog input channel 2
bl Channel 3 %ID3 DINT 0 pV,m,*CF10R S F*10 Analog input channel 3
b ] Channel 4 %RID4 DINT 0 pv,mQ,*C* 10, F*10* Analog input channel 4
A Channel 5 2RIDS DINT o pv Analog input channel 5
A Channel & SRIDE DINT o pv Analog input channel 6
Ay Channel 7 %ID7 DINT 0 pv Analog input channel 7
b Channel 8 %ID3 DINT 0 pv Analog input channel 8
A Comp 2RID9 DINT 0 m2 Cold junction compensation on temperature measuring

Channel 9 is an input channel dedicated to cold junction compensation of thermocouples. Please refer to the hardware
description manual for additional details.

PLIO04 Analog Input channels have specific parameters that must to be properly configured according to the operation
mode requested for each channel: the operating mode and the full-scale range. Configuration of Analog inputs, shown in the
following figure can be reached by selecting the Analog Inputs Configuration tab after a double click on PLIO04 > Analog
Input in the project tree.

"3 Analog inputs X

Analog inputs Parameters

Analog inputs IfO Mapping

Status

Information

Parameter

1) B

% Frequency
[ channel 1
# Mode
=- [ voltage settings
& Range
=1 Resistor settings
& Range
=1 PT100 specific settings
@ Unit
& Temperature coefficent
=4 Thermocoupler settings
@ Unit
[ channel 2
4 Channel 3
4 Channel 4
L4 Channel 5
[ Channel &
[ Channel 7
@ Mode
4 WRComp
[ Channel 8
 Mode
& WRComp

Configuring Channel 1-4

Mode

Channels 1-4 are independently programmable; four different types of measurements can be executed. The type of

Type
UINT

Enumeration of INT

Enumeration of INT

Enumeration of INT

Enumeration of INT
Enumeration of INT

Enumeration of INT

Enumeration of INT
DINT

Enumeration of INT
DINT

Value
0

Voltage(differential)

+-10v

0.10M0

me
PT100{0.00385) standard

nY

Ratiometric
0

Ratiometric
0

Default Value Unit
0

Voltage(differential)

+-10v

0.10M0

mQ
PT100{0.00385) standard

w

Ratiometric
0 mg

Ratiometric
0 mg

Description

Samplingfrequency setting of all input channels forfiltering{e.g. 50

Modeselection

Measurement range

Measurement range

Unit of the value
Temperature coefficient of the sensar

Unit of the value

Modeselection

Wire resistance compensation value

Modeselection

Wwire resistance compensation value

measure is defined by the Channel Mode setting, the next table shows the values that can be configured.

Parameter value

Measurement Mode

Unit

0

Voltage (Differential)

uv

Resistance (2-wire)

mQ

Resistance (3-wire)

mQ
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Parameter value Measurement Mode Unit
3 Resistance (4-wire) mQ
4 Thermocoupler (Differential) N\Y]
5 PT100 (2-wire) mQ
6 PT100 (3-wire) mQ
7 PT100 (4-wire) mQ

Measurement range parameter value changes depending on the Channel Mode value set for the Channel, for Channel
Mode values from 0 to 3 the Full Scale parameter can be set at programming time. Possible values are reported in the

following tables.

Voltage

Parameter value Range
0 +100mV
1 +500mV
2 MV

3 5V

4 +10V

5 0-1V

6 0-10V
Resistance

Parameter value Range

0 0-80Q

1 0-400Q
2 0-900Q
3 0-8KQ

4 0-10MQ
5 0-1MQ

For Channel Mode value 4 the Range parameter value is set as default by the system.

38
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Thermocoupler

Parameter value Measurement Mode Range

0 Thermocoupler (Differential) +/-100mV

For Channel Mode values from 5 to 7 the Range value is the one reported in the following table.

PT100
Parameter value Full Scale Value
0 0-157Q

Configuring Channel 5-8

Channels 5-8 are not programmable ratiometric channels. The voltage input range is fixed and it depends on a reference
voltage (5V).

The WRComp parameter is the wire resistance compensation value and it can be set at programming time.

Frequency parameter

The Frequency parameter may be used to synchronize analog measurement to reduce powerline noise. Value 0 means free
running measurement, value 50 will take measurements synchronized with powerline at 50Hz. This option is useful with
high-gain measurements as in thermocouple channels.

PLIO06

PLIOO06 is a compact I1/0 module. It has been designed for creating simple applications with a limited number of digital I/O
signals.

PLIOO0G6 specifications are the following:

« 8optically isolated digital inputs
« 6 optically isolated digital outputs
« 1relay output

The next figure shows a configuration for HMIs, using PLIO06 module.
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3 -.‘ _"- ";t'q
T
.""'. i ol ﬁﬁh‘\

PLIO06 module must be included in the PLC configuration, as shown in the following figure.

Devices + 3 X
=5 Uintited?
=B Device (500/500 (WCE))
=-Elll PLC Logic
=i} Application
m] Library Manager
PLC_PRG (FRG)
= @ Task Configuration
=gk MainTask
] PLC_PRG
=&y PLIODS (PLIOOE)
"\ Digital Inputs
"2 Digital Outputs

The contemporary use of 2 PLIO06 modules on the HMI is possible, in this case it is necessary to configure the Slot
number parameter for each module. Slot number valid values are 1 to 4. The Slot number configuration is available in the
PLIO06 Parameters tab as shown in next figure.

PLIO0G Parameters Parameter Type Value  Default Value Unit Description
@ Slot Enumeration of INT Slot=1 Slot=1 Number of the slot on the extentionbus
Status

Information

Update I/O variables
To always update I/O variables:

1. Double click on Device (<device_name>)
2. Select PLC settings tab
3. Set"Enabled 1 (use bus cycle task if not used in any task)" in "Always update variables" option
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Devices ~ 0 %
=5 Untitied3 B3
= -‘ Device
=&l PLC Logic
=1L} Application
@ o

m Library Manager

PLC_PRG (PRG)

e Symbol Configuration
= @ Task Configuration

= @ MainTask

& PLC_PRG
B Device x =
Communication Settings Application for /0 handling: [Application ~
Applications PLC settings

[] Update 10 while in stop

Files Behaviour for outputs in Stop: [Set all outputs to default -
Log Always update variables: [Enabled 1 {use bus cyde task if not used in any task) - B

Edit Licenses...
PLC settings e

Bus cyde options
PLC shell Bus cycle task: <unspecified > V]

u dG
SIS LS Addtional settings

Access Rights Generate force variables for 10 mapping  [] Enable Diagnosis for devices
[] Show IfO warnings as errors

Interface Parameters

Task deployment

Available options are:

Option Description

Disabled I/O variables are updated only if used in a task

Enabled 1 I/0O variables are always updated by using bus cycle task if not used in any task
Enabled 2 I/0 variables are always updated by using bus cycle task

The above option will be inherited by a specific 1/0 item if "Always update variables" option is set as "Use parent device
setting”, from I/O Mapping tab.

Configuring Digital Inputs

PLIOO0G6 includes 8 digital inputs.

Mapping configuration of the PLIO06 Digital Inputs is displayed in the Work area by selecting the Digital Inputs 1/0 Mapping
tab after a double click on the PLIO06 > Digital Inputs item in the project tree.
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"2 Digital Inputs X

Digital Inputs Parameters Channels
Variable Mapping  Channel Address Type Default Value Unit Description
Digital Inputs 1/ Mapping e ] Inputs S4IB0 Digital inputs
= Bytel %180 BYTE Input byte 0 {channels 1-8)
Status L BitD %IX0.0 BOOL Channel 1
) % Bit1 %I¥0.1  BOOL Channel 2

Information

k- Bit2 %Ix0.2 BOOL Channel 3

L] Bit3 %I¥0.3 BOOL Channel 4

k- Bit4 %IX0.4 BOOL Channel 5

b Bit5 %I¥0.5 BOOL Channel 6

E Bit6 %IN0,6 BOOL Channel 7

L Bit7 %IX0.7 BOOL Channel 8

Debounce time parameter of the PLIO06 Digital Inputs can be set by selecting the Digital Inputs Parameters tab.

%3 Digitalinputs X

Digital inputs Parameters Parameter Type Value Default Value Unit  Description

4 Debounce time Enumeration of INT 0.1 0.1 ms configurable debounce time of the digital inputs
Digital inputs If0 Mapping
Status

Information

Configuring Digital Outputs
PLIO06 includes 6 digital outputs plus 1 relay output.

The Mapping configuration of the PLIO06 Digital Outputs is displayed in the Work area by selecting the Digital Outputs 1/0
Mapping tab after a double click on the PLIO06 > Digital Outputs item in the project tree.

‘3 Digital Outputs X

Digital Outputs If0 Mapping Channels
Variable Mapping Channel Address Type Default Value  Unit Description
Status =T Outputs %.QB0 Digital outputs
=T Bytel %0B0 BYTE Qutput byte 0 {channels 1-7)

Information L Bit0 %Qx0.0  BOOL Channel 1

] Bit1 %0¥0.1 BOOL Channel 2

"% Bit2 %0X%0.2  BOOL Channel 3

T Bit3 2,Qx0.3 BOOL Channel 4

] Bit4 %.0%0.4 BOOL Channel 5

"% Bit5 %0X0.5  BOOL Channel 6

T Bit6 %0x0.6 BOOL Channel 7{Relay)

CAN Master

CODESYS V3 Runtime can act as a CAN Master to allow the use of distributed CANopen /O points.
To interface the HMI with a CAN network one of the available CAN optional modules must be installed.

Note: Availability of optional plug-in modules depends on the HMI model, please check Control Solutions with
HMI and CODESYS V3 chapter to verify availability for your HMI.

The following figure shows HMIs with CAN optional module mounted.
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To add a CANopen Master interface two steps are required.

Right click on Device (<device_name>) in the Project tree and select “Add Device”. CANbus device is located under
Fieldbusses > CANbus category. Choose CANbus device and click on “Add Device” to add it to the current PLC
configuration.

[l Add Device [

Mame: CANbus

Action:

@ Append device (7) Update device

Device:

Vendor: [<AII vendors> h
Marme Vendor Version

+-[f] Miscellaneous
= ﬁ Fieldbusses
=--tAN CANbus
[[[canbus | 3S-Smart Software Solutions GmbH  3.5.5.0
+.-HE} Ethernet Adapter
+- e Modbus

Right click on CANbus in the project tree and select “Add Device”.
CANopen Manager device is located under Fieldbusses > CiA CANopen > CiA CANopen Manager category. Choose
CANopen Manager device and click on “Add Device” to add it to the current PLC configuration.

[ Add Device 5

Mame: CAMNopen_Manager

Action:

@ Appenddevice () Insert device () Update device

Device:

Vendor: [<AII vendors = T

Mame Vendor Versicn
=-[f Fieldbusses
= Gifl CANopen
—--&ifl CANopenManager
ﬂleANopen_Managa' 35 - Smart Software Solutions GmbH ~ 3.5.5.0
m CANopen_Manager_FOT 35 - Smart Software Solutions GmbH ~ 3.5.5.0
ﬁi CANopen_Manager_SIL2 35 - Smart Software Solutions GmbH ~ 3.5.5.0
+--&if Local Device

T [T P Y P
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Parameters of CAN interface are grouped in three tabs accessible on the right part of PLC Configuration tool when the Can
Master element has been added to the configuration tree.

Note: A complete and detailed description on the configuration of CAN controllers and on the configuration of
0 CAN slave devices is included in CODESYS Development System User Manual

CAN Bus Network Configuration

CAN bus configuration is displayed in the Work area by selecting CANbus tab after a double click on CANbus in project
tree.

m CANbus X
General
General
CANbus If0 Mapping Metwark: 0 = cn N
Status Baudrate (bit/s): 250000 -

Information

Available parameters are:

Element Description

Network CAN network number 0 is default, in case of double CAN network configuration Network 1 is
used for the second CAN network.

Baudrate CAN network baudrate.
(bit/s)

CANopen Master Configuration

CANopen Master configuration is displayed in the Work area by selecting CANopen Manager tab after a double click on
CANbus > CANopen Manager in project tree.
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m CANopen_Manager X

General

CANopen If0 Mapping

Status

Information

General

Node ID: 127 = Check and fix configuration... |

CANopen

V| Autostart CANopenManager ¥| Pollingof optional slaves

| Start Slaves NMT Error Behaviour: |Restart Slave v|
NMT Start All {if possible)
Guarding
/| Enable Heartbeat Producing
MNode ID: 127 =
Producer Time (ms):  |200 =
Sync TIME

Enable Sync Producing Enable TIME Producing

COB-ID (Hex): 162 |30 COB-ID (Hex): 162 [100

Cycle Period (ps): 1000 Producer Time {ms):  |1000

Window Lenath {ps):

1200

Enable Sync Consuming

Available parameters are:

Element Description

Node ID CAN node number assigned to the CAN master.

Autostart If selected, the CANopen Manager starts automatically if all mandatory slaves are ready. If

CANopen not selected, the manager must be started by the application, using the CiA405 NMT function

Manager block for this purpose.

Polling of If an optional slave does not respond during start-up sequence the system polls the slave

optional every second until the slave responds successfully.

slaves

Start Slaves | If selected the CAN Master starts the slaves automatically, otherwise the start operation
must be done into the application.

NMT Start If Start Slaves option is selected it is possible to enable NMT Start All function, this function

All will start all the slaves at the same time when all the slaves are ready. If not enabled each
slave is started separately.

NMT Error | This option allows to determine the behavior on a guard event, the available options are

Behavior Restart Slave or Stop Slave

Enable Enable the sending of Sync telegrams on the CAN bus

Sync

Producing

COB-ID COB-ID of the Sync message, standard ID is 128 (80 Hex)

(Hex)
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Element Description

Cycle Time interval between two Sync messages, given in microseconds
Period (us)

Window Length of the time window for synchronous PDOs, given in microseconds
length (ps)

Enable If selected the Sync messages are supposed to be produced by a different device on the
Sync CAN network, the CANopen Manager will receive such messages.
consuming

Enable If selected, the Master sends Heartbeat messages on the CAN network.
Heartbeat

producing

Node ID CAN ldentifier of the Heartbeat messages producer (1-127)

Producer Time interval between two Heartbeat messages, given in milliseconds.
Time (ms)

Enable If selected the Master sends TIME messages on the CAN network.
TIME
Producing

COB-ID COB-ID of the TIME messages, default value is 256 (100 Hex)
(Hex)

Producer Time between two TIME messages, given in milliseconds. Must be a multiple of the task
Time (ms) cycle time.

Diagnostic Mapping

When a CAN master device is added to the PLC configuration, the system automatically creates a Variable of type
CANOpenManager into the project. This variable contains the diagnostic information about the CAN Master.

The Variable name is assigned by default but can be changed by changing the /O module name into the PLC configuration.
The Variable is reported into the CANopen 1/O Mapping tab, displayed in the work area by double clicking on the CANbus >
CANopen Manager in the project tree, as shown in the following figure.

(] cANopen_Manager X

Ganeral IEC Objects

Yariable Mapping  Type
CANopen If0 Mapping & CAMopen_Manager @ CANOpenManager
Status

Information
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Definition of CAN I/O Slaves in the PLC Configuration.
After the set-up of the CAN Master the structure of available CAN 1/O Slaves can be defined.

To add a CANopen I/O Slave, right click on CANopen Manager in Project tree and select “Add Device”.
The list of available CANopen I/O slaves is located under Fieldbusses > CiA CANopen > CiA Remote Device category.
Choose the device and click on “Add Device” to add it to the current PLC configuration.

[ Add Device [
VELERICHMMP AS C2 34 ]

Action:

@ Append device () Update device

Device:

Vendor: [qAII vendors h

MName Vendor Ver

= m Fieldbusses
=€l CANopen

--&ifl Remote Device

ﬂj ARS2102_SoftMotion Metronix GmbH 3.5,
[ ars2105MOL_SoftMotion Metronix GmbH 3.5
@ Ars2107_softMotion Metronix GmbH 3.5.
ﬂj ARS2302_SoftMotion Metronix GmbH 3.5,
[ ars2305_softMotion Metronix GmbH 3.5

Note: Installation of third part CAN Slaves into CODESYS V3 requires a specific EDS descriptor file, provided
o by the CAN Slave manufacturer. Refer to the CODESYS Development System User Manual for detailed
information regarding EDS file installation.

Settings for CAN Slaves

CAN slaves configuration has a common part, which is independent from the EDS file. The next figure shows the
CANopen Remote Device tab of a CAN Slave displayed in the work area by double clicking on CANbus > CANopen
Manager > CAN SLAVE NAME in the project tree.

Parameters shown in the figure can be displayed by selecting Enable Expert Settings option.

Note: For specific information regarding the set-up of the CAN Slaves please refer to the documentation
o provided from the CAN Slave manufacturer.
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[l <CAN SLAVE NAME> X

General

PDOs

s5D0s

General

Node D: |1 2| [ sDo channels (1/1 active) | cnn.f_'_;lf_'_j@ﬁ

Enable Expert Settings [7] optional Device

[] Enable Sync Producing [ Mo initialisation Reset Node: Sub:001 -

CANopen If/0 Mapping

Status

Information

Modeguarding

Enable Nodeguarding [#] Enable Heartbeat Producing
Guard Time (ms): ] : Producer Time {ms): |200 =
Life Time Factor: L : [ /' Heartheat Consuming (1/1 active) J
Emergency TIME
[#] Enable Emergency [] Enable TIME Producing
COB-ID: SMODEID+15#80 COB-ID {Hex): e 100

[] Enable TIME Consuming

Checks at Startup

Check Vendor ID [7] check Praduct Number [ Check Revisian Number

Available parameters are:

Element Description

Node ID CAN node number of the CAN Slave device (1 - 127).

Enable If selected this Device send Sync messages on the CAN network. This option is selectable
Sync only if the Sync messages production at CANopen Master side is disabled.

Producing

No If selected the sequence of SDO messages required for the device initialization (PDO
initialization | mapping) will not be created.

Optional If selected the current device is considered as optional into the bus.

device

48

At start-up the CAN controller will check if it is present applying the following rules:

« Ifthe device is present since start-up and correctly replies to the CANopen mandatory
object “Device Type” query (matching the EDS file specification), then it is started.
The master will continue with the next device.

« Ifthe device is present since start-up and it does not reply as expected to the “Device
type” query, it is not started. The master stops then, reporting a mismatching error in
the CAN configuration; if the “Optional device” with not-matching “Device Type” is
inserted in the bus after start-up, the master will skip it and continue to scan the other
devices.

« Ifthe device is not present since start-up, it is simply skipped. The master will
continue with the next device.
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CAN Interface

CAN optional module includes a CAN bus interface implemented according to CAN protocol specifications 2.0 A.
This CAN controller supports only Standard frame format (2.0 A) with bit rates up to 1 Mbit/s.

The following transfer functions have been implemented:

« Transfer rate and timing

o Message framing (Part A)

« Arbitration accordingly to Part A specifications

« Automatic retransmission in case of lost arbitration or error detection

« Acknowledgment

« Message validation

« Error detection and error signaling

« Global Identifier masking (for 11-bit and 29-bit long identifiers)

« Interrupt or data polling driven software supported

« Automatic transfer of data frame (prepared in SDRAM buffer) triggered by one bit setting
« Automatic receive of data packets with the allowed frame identifier

« 32 separated SDRAM memory buffers for data packets having the node corresponding ID
« Fully implemented CAN error fault confinement

« Automatic detection of Bus off state

« Detection of the heavily disturbed CAN bus and warning

Programming the parameter baudRateKbps at the value 0 enables the use of custom timing.
The resulting baud rate is calculated using the formula:

Bit frequency = 8 MHz / (Prescaler * (1 + Tsetup + Thold))

Valid values for parameters are:

Prescaler: 1 to 64

Tsetup: 1t0 8

Thold: 1to 4

Other two parameters can affect the behavior of the CAN controller:

SyncJumpWidth: defines the number of time quanta (8 MHz / Prescaler) allowed to accept a SYNC pulse. Valid values are
1to4.

SampleMode: defines the number of times the bit is sampled before is considered valid. Valid values are 0 (1 sample) and 1
(3 samples).

Modbus TCP

CODESYS V3 Runtime can use the built-in Ethernet interface of the operator panels for the distributed Modbus TCP
network. No additional hardware is required.

The system can act as Modbus TCP Master or Slave; both configurations are available at the same time.

To add an Ethernet Modbus TCP interface two steps are required.
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Right click on Device (<device_name>) in project tree and select “Add Device”. Ethernet device is located under the
Fieldbusses > Ethemet Adapter category. Choose Ethemet device from list and click on “Add Device” to add it to the

current PLC configuration.

-
[ Add Device

[t

Mame:

Ethernet

Action:

@ Append device

Device:

(7) Update device

Vendor: [ <Al vendors =

Marne
+ ﬂj Miscellaneous
= [ Fieldbusses

+--taN CANbus
= - HE Ethernet Adapter

i 35 - Smart Software Solutions GmbH ~ 3.5.7.0

+ . — FEtherMet/IP
+-- 0 Modbus

Vendor Yersion

Right click on Ethernet (Ethemet) item in the Project tree and select “Add Device”.

Modbus TCP Master and Slave devices are located under the categories Modbus > Modbus TCP Master/Slave. Select the
required device from the list and click on “Add Device” to add it to the current PLC configuration.

-
[ Add Device

[t

@ Append device

Mame: Modbus_TCP_Master

Action:

Device:

i©) Insert device (™) Update device

Vendor: [ <Al vendors =

Marne
= ﬂj Fieldbusses

+ . — EtherMetf{IP
=Nl Modbus

= - Wi Modbus TCPMaster

Yendor Yersion

ﬁ | Modbus TCP Master 35 - Smart Software Solutions GmbH  3.5.6.0

=M ModbusTCP Slave Device
ﬂj ModbusTCP Slave Device 35 - Smart Software Solutions GmbH — 3.5.5.0

Configuring PLC as Modbus TCP Master
Once Modbus TCP Master has been added in project tree double click on Ethernet > Modbus_TCP_Master (1).
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Modbus TCP Master configuration window will be displayed (2).

=] FLu_Fra Fha)
= @ Task Configuration
= -gE MainTask
& PLC_PRG
= m Ethernet (Ethernet)

ﬂj Modbus_TCP_Master (Modbus TCP Masterjo

7] Modbus_TCP_Master X e

General

ModbusTCPMaster /O Mapping
ModbusTCPMaster Parameters
Status

Information

Available parameters are:

Element

Modbus-TCP
Response Timeout (ms) 1000 = HBDB"S
Socket Timeout (ms) 10 =

[] auto-reconnect

Description

Response Timeout (ms)

Timeout for Modbus slaves reply, given in milliseconds.

Socket Timeout (ms)

Timeout for Socket reply, given in milliseconds.

Auto-reconnect

If set auto-confirm error and re-establish TCP connection.

Add and Configure Remote Modbus TCP Slave Devices

To add a remote Modbus TCP Slave Device, right click on Ethemet > Modbus TCP Master in the project tree and select
“Add Device”. Modbus TCP Slave Devices are located under Modbus > Modbus TCP Slave category. Choose the device
from the list and click on “Add Device” to add it to the current PLC configuration.
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[ Add Device

(S

Mame: Modbus_TCP_Slave
Action:

@ Appenddevice () Insert device (71 Update device

Device:

Vendor: [ <Al vendors =

= ﬂj Fieldbusses
= -t Modbus
=M Modbus TCP Slave
ﬁ|MDdbu5TCPSIa'.'E |35-Smart5ufhuare£ulutiunsGml:uH 3.5.7.0

Mame Vendor WYersion

Once Modbus TCP Slave has been added in project tree double click on Ethernet > Modbus_TCP_Slave (1).

Modbus TCP Slave configuration window will be displayed (2).

& PLC_PRG
= ﬁ Ethernet (Ethernet)
= ﬂj Modbus_TCP_Master (Modbus TCP Master)
ﬁ Modbus_TCP_Slave (Modbus TCFP Slave

[} Modbus_TCP_Slave X Q

General

Modbus-TCP “ n n B "s
Modbus Slave Channel Slave IP Address: 192 . 168 . 0 . 1
Modbus Slave Init Unit-ID [1..247] L
Response Timeout {ms) 1000
ModbusTCPSlave Parameters Port 02
ModbusTCPSlave IO Mapping
Status
Information
Available parameters are:
Element Description
Slave IP Address IP Address of the Modbus TCP Slave Device
Unit-ID [1..247] Modbus Node ID of the Modbus TCP Slave Device

Response Timeout (ms) | Timeout for Modbus slaves reply, given in milliseconds.

Port TCP port used for the communication with the Modbus TCP Slave Device
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Configuring Modbus Data Exchange
To configure Modbus data exchange select the Modbus Slave Channel tab (1)

The configuration is based on Channels. For each channel it can be configured a Modbus command that will be sent to the
Slave.

To add a new Channel click on Add Channel button (2), as shown in the following figure, the ModbusChannel dialog will be
displayed (3).

[ Modbus_TCP_Slave X -

General Mame  Access Type  Trigger READ Offset Length Error Handling ~ WRITE Offset Length Comment

Modbus Slave Channel o

Modbus Slave Init

ModbusT{ ModbusChannel [ﬁ
ModbusTl Channel e
Name Chrarnel
Status
Access Type [Read Holding Registers {Function Code 3) '] E
2
Informati Trigger [Cydic v] Cycle Time {ms) 100
eAdd Channel... ] ’ Delete... ] [ Edit...
N Comment -
Messages -
< :‘ READ Register %
Cross Referg e(s]
Offset 0x0000 - ge(s) :
Description)
E Length 1 I—
Error Handling Keep last Value -
WRITE Register
Offset 00000
Length 1
oK ] [ Cancel

Available parameters are:

Element Description

Name Channel Name

Access Type Selection of the Modbus command

Trigger Determines if the command execution is cyclic, in this case the Cycle Time must be
specified, or Rising Edge, in this case the command is launched on the rising edge event
of a boolean variable defined in the Modbus TCP Slave I/0 Mapping

Comment User comment if required

Offset Determines if the command execution is cyclic, in this case the Cycle Time must be
specified, or Rising Edge, in this case the command is launched on the rising edge event
of a boolean variable defined in the Modbus TCP Slave I/0O Mapping

Length Number of registers to be Read/Write

Modbus TCP Slave I/0 mapping is available by selecting the Modbus TCP Slave I/O Mapping tab (4).
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The Mapping shows a list of all Modbus read/write resources in the configured Channels.

In case the configured Channel uses a Rising Edge triggered command the Trigger bit is listed into the Mapping too.

[} Modbus_TCP_slave x -
General Channels
Variable Mapping  Channel Address Type Default Value Unit  Description
Modbus Slave Channel =Ty Channel 0 %LQWS50 ARRAY [0..8] OF WORD Write Multiple Registers
) +- T Channel 0[0] LOWSD WORD 0000:
Modbus Slave Init T Channel 0[1] QW51 WORD Default
-7 Channel 0[2 fj52 WORD 0002:
ModbusTCPSlave Parameters K@ 21 QW52
+o Channel 0[3] %RQW53 WORD 0003:
F. .
ModbusTCPSlave /O Mapping o Sk Channel 0[4] %QW54 WORD 0004
+- Ty Channel 0[5] %GQWS55 WORD Translated Preset
Status + T Channel 0[&] SLOWSS WORD 0006:
3" Channel 0[7 WOWS7 WORD 0007:
Q)
Information +- T Channel 0[8] %R0QW5S WORD 0008:
0
+- " Channel 0[8] %LQW53 WORD 0009:
5]

Update I/O variables
To always update I/O variables:

1. Double click on Device (<device_name>)
2. Select PLC settings tab

3. Set"Enabled 1 (use bus cycle task if not used in any task)" in "Always update variables" option

Devices ~ I X
=) Untitled3 (=]
= ’ Device
=-Ell] PLE Logic

=1L} Application
@ cn
m Library Manager
PLC_PRG (FRG)

- Symbol Configuration
= @ Task Configuration
=% MainTask

] PLC_PRG
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B Device x
Communication Settings Application for /O handling: [A;plicaﬁon v
Applications PLC settings
[[] Update 10 while in stop
Files Behaviour for outputs in Stop: [Set all outputs to default -
Log Always update variables: [Enabled 1 {use bus cyde task if not used in any task) ~ 0
Edit Licenses...
| PLC settings e
Bus cyce options
PLC shell Bus cycle task: <unspecfied > V]
LTEIETL ST Addtional settings

Access Rights Generate farce variables for 10 mapping  [] Enable Diagnosisfor devices
[ Show IfO warnings as errors

Interface Parameters

Task deployment

Available options are:

Option Description

Disabled I/0 variables are updated only if used in a task

Enabled 1 I/0 variables are always updated by using bus cycle task if not used in any task
Enabled 2 I/0O variables are always updated by using bus cycle task

The above option will be inherited by a specific I/O item if "Always update variables" option is set as "Use parent device

setting", from I/O Mapping tab.

Configuring PLC as Modbus TCP Slave Device

Note: When programmed as explained in this chapter the CODESYS V3 PLC will act as a Modbus TCP Slave

o device. To configure the device for communication with remote Modbus TCP I/O slaves please refer to

Configuring PLC as Modbus TCP Master chapter

Once Modbus TCP Slave has been added in project tree double click on Ethernet > Modbus_TCP_Slave _Device (1).

Modbus TCP Slave configuration window will be displayed (2).

e e

& pLC_PRG
= ﬂj Ethernet (Ethernet)
ﬂj ModbusTCP_Slave_Device {(ModbusTCP Slave Device) o
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[ ModbusTCP_Slave_Device X 9 -

General

Configured Parameters

Modbus TCP Slave Device I/0

Mapping

Information

Available parameters are:

[¥] TimeQut: 2000 2| {ms)
Slave Port: 502 =
Unit ID: 2
Holding Registers (%IW): |10 =
Input Registers (SaQW): 10 =
Data Model
Start Addresses:
Coils: ] =
Discrete Inputs: ] =
Holding Register: ] =
Input Register: ] =

[] Holding-and Input-Register Data Areas averlay

Element Description

Timeout If selected, timeout for Modbus Master queries, given in milliseconds.
Slave port TCP port used for the communication with the Modbus TCP Slave Device
Unit-ID Modbus Node ID of the Modbus TCP Slave Device

Holding Registers (%IW)

Number of holding registers available in PLC memory

Input Registers (%QW)

Number of input registers available in PLC memory

Start address

Starting address for Modbus resources in PLC

Modbus TCP Slave mapping is available by selecting the Modbus TCP Slave Device |/O Mapping tab (3).

56

Internal PLC (CODESYS) | User Manual | v400 (2020-02-04) | EN | © 2009-2020 Exor International S.p.A.



(] ModbusTCP_Slave_Device X -
General Channels
Variable Mapping Channel Address Type Default Value Unit Description 'S
Modbus TCP Slave Device I/0
Mapping e =y Inputs BRIVV50 ARRAY [0..9] OF WORD Modbus Holding Registers
-4 Inputs[0] %LIW50 WORD
Information £o4y Inputs[i] %IWS1 WORD
EE ™ Inputs[2] PLIV52 WORD
E Inputs[3] %LIW53 WORD
Ho Ay Inputs[4] LIN 54 WORD |
oA Inputs[s] LIW5S5 WORD F
ER ] Inputs[§] %I\ 56 WORD
oAy Inputs[7] %IWST WORD
v Ay Inputs[5] LIW53 WORD
v Ay Inputs[3] LIV 59 WORD
=T Outputs SR 50 ARRAY [0..9] OF WORD Modbus InputRegisters
+- g Outputs[0] %QW50  WORD -
+- T Outputs[1] %RQWS51 WORD
+- T Outputs[2] %QW52  WORD
+- T Outputs[3] %OWS3 WORD
+- P Outputs[4] %QW54  WORD il
Always update variables: |Use parent device setting h
IEC Objects
Variable Mapping  Type
G ModbusTCP_Slave_Device @ IoDrvMaodbusTCPSlave

@ = Createnew variable ‘% = Mapto existing variable

Bus cyde options
Bus cycle task Use parent bus cyde setting -

Modbus RTU

CODESYS V3 Runtime can use the built-in serial interface of the HMI for the distributed Modbus RTU network. One single
serial interface is available as built-in option for Exor HMIs. With the use of optional plug-in modules it is possible to have
up to 3 serial interfaces on the device.

Note: Availability of optional plug-in modules depends on the HMI model, please check Control Solutions with
HMI and CODESYS V3 chapter to verify availability for your HMI.

The system can act as Modbus RTU Master or Slave.
To add a Modbus RTU interface two consecutive steps are required.

Right click on Device (<device_name>) in project tree and select “Add Device”. Modbus COM device is located under
Fieldbusses > Modbus > Modbus Serial port category. Choose Modbus COM device from list and click on “Add Device” to
add it to the current PLC configuration.
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p
[ Add Device

Name: Modbus_COM
Action:
@ Append device

Device:

() Update device

Vendor: ’ <All vendors=

MName Vendor

+-[f] Miscellaneous
= ({l Fieldbusses
+--CAN CANbus
+ - EB Ethernet Adapter
= Wi Modbus
= Modbus Serial Port

Wersicn

[{ Modbus com

35 - Smart Software Solutions GmbH | 3.4.0.0

Right click on Modbus COM item in project tree and select “Add Device”.

Modbus RTU Master and Slave devices are located under Fieldbusses > Modbus > Modbus Serial Master/Device
categories. Select the required device from the list and click on “Add Device” to add it to the current PLC configuration.

[0 Add Device

|

Name: Modbus_COM
Action:

@ Append device () Insert device

Device:

() Update device

Vendor: [ <Al vendors >

Marme
= ﬂj Fieldbusses
= wu Modbus
=W Modbus Serial Device
ﬂj Modbus Serial Device
= Modbus Serial Master
[ Modbus Master, COM Port

Vendor Yersion

35 - Smart Software Solutions GmbH ~ 3.5.5.0

35 - Smart Software Solutions GmbH ~ 3.5.9.0

Modbus RTU Serial Port Configuration
To configure Modbus RTU Serial port double click on Modbus COM item (1) and select General tab (2).

= @ MairTask
H pLC_PRG
[ Modbus_CoM (Modbus COM)

58

Internal PLC (CODESYS) | User Manual | v400 (2020-02-04) | EN | © 2009-2020 Exor International S.p.A.



(] Modbus_cOM x

| General 9 Serial Port Configuration

1 =
- COM Port

Baud Rate 9600 -
Information —
Parity EVEN -
Data Bits g
Stop Bits 1
Available parameters are:
Element Description
COM Port Serial COM Port number.

1= COM1, for onboard serial port

2 = COM2, for optional serial plugin mounted on Slot#1 or Slot#2 *

3 = COMS, for optional serial plugin mounted on Slot#3 or Slot#4 *

* check Installing Optional Modules > Slot Numbers for Slot# details

Baud Rate

Parity

Serial line parameters
Data Bits

Stop Bits

To set serial COM mode double click on Device (<device_name>) and click on Interface Parameters tab, as shownin

picture below.

For each port modify Value column and choose between RS232, RS485 and RS422.
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B pevice x

Communication Settings

Applications

Files

Log

PLC settings

PLC shell

Users and Groups

Access Rights

Interface Parameters

Task deployment

Status

Information

Configuring PLC as Modbus RTU Master

Parameter

=1 Serial Interfaces
- § Mode COML
@ Mode COM2
& Mode COM3
“ @ Mode COM4

Type

Enumeration of INT
Enumeration of INT
Enumeration of INT

Enumeration of INT

Walue

RS232
R5485
R&422
RS232

Default Value Unit

R5232
R5232
RS232
R5232

Description

Mode of COM1
Mode of COM2
Mode of COM3
Mode of COM4

Once Modbus Master COM Port has been added in project tree double click on Modbus_COM> Modbus_Master_ COM_

Port (1),

Modbus Master COM Port configuration window will be displayed (2).

; & PLC_PRG
=[] Modbus_com (Modbus COM)

m Modbus_Master_COM_Port (Modbus Master,

COM Part) o |

[ Modbus_Master_COM_Port x e

General

ModbusGenericserialMaster [0
Mapping

Status

Information

Available parameters are:

60

Modbus-RTU/ASCII
TransmissionMode i@ RTU
Response Timeout (ms) 1000

Time between Frames {ms) 10

[] auto-restart communication

ASCII
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Element

Description

Response Timeout (ms)

Timeout for Modbus slaves reply, given in milliseconds.

Time between frames (ms)

Wait time between Slave reply and next Master query.

Auto-restart communication

If set auto-confirm error and re-establish communication.

Add and Configure Remote Modbus RTU Slave Devices

To add a remote Modbus RTU Slave Device, right click on Modbus COM > Modbus_Master COM_Port in the project tree
and select “Add Device”. Modbus RTU Slave Devices are located under Fieldbusses > Modbus > Modbus Serial Slave
category. Choose the device from the list and click on “Add Device” to add it to the current PLC configuration.

[0 Add Device

E5)

Name: Modbus_Slave_COM_Port_1
Action:

@ Append device (7) Update device

Device:

Vendor: [ <All vendors =

Mame Yendor Yersion
= m Fieldbusses
= Wit Modbus
=W Modbus Serial 5lave
[H [Modbus Slave, COM Port | 35 - Smart Software Solutions GmbH ~ 3.5.4.0

Once Modbus TCP Slave as been added in project tee double click on Modbus_COM > Modbus_Master COM_Port >

Modbus_Slave COM_Port (1).

Modbus Slave COM Port configuration window will be displayed (2).
o] PLL_PHIS
= [ Modbus_coM (Modbus COM)
= ﬂj Modbus_Master_COM_Port (Modbus Master, COM Port)
m Maodbus_Slawve_COM_Port (Modbus Slawve, COM Part)

@ Modbus_Slave_COM_Port X e

General Modbus-RTU/ASCII
Modbus Slave Channel Slave Address [1..247] 1
Response Timeout [ms] 1000

Modbus Slave Init

ModbusGenericserialSlave If0
Mapping

Status

Information

Available parameters are:
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Element

Description

Slave Address [1..247]

Modbus Node ID of the Modbus RTU Slave Device

Response Timeout [ms]

Configuring Modbus Data Exchange

Timeout for Modbus slaves reply, given in milliseconds.

To configure Modbus data exchange select the Modbus Slave Channel tab (1)

The configuration is based on Channels. For each channel it can be configured a Modbus command that will be sent to the

Slave.

To add a new Channel click on Add Channel button (2), as shown in the following figure, the ModbusChannel dialog will be

displayed (3).

ﬂj Modbus_Slave_COM_Port

General

Modbus Slave Channel 0

Modbus Slave Init

ModbusGenericserialslave [jO
Mapping

Status

Information

Marme Access Type Trigger READ Offset
Channel 0 Read Holding Registers {Function Code 03) CYCLIC, t¥100ms 16#0000
-
ModbusChannel e [ o
Channel
Name Channel 0
Access Type [Read Holding Registers (Function Code 3) -
Trigger [Cvdic v] Cycle Time {ms) 100
Comment
READ Register
Offset 00000 -
Length 1

Errar Handling Keep last Value

WRITE Register
Offset 0x0000
Length 0

Cancel

Lox JI

e Add Channel... ] [ Delete... ] [ Edit... J

Available parameters are:
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Element Description

Name Channel Name

Access Type Selection of the Modbus command

Trigger Determines if the command execution is cyclic, in this case the Cycle Time must be
specified, or Rising Edge, in this case the command is launched on the rising edge event
of a boolean variable defined in the Modbus RTU Slave I/O Mapping

Comment User comment if required

Offset The starting Modbus address given in HEX format. Note: the addressing is zero based,
in case the Slave device has Modbus addressing 1 based the starting address provided
must be calculated with -1 offset

Length Number of registers to be Read/Write

Modbus RTU Slave I/O mapping is available by selecting the ModbusGenericSerialSlave I/O Mapping tab (4).

The Mapping shows a list of all Modbus read/write resources in the configured Channels.

In case the configured Channel uses a Rising Edge triggered command the Trigger bit is listed into the Mapping too.

[{] Modbus_Slave_COM_Port x -
General Channels
Variable Mapping  Channel Address Type Default Value  Unit Description

Modbus Slave Channel = 4y Channel 0 %IW50  ARRAY[0..9] OF WORD Read HoldingRegisters

+o 4 Channel 0[0] %IWs0  WORD 0000
Modbus Slave Init EE Channel 0[1]  %IWS1  WORD 0001 Default
ModbusGenericSerialSlave /0 e +o 4 Channel 0[2] %IW52  WORD 0002 mitSprache
Mapping +o 4 Channel 0[3] %IW53  WORD 0003
Status S Channel 0[4] %IW5s4  WORD 0004

] Channel 0[5] %IW55 WORD 0005
Information E ] Channel 0[6] YeIW 56 WORD 0006

4 Channel 0[7] %IW57  WORD 0007

+o 4 Channel 0[8] %IWs8  WORD 0008

+o 4 Channel 0[3] %IW59  WORD 0009

Update I/O variables

To always update I/O variables:

1. Double click

on Device (<device_name>)

2. Select PLC settings tab
3. Set"Enabled 1 (use bus cycle task if not used in any task)" in "Always update variables" option
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Devices ~ 0 X
=5 Untitled3 (=]
= ‘ Device
=-Elll PLC Logic
=i} Application
@ cn

m Library Manager

PLC_PRG (PRG)

- Symbel Configuration
= @ Task Configuration

= @ MainTask

& PLC_PRG
Device X =
Communication Settings Application for I/0 handling: [Application ~
Applications PLC settings

[ Update I0 while in stop

Files Behaviour for outputsin Stop: [Setall outputs to default b
Log Always update variables: [Enabled 1 (use bus cyde task if not used in any task) - B

Edit Licenses...
PLC settings 9

Bus cyde options
PLC shell Bus cycle task: <unspecified > v]

u dG
S ELIERL Addtional settings

Access Rights Generate force variables for 10 mapping  [C] Enable Diagnosisfor devices

[ Show 1f0 warnings as errors
Interface Parameters

Task deployment

Available options are:

Option Description

Disabled I/0 variables are updated only if used in a task

Enabled 1 I/0O variables are always updated by using bus cycle task if not used in any task
Enabled 2 I/0 variables are always updated by using bus cycle task

The above option will be inherited by a specific 1/0 item if "Always update variables" option is set as "Use parent device
setting”, from I/O Mapping tab.

Configuring PLC as Modbus RTU Slave Device

Note: When programmed as explained in this chapter the CODESYS V3 PLC will act as a Modbus RTU Slave
o device. To configure the device for communication with remote Modbus RTU 1/O slaves please refer to

Configuring PLC as Modbus RTU Master chapter

Once Modbus Serial Device has been added in project tree double click on Modbus_COM > Modbus_Serial_Device (1).
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Modbus Serial Device configuration window will be displayed (2).

tF| PLC_PRG

=[] Modbus_cOM (Modbus COM)
m Modbus_Serial_Device (Modbus Serial Device) o

m Modbus_Serial_Device X 9 i
General

Unit ID: 1 z
Modbus Serial Device I/0 Mapping Time Out: 2000 -

Information

Available parameters are:

Holding Registers (3 IW):(10

4k

Ak

Input Registers (SQW): |10

Element Description
Unit ID Modbus Node ID of the Modbus RTU Slave Device
Timeout If selected, timeout for Modbus Master queries, given in milliseconds

Holding Registers (%IW)

Number of holding registers available in PLC memory

Input Registers (%QW)

Number of input registers available in PLC memory

Modbus RTU Slave Device I/0 mapping is available by selecting the Modbus Serial Device 1/0 Mapping tab (3).
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[ Modbus_Serial_Device X -
Eeneral Channels
Variable Mapping  Channel Address Type Default Value Unit Description al
Modbus Serial Device 1/0 Mapping L Inputs %IWS]) ~ ARRAY[0.3] OF WORD Modbus Halding Registers
E ] Inputs[0] SIS0 WORD
Information £ 4y Inputs[1] SRIWS1 WORD
£ty Inputs[2] %IWS2  WORD
. 4 Inputs[3] %IW53 WORD
EE Inputs[4] LIS WORD |
-4y Inputs[s] %IWS5 ~ WORD E
e Inputs[6] YIV5E WORD
+o 4y Inputs[7] SRIWST WORD
. 4 Inputs[8] %lW58 WORD
. 4 Inputs[9] %IW53 WORD
=-T% Qutputs QW 50 ARRAY [0..9] OF WORD Modbus InputRegisters
+- " Outputs[0] LQWS0  WORD m
e Outputs[1] QWS WORD
+. T Outputs[2] BLQWS52 WORD
E ™ Outputs[3] %QWS3  WORD
+ T Outputs[4] %QWS4  WORD i
Always update variables: | Use parent device setting 7
IEC Objects
Variable Mapping  Type
@ Modbus_Serial_Device @ IoDrvModbusSerialdave
@ = Createnew variahle " =Mapto existing variable
Bug cyde options
Bus cycle task Use parent bus cyde setting  ~

EtherNet/IP Scanner

CODESYS V3 Runtime can use the built-in Ethernet interface of the HMI as EtherNet/IP Scanner. No additional hardware
is required.

To add an EtherNet/IP Scanner interface two steps are required.

Right click on Device (<device_name>) in project tree and select “Add Device”. Ethernet device is located under the
Fieldbusses > Ethernet Adapter category. Choose Ethernet device from list and click on “Add Device” to add it to the
current PLC configuration.

_
[J Add Device —

Mame: Ethernet

Action:

@ Append device (71 Update device

Device:

Vendor: [{AJI vendors = -
Mame Yendor Yersion

- [ Miscellaneous
= ﬂj Fieldbusses
+-tal CANbus
= - HE Ethernet Adapter
([ [Ethenet | 3S- Smart Software Solutions GmbH ~ 3.5.7.0
+ . — EtherMetf/IP
+-- Wil Modbus

Right click on Ethernet (Ethemet) item in the Project tree and select “Add Device”.
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EtherNet/IP Scanner is located under EthernNet/IP > EtherNet/IP Scanner category. Select EtherNet/IP Scanner from the
list and click on “Add Device” to add it to the current PLC configuration.

oo I

Mame: EtherMet_IP_Scanner

Action:

i@ Append device () Insert device Plug device ) Update device

Device:

Vendor: [{AI.I vendors v

Mame Vendor Wersion
—ﬁ Fieldbusses

—-—- EtherMet/IP

' +-—- EtherMet/IP Local Adapter

—-—- EtherMet/IP Scanner

_ (1 [EtherNet/1P Scanner | 35 - Smart Software Solutions GmbH ~ 3.5.7.50
+lﬂ-‘l$ Modbus
+- # Profinet 10

Double click on EtherNet/IP_IP_Scanner from project tree (1) and select General tab (2). Insert HMI IP address in
IP Address property (3).

—_— R —

-@ MainTask
-] PLC_PRG
-m Ethernet (Ethernet)
ﬁ EtherMet_IP_Scanner (EtherMet/IP Scanner) o

(] EtherNet_IP_Scanner X |

General e Address Settings

i@ Use static IP-Address

e IF Address: |192 L1688 . O

Ethen'et/IP
o

Status Subnet Mask: |

Gateway Address: | . . . |
Information

Obtain IP-Address automatically

N @ BOOTP DHCP

thernet Settings

Speed & Duplex: -

Options
Auto-reestablish connections
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Add and Configure Remote EtherNet/IP remote I/O devices

Note: EtherNet/IP remote I/O devices can be added to CODESY'S by installing a descriptor file with ".EDS"
o extension, provided by EtherNet/IP remote 1/O device manufacturer. EDS files can be installed from Tools

> Device Repository dialog, pressing on "Install..." button and choosing the EDS file.
Refer to CODESY'S Help for further details.

To add a EtherNet/IP remote I/O device, right click on Ethemnet > EtherNet IP_Scanner in project tree and select “Add
Device”. EtherNet/IP 1/O devices are located under EtherNet/IP > EtherNet/IP Remote Adapter category. Choose the

device from the list and click on “Add Device” to add it to the current PLC configuration.

==

.
[T Add Device

Name: TBEN_S1_4DIP_4DOP

Action:
@ Append device (7 Insert device (7) Update device

Device:

Vendor: [ <Al vendors =

Mame Vendor WVersion it
=[] Fieldbusses
= — EtherNet/IP £
== EtherNet/IP Remote Adapter
m EtherMetIP Adapter 35 - Smart Software Solutions GmbH ~ Major Revision=16#1, Minor Revision = 1651 b
m Generic EtherMet/IP device  3%- Smart Software Solutions GmbH  3.5.6.0
_|TBEN—51—4DIP—400P |TURCK Major Revision=16%2, Minor Revision = 1657
TBEN-51-8DIP TURCK Major Revision=16%2, Minor Revision = 1657

Once EtherNet/IP remote 1/0O device has been added in project tree double click on EtherNet/IP remote I/O device name
(1).

EtherNet/IP remote I/O device configuration window will be displayed (2).

=gk MainTask
H] PLC_PRG
= m Ethernet (Ethernet)
= If[j EtherMet_IP_Scanner (EtherMet/IP Scanner)
. TBEN_S1_4DIP_4DOP (TEEN-51-4DIP-4DOP) o
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__ TBEN_S1_4DIP_aDOP x\_g

User Parameter

EtherMet/IP IjO Mapping

Status

Information

168 .0

General Address Settings
1P Address: 192
Connections
Assemblies
Electraonic Keying

Keying Options

() Compatibility Check
(@ Strict Identity Check
Check Device Type
Check Vendor Code
Check Product Code
Check Major Revision

[] check Minar Revision

Restore default values

EtherNet/IP>

From the above window, it is possible to set IP address of EtherNet/IP remote 1/O device.

EtherNet/IP remote I/O device mapping is available by selecting the EtherNet/IP 1/O device Mapping tab (3).

__ TBEN_S1_4DIP_4DOP x|

T Channels
Variakle Mapping  Channel Address Type Default Value Unit Description
Connections & i IData o IVV50 UINT
_ - 4 IData S&IWS1 UINT
Assemblies 4 IData %IW52 UINT
- IData UINT
User Parameter : 4 TIWS3
£ 4 IData IS4 UINT
EtherNet/IP /0 Mapping e e IData sIwss  UINT
e b IData %eIWVi5e UINT
Status - IData wlws?  UINT
+ b IData %eIVW58 UINT
Information + Py OData SRQWS0 UINT
" OData %Qw5s1  UINT
- +- T OData %WQWS2  UINT
+. " OData %QWS3  UINT
Fa P OData QW54 UINT
Reset mapping | Always updatevariables: |Use parent device setting -
IEC Objects
Variable Mapping  Type
-~ g TBEN_S1_4DIP_4DOP g@ RemoteAdapter
-’*Q@ = Create new variable "% =Mapto existing variable
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Update I/O variables

To always update I/O variables:

1. Double click on Device (<device_name>)

2. Select PLC settings tab
3. Set"Enabled 1 (use bus cycle task if not used in any task)" in "Always update variables" option

Devices ~ 0 X
=5 Untitieds (=]
= ‘ Device
=-Ell] PLE Logic
=1L} Application

@ cn

m Library Manager

PLC_PRG (FRG)

- Symbol Configuration

= @ Task Configuration
=% MainTask
] PLC_PRG
B Device x =
Communication Settings Lpplication for If0 handling: [App{icaﬁon -
Applications PLC settings
[7] Update 10 while in stop
Files Behaviour for outputs in Stop: [Setall outputs to default -
Log Always update variables: [Enabled 1 (use bus cyde task if not used in any task) - B
|
PLC settings 9
Bus cycle options

PLC shell Bus cycle task: <unspecified » ']

Users and Groups
Access Rights
Interface Parameters

Task deployment

Addtional settings
Generate force variables for I0 mapping [ Enable Diagnosisfor devices

[ Show If0 warnings as errors

Available options are:

Option Description

Disabled I/0O variables are updated only if used in a task

Enabled 1 I/0 variables are always updated by using bus cycle task if not used in any task
Enabled 2 I/0 variables are always updated by using bus cycle task

The above option will be inherited by a specific I/0O item if "Always update variables" option is set as "Use parent device
setting", from I/O Mapping tab.
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Profinet I/0

CODESYS V3 Runtime can use the built-in Ethernet interface of the HMI as a Profinet |O Master. No additional hardware
is required.

To add a Profinet 10 interface two steps are required.

Right click on Device (<device_name>) in project tree and select “Add Device”. Ethernet device is located under the
Fieldbusses > Ethernet Adapter category. Choose Ethernet device from list and click on “Add Device” to add it to the
current PLC configuration.

.
[ Add Device &z

Mame: Ethernet

Action:

i@ Append device (71 Update device

Device:

Vendor: [q#JI vendors= -
Mame Vendor Version

#- [ Miscellaneous
= ﬂj Fieldbusses
+-taN CANbus
= - HE Ethernet Adapter
([ [Ethemet | 3S- Smart Software Solutions GmbH  3.5.7.0
+ . — EtherNet/IP
+- Wil Modbus

Right click on Ethemnet (Ethernet) item in the Project tree and select “Add Device”.

Profinet |O Master is located under Profinet 10 > Profinet 10 Master category. Select PN-Controller from the list and click
on “Add Device” to add it to the current PLC configuration.

L |
J Add Device o

Mame: PN_Controller

Action:
@ Append device () Insert device (7) Update device

Device:

Vendor: [ <Al vendors =

Mame Vendor Yersion

= [{ Fieldbusses
+. = EtherMet/IF
+--ME Modbus
= ¥ Profinet I0
= H¥ Profinet 10 Master
[0 eN-controller 35 - Smart Software Solutions GmbH | 3.5.7.30
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Double click on EtherNet/IP_IP_Scanner from project tree (1) and select General tab (2). Insert Slaves IP address range in
Default Slave IP Parameters (3).

=rgdE FrOmMNet_Li ask

H pou

= ﬂj Ethernet (Ethernet)

ﬁ PM_Contraller (PMN-Controller) o

ﬂ’j PN_Controller X -

| General e Station Name  controller

PMIO IfO M i
If0 Mapping Default Slave |P Parameter e

Status First IPAddress 192 . 1683 . 0 . 2
Last IP&ddress 192 , 188 . 0 . 254
Information
subnet mask 255 . 255 ., 2585 . O
Default Gateway o .0 .0 .0

Add and Configure Profinet 10 Slave devices

Note: Profinet 10 Slave devices can be added to CODESY'S by installing a descriptor file with ". XML" extension,
o provided by Profinet 10 Slave device manufacturer. XML files can be installed from Tools > Device Repository

dialog, pressing on "Install..." button and choosing the XML file.

Refer to CODESY'S Help for further details.

To add a Profinet 10 Slave device, right click on Ethemet > PN_Controller in project tree and select “Add Device”. Profinet
IO Slave devices are located under Profinet 10 > Profinet 10 Slave category. Choose the device from the list and click on
“Add Device” to add it to the current PLC configuration.
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g o

Mame: FEN20_16D%P
Action:

i@ Append device () Insert device Flug device () Update device

Device:

Vendar: [ <Al vendors =

Mame Yendor

—ﬂj Fieldbusses
= 4 Profinet 10
=t Profinet 10 Slave

----- [ codesysPlcPNDevice  35- Smart Software Solutions GmbH

K[ FENzo-16DXP Turck
- ¥l FEN20-4DIN-4DXN Turck
- ¥ FENZO-4DIP-4DXP Turck

Yerzion

SW=V1.0.0, HW=1

SW=5WV 1.4.6, HW=HW 1
SW=5W WV 1.4.6, HW=HW 1
SW=5W WV 1.4.6, HW=HW 1

Once Profinet 10 Slave device has been added in project tree double click on Profinet 1O Slave device name (1).

Profinet 10 Slave device configuration window will be displayed (2).

] PLC_PRG
-m Ethernet (Ethernet)
= [fJ PN_Controller (PN-Controller)
= - Hi) FEN20_16DXP (FEN20-16DXP)

----- il 15 _Dxp (15-DXF)
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¥ FEN20_16DXP xLe -

»

General Station Mame turck-fen20-16dxp Wl
I0%S Station Status
PMIO IfO Mapping
IP Parameter
Status
IP address [192. 188 . 0 . 2 |
Information Subnet mask |255 . 255 . 255 . 0 |
Default Gateway | 0.0 .0 .0 |
Communication

Send Clock (ms) Watchdog (ms)
Reduction Ratio VLAN ID

m

RT Class [RTClass i V]
User Paramelers
e Set all default values || aefRead all values || miFwrite all values
Parameters Value Allowed values s

Gateway parameter
Output behav. at communic. loss  setta 0 0.2

Deactivate all diagnostics no 0.1
Deactivate If0-AS5. Force Mode  no 0.1
Fieldbus configuration —
Deactivate Modbus TCP no
Deactivate EtherMet/IP no 0.1 &

From the above window, it is possible to set IP address of Profinet 10 Slave device.

Profinet IO Slave device mapping is available by double clicking on I/O Module item (3) and selecting PNIO Module 1/0
Mapping (4).

_— m

—ﬁ Ethernet (Ethernet)
=-[{J PN_cController (PN-Controller)
=¥l FEN20_16DXP (FEN20-16DXP)

----- il 15 _Dxp (15-DxXF)
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=XOXN

[l _15_DxP =
General Channels
Variable Mapping
PMIO Module I/O Mapping e S
Status .
E
. L
Information 4
L
E
E
L
E
=-
E
L
E
E
E
E
L
E
= K@
+ K@
+ - M

Update I/O variables
To always update I/O variables:

1. Double click on Device (<device_name>)
2. Select PLC settings tab

3. Set"Enabled 1 (use bus cycle task if not used in any task)" in "Always update variables" option

Devices * 1 X

=] Untitled3 o (=]

= l Device
=-E1 PLC Logic
= a Application

@ o
m Library Manager
PLC_PRG (PRG)
e Symbol Configuration

= @ Task Configuration
= $ MainTask

& PLC_PRG

Channel
Inputs

Digital InfOut
Input value Cho
Input value Chi
Input value Ch2
Input value Ch3
Input value Ch4
Input value Chs
Input value Che
Input value Ch7
Digital InfOut
Input value Cha
Input value Cha
Input value C...
Input value C...
Input value C...
Input value C...
Input value C...
Input value C...
Outputs

Digital InfOut
Digital InfOut

Address

2%IE100
%416 100

%1% 100,0
o4Ix 100, 1
%1% 100, 2
%1% 100, 3
%1% 100, 4
%4I%100,5
%1% 100,56
2%IX100,7
%%IE101

%IX101.0
o4Ix101.1
%Ix101,2
o%Ix101,3
%Ix101,4
o%I%101,5
%1% 101.6
%1017
QB 100

%QB 100

%0101

Type Unit

USINT
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
USINT
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

USINT
USINT
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- Device X
Communication Settings
Applications
Files
Log

| PLC settings e
PLC shell
Users and Groups
Access Rights
Interface Parameters

Task deployment

Available options are:

Application for /O handling: [Applicaﬁon

PLC settings

[[] Update IO while in stop
Behaviour for outputs in Stop: [Set all outputs to default -

Always update variables: [Enabled 1 (use bus cyde task if not used in any task) ~ 9

Edit Licenses...

Bus cyde options
Bus cycle task: <unspecified > v]

Addtional settings
Generate force variables for 10 mapping  [T] Enable Diagnosisfor devices

[ Show 1/O warnings as errors

Option Description

Disabled I/0O variables are updated only if used in a task

Enabled 1 I/0 variables are always updated by using bus cycle task if not used in any task
Enabled 2 I/O variables are always updated by using bus cycle task

The above option will be inherited by a specific /O item if "Always update variables" option is set as "Use parent device
setting", from I/O Mapping tab.

EtherCAT

CODESYS V3 Runtime can use the built-in Ethernet interface of the HMI as an EtherCAT Master. No additional hardware

is required.

To add a EtherCAT interface right click on Device (<device_name>) in project tree and select “Add Device”. EtherCAT
Master is located under the Fieldbusses > EtherCAT > Master category. Choose EtherCAT Master device from list and

click on “Add Device” to add it to the current PLC configuration.
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=XOXN

N ™
@ roaveice U, =~ ==

EtherCAT_Master

MName:

Action:

@ Append device Insert device Flug device () Update device

Device:

Vendar: [ <All vendors =

Mame Yendor Yerzion

+ﬂj Miscellaneous
—ﬂj Fizldbusses
if.---mn CANbus
= pf EtherCAT
E 'D;I Master
: ﬂj|EtherCATMaster
+‘ Ethernet Adapter
#. = EtherNet/IP

| 35 - Smart Software Solutions GmbH ~ 3.5.7.40

Double click on EtherCAT_Master from project tree (1) and select General tab (2) for EtherCAT Master configuration.

] EtherCAT_Master.EtherCAT Task

N ] pLC_PRG
() EtherCAT Master (EtherCAT Master) o

[f] EtherCAT_Master x

General e

EtherCAT If0 Mapping

Autoconfig Master/Slaves

EtherCAT. ™

EtherCAT NIC Setting

Status

Destination Address(MAC) |FF-FF-FF-FF-FF-FF

Broadcast Enable Redundancy

Source Address (MAC)
Information

00-00-00-00-00-00

| Browse.. I

Network Name |

@ Select network by MAC

A Distributed Clock

Cycle time 4000

Sync Offset 20
Sync Window Manitoring

Sync Window

a static IP address.

R

Note: If "Select network by name" is selected, HMI eth port used for EtherCAT communication must be set with

() Select network by Name

[+ Options

B u
B

ps
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Add and Configure EtherCAT Slave devices

Note: EtherCAT Slave devices can be added to CODESYS by installing a descriptor file with ". XML" extension,
0 provided by EtherCAT Slave device manufacturer. XML files can be installed from Tools > Device Repository

dialog, pressing on "Install..." button and choosing the XML file.

Refer to CODESY'S Help for further details.

To add a EtherCAT Slave device, right click on EtherCAT_Masterin project tree and select “Add Device”. EtherCAT Slave
devices are located under EtherCAT > Slave category. Choose the device from the list and click on “Add Device” to add it
to the current PLC configuration.

8 Add Device e sl

Mame: _750_354
Action:

i@ Append device () Insert device (71 Update device

Device:

Vendor: [«:AJI vendors =

Mame Vendor
= ﬁ Fieldbusses
= ot EtherCAT
= &;ﬁ Slave
=4 WAGQO Kontakttechnik GmbH & Co. KG - EtherCat fieldbus coupler series 750
[J | 750-354 EtherCat fieldbus coupler WAGO Kontakttechnik GmbH & ¢
ﬂj 750-354/000-001 EtherCat fieldbus coupler WAGOD Kontakttechnik GmbH & ¢
ﬂj Accelnet EtherCAT Drive {CoE) SoftMation Copley Contrals Com.
ﬂj Affinity in RFC mode SoftMotion Control Technigues
M Affinity SoftMotion Control Technigues

Once EtherCAT Slave device has been added in project tree double click on EtherCAT Slave device name (1).

EtherCAT Slave device configuration window will be displayed (2).

= @ MairTask
] EtherCAT Master EtherCAT Task
& pLC_PRG
=[] EtherCAT_Master (EtherCAT Master)
ﬁ _750_354 (750-354 EtherCat fieldbus coupler) o
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=XOXN

[ _750_354 x]_e

General Address Additional o
AutoInc Address [] Enable Bxpert Settings Ethercnt
Process Data
EtherCAT Address 1001 2 [] optional
Startup parameters
[+ Distributed Clock
EtherCAT If0 Mapping
Status
Information
From the above window, it is possible to configure EtherCAT Slave device parameters.
EtherCAT Slave device mapping is available by selecting theEtherCAT I/O Mapping tab (3).
[ _750_354 x|
General Channels
Variable Mapping  Channel Address
Expert Process Data o FC Contral, K-Bus Cycle Overrun Flag Disable %0X 100.0
i FC Control, Input Process Data Hold Request SR 100, 1
Process Data L E
B i FC Control, Qutput Process Data Hold Request SR 100.2
Lk
FC Control, Output Process Data Clear Reguest ¥100.3
Startup parameters : K@ s . #Q
+o i Diagnostics Control Word BRVYS1
EtherCAT 1/0 Mapping e A FC Status, K-Bus Cycle Overrun Flag %I 100.0
i FC Status, Input Process Data Hold Ack. %I 100, 1
Status ] FC Status, Qutput Process Data Hold Ack. 5pIx 100, 2
> A FC Status, Output Process Data Clear Ack. %L1 100.3
Information e Diagnosis History, New Message Available BLI¥101.7
] Diagnostics Status Word STV 51
Reset mapping | Always
IEC Objects
Variable Mapping  Type
- g _T750_354 ) ETCSlave
_3!.-'

g = Create new variable

W = Mapto existing variable
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Update I/O variables

To always update I/O variables:

1. Double click on Device (<device_name>)

2. Select PLC settings tab
3. Set"Enabled 1 (use bus cycle task if not used in any task)" in "Always update variables" option

Devices ~ 0 X
=5 Untitieds (=]
= ‘ Device
=-Ell] PLE Logic
=1L} Application

@ cn

m Library Manager

PLC_PRG (FRG)

- Symbol Configuration

= @ Task Configuration
=% MainTask
] PLC_PRG
B Device x =
Communication Settings Lpplication for If0 handling: [App{icaﬁon -
Applications PLC settings
[7] Update 10 while in stop
Files Behaviour for outputs in Stop: [Setall outputs to default -
Log Always update variables: [Enabled 1 (use bus cyde task if not used in any task) - B
|
PLC settings 9
Bus cycle options

PLC shell Bus cycle task: <unspecified » ']

Users and Groups
Access Rights
Interface Parameters

Task deployment

Addtional settings
Generate force variables for I0 mapping [ Enable Diagnosisfor devices

[ Show If0 warnings as errors

Available options are:

Option Description

Disabled I/0O variables are updated only if used in a task

Enabled 1 I/0 variables are always updated by using bus cycle task if not used in any task
Enabled 2 I/0 variables are always updated by using bus cycle task

The above option will be inherited by a specific I/0O item if "Always update variables" option is set as "Use parent device
setting", from I/O Mapping tab.
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PowerLink

CODESYS V3 Runtime can use the built-in Ethernet interface of the HMI as a PowerLink manager. No additional hardware
is required.

To add a PowerLink in project tree, PowerLink package must be installed. After that, it can be added in project tree.

PoweLink package installation
PowerLink package is included into JMobile Suite since version 2.6 under \CODESYS\V3\” folder.
Double click on "POWERLINK for CODESYS_X.X.X.X_RCXXX.package file" or install it from Tools > Package Manager.

The following image is shown. Check on the box to agree proceeding with the installation, and click on Next button.

' |
& Installation - License Agreement I&

POWERLINK for CODESYS v4.0.0.20 [4.0.0.20]

Please carefully read the license agreement below. You must accept the I |I|
license agreement to continuewith setup.,

§ [ severapiity Clause -

Should one provision of this Contract be or become invalid, or
should the Contract contain a gap, the validity of the remaining
provisions shall remain unaffected. In place of the ineffective
provisions, or in arder to fill the gap, a provision shall apply
which, in so far as legally viable, approaches the original
intention of the contractual parties as closely as possible, or
what can be assumed to have been their intention if they had
considered the point in question.

A

I haveread, understand, and accept the license agreement displayed above.
Checksum: F42E742F1D204750F24BBE4942843A119DB6R547

o>

L

Choose the setup type and click on Next button. Default choice is on Typical setup.
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i N
& Installation - Choose Setup Type ﬁ

POWERLINK for CODESYS v4.0.0.20 [4.0.0.20]
Flease selectthe typeof setup youwould liketo perform. I |I|

() Complete setup
All package components will beinstalled.

i@ Typical setup
The most commonly used package components will be installed.

{7 Customized setup

Full control over which package components are installed.
Recommended for advanced users.

Cancel ][ < Back ][ Mext =

b

Let all component selected and click on Next button.

i N
i Installation - Target Versions ﬁ

POWERLINK for CODESYS v4.0.0.20 [4.0.0.20]

One or morecomponents inthis packagewill modify existing versions, Flease I |I|
select all theversions which should beupgraded by this package.

CODESYS V3.5 5PY Patch 5 Composer Dedicated
CODESYS V3.5 SPY Patch 5

Cancel ][ < Back ][ Mext =
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When installation is completed the following window is shown. Click on Next to view installation summary. Click on Finish
to close.

-

¥ Installation - Setup Completed @

The package has been successfully installed. Click Finish to exit the wizard or Nextto see
the summary.

POWERLINK for CODESYS v4.0.0.10 RC10 [4.0.0.10]

In order for some components to become effective, you must restart the
application.

Next > ][ Finish

Add and configure PowerLink manager

Right click on Device (<device_name>) in project tree and select “Add Device”. Ethernet device is located under the
Miscellaneouscategory. Choose POWERLINK Managing Node Generic device from list and click on “Add Device” to add it
to the current PLC configuration.
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P

[ Add Device

Mame:

Action:

(1

Device:

i@ Append device Insert de

POWERLIMK_Managing_Mode_Generic

g uc £ =

(71 Update device

Vendor: [::AJI vendors =

Mame

= [ Miscellaneous

Vendor

(] | POWERLINK Managing Node Generic

= ﬁ Fieldbusses

Yersion

POWERLINK Managing Node with general parameters 4.0.0.0

[ »

m

Group by category

Double click on POWERLINK Managing Node Generic from project tree (1) and select general parameters tab (2) to

properly configure parameters.

LZMER ¢ e e e e

=-g& MainTask
& pLC_PRG

ﬁ POWERLIMK_Managing_Mode_Generic (POWERLINK Managing Mode Generic) o

m POWERLINK_Managing_Node_Generic X

POWERLIMNK Managing Node with
general parameters Parameters

eparameter

POWERLIMK Managing Mode with
general parameters IO Mapping

Status

Informatian

84

= Service_parameters
@ NodelD
# CDC_Buffer
& CDC_Buffer_Size
@ Input_Size
& Input_Size
# LossOfSocTolerance
# NMT_State
# Debug_output
@ TransmitsPRes
# ETHMame
# ETHAddress
@ Async_Slot_Timeout
# Cydic_time
@ Async_MTU_size
@ DefaultGateway
# Pre_Scaler

Type

USINT
ARRAY[D..0] of BYTE
UDINT

UDINT

UDINT

DINT

STRING(80)

BOOL

BOOL

STRING

ULINT

UDINT

UDINT

UINT

STRING

UINT

Value

240

0

0

0

100000
'NOT_DEFIMED'

100000

2000

300
'192.168.1.254'
2

Default Value Unit

241

0

0

0

100000
'NOT_DEFINED'

100000

2000

300
'192,168.1.254'
2
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Add and Configure PowerLink node devices

Note: PowerLink node devices can be added to CODESY'S by installing a descriptor file with ". XML" extension,
0 provided by PowerLink node device manufacturer. XML files must be inside a folder containing also a .XDC file.

It can be installed from Tools > Device Repository dialog, pressing on "Install..." button and choosing the XML

file.

Refer to CODESY'S Help for further details.

To add a PowerLink node device, right click on POWERLINK Managing Node Generic in project tree and select “Add
Device”. PowerlLink node devices are located under Miscellaneous category. Choose the device from the list and click on
“Add Device” to add it to the current PLC configuration.

o

] Add Device

W ET -HonenPOVYERL
Action:

i@ Append device () Insert device 2 (™) Update device

Device:

Vendor: [ <Al vendors >

Mame Vendar Wersion

=-[{ Miscellanzous
ﬁ openPOWERLINK device  Unknown vendor HW=1.00 5W=1.00 FW=0PLK ¥V2.1.1 FILE=01.00 XDC=01

Once PowerLink node device has been added in project tree double click on PowerLink node device name (1).

PowerLink node device configuration window will be displayed (2).

=¥ MainTask
& PLC_PRG
= m POWERLIMK_Managing_Mode_Generic (POWERLINK Managing Mode Generic)
m openPOWERLIMNK_device (openPOWERLINE device)
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(7] oPenPOWERLINK_device xa

POWERLIMK Parameters Parameter Type Value D
_ - @ Node_ID USINT 1
POWERLINK I/O Mapping _ -3 Service parameters
Status - @@ NMT_State STRIMG{E0)
- # Node_Type Enumeration of BYTE Mormal
Information ~  Optional BOOL TRUE
- @ Reset_In_Operational BOOL FALSE
T - # AutostartMode BOOL TRUE
B - # PolResponseTimeout UDINT 27000
= Object Dictionary
= - [23 Communication Profile Area
= [l PDO_RxCommParam_00h_REC
.= PDO_RxCommParam_00h_REC
- @ Index UINT 161400
- @ Name STRING 'PDO_RxCommPara...| 'FDO_Rs
- & t_ObjectType Enumeration of INT RECORD
- @ t_DataType Enumeration of INT
- @ AccessType Enumeration of INT ra
- & Defaultvalue STRING
- @ Actualvalue STRING
- & PDOmapping Enumeration of INT no
‘ & NumberOfEntries
@ Index UINT 16#1400
- # SublIndex BYTE 1620
& MName STRING ‘MumberOfEntries’ ‘Mum
PowerLink node device mapping is available by double clicking on POWERLINK 1/0 Module tab (3).
ﬁ openPOWERLINK_device X LQ
POWERLINK Parameters Channels
Yariable Mapping  Channel Address Type U
POWERLINK I/0 Mapping T DigitalOutput_I6200_501 %0B100  USINT
% DigitalInput_Is000_S01 %elB 100 USINT

Status

Information

Update I/O variables

To always update I/O variables:
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1. Double click on Device (<device_name>)

2. Select PLC settings tab
3. Set"Enabled 1 (use bus cycle task if not used in any task)" in "Always update variables" option

Devices ~ 0 %
=) Untitied3 B3
= -. Device
=&l PLC Logic
=1} Application
@ o

m Library Manager

PLC_PRG (PRG)

- Symbol Configuration
= @ Task Configuration

=-g& MainTask
& PLC_PRG

B Device x =
Communication Settings Application for IfO handling: [Applicaﬁon w
Applications PLC settings

[] Update 10 while in stop
Files Behaviour for autputs in Stop: [Set all outputs to default -
Log Always update variables: [Enabled 1 {use bus cyde task if not used in any task) - 9

Edit Licenses...
| PLC settings e

Bus cyde options
PLC shell Bus cycle task: <unspecified> ']
u dG

S LS Addtional settings

Access Rights Generate force variables for 10 mapping  [] Enable Diagnosisfor devices
[] Show IfQ warnings as errors

Interface Parameters

Task deployment

Available options are:

Option Description

Disabled I/0 variables are updated only if used in a task

Enabled 1 I/0 variables are always updated by using bus cycle task if not used in any task
Enabled 2 I/0 variables are always updated by using bus cycle task

The above option will be inherited by a specific I/O item if "Always update variables" option is set as "Use parent device
setting”, from I/O Mapping tab.

Internal PLC (CODESYS) | User Manual | v400 (2020-02-04) | EN | © 2009-2020 Exor International S.p.A. 8 7



Internal PLC (CODESYS V2)

Internal PLC (CODESYS V2)

This manual describes the Exor control system based on the CODESYS V2 PLC software.
The documentation covers:

o CODESYS V2 running on eTOP Series 400, 500 and 600 products
« Use of integrated /O optional modules
« Use of remote Modbus/TCP and CANopen optional modules

Note: This manual is not intended as CODESYS V2 programming manual, for specific documentation regarding
0 CODESYS V2 Development System please refer to the CODESYS web site www.codesys.com and to its on-
line help.

Control Solutions with Exor and CODESYS V2

Exor products can deliver effective HMI and control solutions based on JMobile and CODESYS V2.
Exor eTOP Series 400, 500 and 600 HMI products have been designed to include the CODESYS V2 PLC runtime.

The PLC runtime is automatically transferred to the device by JMobile Studio as part of the JMobile Runtime and it is
running with the support of the operating system of the device.

CODESYS V2 Development System suite is required to develop and debug PLC applications and transfer them to the Exor
HMI device.

The CODESY'S V2 runtime requires a license activation to be used. CODESYS V2 license is activated by plugging on the
operator panel one of the optional modules that includes CODESYS V2 license. The modules are plug & play, no further
steps are required to activate the license.

The following table contains a list of optional plug-in modules that include the CODESYS V2 license.

Module Description

TCM-19 Plug-in module CAN with CODESYS V2 license (only for eTOP Series 400)

PLCMO01-CDS | Plug-in module CAN with CODESYS V2 license

PLCMO1-NEC | Plug-in module CAN with CODESYS V2 license without Bus Extension connector

PLCM02-CDS | Plug-in module KNX TP with CODESYS V2 license

PLCMO05-CDS | Plug-in module with only CODESYS V2 license

PLIO03-CDS Analog/Digital /0O Plug-in module with CODESYS V2 license

PLIO06-CDS Digital 1/0 Plug-in module with CODESYS V2 license

PLIOO7-CDS Relay Output Plug-in module with CODESYS V2 license

Note: License is required for the operation of CODESYS V2 runtime. CODESYS V2 runtime will communicate
0 with the Development System only with a module containing a license.
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System Configuration
The HMI and control solution based on JMobile and CODESY'S V2 can be applied in different configurations.
Compact Stand-alone Controller

The HMI and control system can be used to build very compact standalone systems. Input/output is available using the
integrated 1/0O optional modules.

DESYS WV2PL
JMabile HMI CODESYS c
CODESYS W2 License
eTOP400/ 500,000 HMI Platform 110 Optiocnal

Module

Controller with Remote I/0

A fieldbus interface (either built-in or with an optional module) is available for the HMI and control solutions. Configurations
with local and distributed /O are possible.

JMabile HMI CODESYS V2PLC
CODESYS V2 License
eTOPA0000/600 HMI Platform Fieldbus /0 Optional

Optional Module Module

Connectivity in HMI and Control Systems

Even when adding the control option with the CODESYS V2 PLC, the HMI still retain its full communication capabilities
based on JMobile communication drivers.

Note: The communication capabilities over Serial network are limited by the amount of serial interfaces
0 available, each serial interface supports a single communication protocol. Specific optional add-on serial
interface modules are available to increment the amount of serial interfaces at disposal.

Requirements and Limitations

The following firmware and software versions are required to work with the CODESYS HMI and control systems:
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Element Version
JMobile Studio and Runtime 1.80 SP1 or higher
Operator panels BSP version UN20: 2.65 or higher

UN30: 1.66 or higher
UN31: 1.66 or higher

CODESYS V2 Development System 2.3.2 or higher

Getting Started

This chapter provides the necessary informations on how to set-up the HMI + CODESYS Plc system. The required
operations are listed below and explained in the forthcoming chapters.

CODESYS V2 Development System installation

Exor Target Support Package installation

JMobile Runtime installation into the operator panel

Mounting optional Plug-in modules into operator panel to enable CODESYS V2 plc

CODESYS V2 Target Settings

Download plc application

Symbol File configuration with CODESYS V2 Development System

©® N o g s~ wDdhd =

Communication Setup in JMobile Studio

CODESYS V2 Development System installation

The CODESYS V2 Development System can be downloaded for free from the CODESY'S web site
at http://www.codesys.com/download.html.

You need to register before you can download the software.

Below the required componets to be selected:
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|

-

Select Components p.u:w*"‘ TR0
Chooge the cormponents Setup will install, ) o - AL
Select the componentz you want toinstall, and clear the components you da not want to
inztall.

Y223 n Description
g CoDeSys base component b IECE-1131-2 Programrming

system for controller.
with different programmming
languages, codegenerators,

- 35 Licenzing Manager
[ CoDeSys Softkiation

m

~[]CaleSys HMI Online functions, integrated
= . Communication modules y-'isualizatiu_:un, -
..... . CoDieSys Gateway Server i inclusive Ilbr_arles, help.
_____ [ CoDeSys OPC Server documentation, examples, ...
-+ CoDeSps ENI Server
-1 CoDeSys SPRTE w7
Space Reguired on C: 187308 K.
Space Awvailable on C: 22911636 K

¢ Back Mext > | Cancel

Note: The operator panels internal PLC is compatible with CODESYS V2.3 Development System only.
9 CODESYS V3.5 Development System is NOT compatible with CODESYS V2 Runtime.

Exor Target Support Package installation

A dedicated Target Support Package (TSP) is required to allow the standard CODESYS V2 Development System to
program control systems based on eTOP Series 400, 500 and 600 products.

The EXOR TSP is included into JMobile Suite since version 1.91 SP1 under \CODESYS\V2\” folder,
and is also available for download from the web site www.exorint.net.

The TSP is provided as a zip file that must be unzipped to a folder respecting its internal directory structure.

The CODESYS Development System includes a tool called “Install Target” for the installation of the Target Support
Package. The Install Target tool is part of the CODESY'S program group that can be found in the Start Menu after the
installation of the software. This tool can be used both for checking the installed TSP and for installing new ones.
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) 35 Software

-]

L]

35 Forum

35Homepage

35 Licensing Manager
v./ Versionlnfo
, CoDeSys ENI Server
| CoDeSys HMI
, CoDeSys 5P PLCWIinNT
, CoDeSys SPRTE

; CoDeSys V2.3
|| CoDeSys SoftMotion V2.3
| CoDeSys UserManual V2.3
By CoDeSys V2.3
| CoDeSys Visualization ¥2.3
[ CoDeSys WebServer

|| First Steps with CoDeSys

‘ﬁ InstallTarget

Communication

| Accessories

| Games

1

Back

| |Search programs and files

Pozsible Targets:

User

Documents

Pictures

Music

Computer

Control Panel
Devices and Printers
Default Programs

Help and Support

Installation directony:

Yy

Inztalled T argets:

- 35-Smart Software Solutions GmbH

Open...

Install

Remove

browse for the file with .tnf extension present into the TSP folder extracted from the zip package:
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B
Pozsi I-}a{)pen — u

Installation directan: I

Look in: I 1 install j e cf B

Mame . Date medified Ty
L IMobileWCE_ARM30 16/03/2014 19:20 Fi
L IMobileWCE_ARME1 16/03/2014 19:20 Fi
L IMobileWCE_MIPS 16/03/2014 19:20 Fi
1. Lib_EXOR 16/03/2014 19:20 Fi

|| | EXOR.tnf 23/07/2012 15:00 Tl

4 | m | 5

File name: IEXOF{.tnf

Filzs of type: ITarget Information File {*. TMF)

Installation directany; Ic:'\pmgram filezh3z zoftwareh |

Pozsible Targets: Installed T argets:

=8 EX0OR Intermnationsal [~ 35-Smart Software Solutions GmbH
i EX0R International CoDeSws fo
i ExX0R Intemational CoDeSys fo
i EX0R Intemational CaD e5ys fo

Inatall
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Pozzible Targets:

Installation directory:  |chprogram filesh 3z softwareh, |

Inztalled Targets:

- EXOR Intemational - 35-Smart Software Solutions GmbH
i EXOR Intemational ColeSys fo
- EXOR Intg
i eeor 1 InstallTarget _!_ &J
The installation directory does not exist, Create?
* ]

Installation directony: Ic:'\program filesh3z sofbware', |

Fozsible Targets:

Inztalled Targets:

= EXOR International - EX0R Intemational
.- EXOR Intemational CoDeSys fo (- 35-Smart Software Solutions GmbH
.- EXOR Intemational CoDieSys fo
i EXOR Intemational CoDeSes fo

Irstall

Remave

The following Targets are included into the EXOR TSP for JMobile:
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Target Platform

EXOR CODESYS for JMobileWCE (WCE/ARM | eTOP Series 500 and Series 600 products with
UN31) 600MHz CPU

EXOR CODESYS for JMobileWCE (WCE/ARM | eTOP Series 500 and Series 600 products with 1GHz
UN30) CPU

EXOR CODESYS for JMobileWCE (WCE/MIPS) | eTOP Series 400 products

Updating Old Target Support Packages

When a new version of the Target Support Package is available, it can be installed replacing the older one. EXOR always
tries to guarantee the complete compatibility with the previous TSP versions.

If the new TSP is not fully compatible with the previous version some changes to adapt the PLC application to the new TSP
may be required. In these cases, the updates to the Target Support Package, will come with proper instructions for the
conversion of existing projects.

The TSP update procedure is identical to the first installation of the TSP, please refer to the proper chapter for specific
informations.

JMobile Runtime installation

The HMI and control system is composed by two main subsystems, the JMobile HMI runtime and the CODESYS V2 PLC
runtime.

As the CODESY'S PLC runtime is part of the JMobile HMI runtime it is necessary to install the JMobile Runtime on the
operator panel to have the PLC runtime running. For further information on installing the runtime, please refer to JMobile
Studio help.

Mounting Plug-in modules to enable CODESYS V2 plc

Optional modules of type PLCM (Communication Modules) and PLIO (I/O modules) with CODESY'S V2 license can be
installed in all eTOP Series 500 and 600 HMI products.

The steps to follow for the installation of the optional module are shown in the following figure and are the following:

If present, remove the sticker covering the plug-in slot
Insert the guides of the module into the holes in the enclosure
Press the module down into the connector

> Dd =

Lock the module using the screw
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o Note: Do not plug or remove optional modules when the HMI device is powered.

The following figure shows eTOP504 and eTOP507 with option modules PLCM01-CDS mounted.
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Slot Numbers

eTOP Series 500 and 600 products have up to 4 slots available for optional modules. Slots are numbered from 1 to 4.
Numbering of the slots is shown in the following figure.

Slot#1 Slot#3

Slot#1

Slot #2 is located on the top of the option module plugged into Slot #1.
Slot #4 is located on the top of the option module plugged into Slot #3.

Recognizing Plug-in modules mounted on HMI
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If correctly installed on the operator panel and recognized by the system, the optional modules are listed into the Plugin
List.

The Plugin List is an item of the System Settings rotating menu.

The following figure shows a PLIO06-CDS plugged into Slot #1.

System settings

Plugin List

CODESYS V2 Target Settings

When a new PLC program is created, as first step it is necessary to specify the Target by choosing one of the available
configurations from the list of available TSP as shown in the following figure.

Target Settings

Configuration: | Mone

Mone

[| 35 CaDeSys 5P PLCWIRNT ¥2. 4

35 CoDeSys SPRTE

35 CoDeSys SPRTE SM Special

EXOR Intemational CoDeSys for JMabile’w'CE MWCEAARM UM30)

EX0R Intemational CoDeSys for JMobile’w'CE PWCEAIPS)

For Exor HMI Series products you have the following Target choices:
o EXOR International CODESY'S for JMobileWCE (WCE/MIPS)
o EXOR International CODESY'S for JMobileWCE (WCE/ARM UN30)
o EXOR International CODESY'S for JMobileWCE (WCE/ARM UN31)

The Target selection depends on the type of processor used in the HMI model. The processor type is shown in the System
Settings page of the HMI, when BSP Settings voice is selected, into the Info section under Name. See an example in the
following figure.

9 8 Internal PLC (CODESYS) | User Manual | v400 (2020-02-04) | EN | © 2009-2020 Exor International S.p.A.



=XOXN

System settings

BSP Settings

A list of HMI models with the indication of the Target Settings is given in the following table:

HMI Model Target Settings Platform

eTOP406 UNZ20 600MHz MIPS CPU
eTOP407 UN20 600MHz MIPS CPU
eTOP408 UN20 600MHz MIPS CPU
eTOP410 UNZ20 600MHz MIPS CPU
eTOP412 UN20 600MHz MIPS CPU
eTOP413 UN20 600MHz MIPS CPU
eTOP415 UN20 600MHz MIPS CPU
eTOP504 UN31 600MHz ARM CPU
eTOP506 UN31 600MHz ARM CPU
eTOP507 UN31 600MHz ARM CPU
eTOP507G UN31 600MHz ARM CPU
eTOP605 UN31 600MHz ARM CPU
eTOP507M UN30 1GHz ARM CPU
eTOP507MG UN30 1GHz ARM CPU
eTOP510 UN30 1GHz ARM CPU
eTOP510G UN30 1GHz ARM CPU
eTOP512 UN30 1GHz ARM CPU
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HMI Model Target Settings Platform

eTOP513 UN30 1GHz ARM CPU
eTOP515 UN30 1GHz ARM CPU
eTOP515G UN30 1GHz ARM CPU
eTOP607M UN30 1GHz ARM CPU
eTOP610 UN30 1GHz ARM CPU

After selecting the Configuration, the Target Settings dialog box will appear as shown in figure.

Target Settings @

LConfigurahion: Ex0R International CoDeSys for JMobile'/CE [WCE AARM LIN30)

Target Flatform ] Memary Layoul] General] Metwark functionality] Visualizalion]

| Intel Strongd Rk ~|
GE ~| [r3 =] |ro =]
-
[FRO ~| [Fr3 ~| RO -]
-

Diefault | Ok | Cancel |

These settings can also be reached from the “Resources” tab of the CODESYS V2 Development System.

Below you can find basic explanation of the options available in the EXOR International Target Settings. A detailed
explanation of all the options is available in the CODESYS V2 online help.

Package and cannot be changed by the end user.
Some other options described in the online help are not available for use in the EXOR International Target
Support Package.

o Note: Some options available into the Target Settings are fixed for the EXOR International Target Support

Target Settings: Memory Layout

The Size table contains the memory size available for Code and memory areas, the size are reported in Byte (Hex). For
example the amount of memory for PLC Application code is 1MB. The application files are stored on the Operator panel
internal flash memory.

Maximum number of POUs specifies the max number of POU allowed in a project
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Target Settings

Configuration: EXOR International C o E [LCE b LN 30)
T arget Platform  Memary Lapoot lGeneraI] MHetwork, functionalit_l,l] Visualization]
Base Size Area
Code [ ’W
Global : ~
Memany [ W
Input : v W
Output [ ’W
Fietair: W l_ W
-
[emmoon
Default | ’Tl

Cancel |

Target Settings: General

The next figure shows the General tab. Among the options available the most commonly used options are:

Download symbol file: when set, symbol file is downloaded into PLC. This is required for the automatic symbol file

upload procedure. We suggest to set this option.

Load bootproject automatically: when set, the boot project is automatically created and downloaded into the PLC

together with application.

For all the other options we suggest to refer to the CODESYS manual.

Target Settings @
Configuration;
T arget Platfarm I Memomy Layout  General | Netwaork functionality | Wisualization
1/0-Configuration
[v Configurahle
[ Mo address check
W Download symbol file
[ Syrnbal canfig frarm 1N file
[ W PLC Browser [ Load boot project automatically
v Trace
v Online Change [ Retain farcing I
[ Update urused 1/0z
Default | 0k, | Cancel

Target Settings: Network functionality

Network functionality tab enable the use of Network variables, the system allows exclusively the use of UDP network

variables.

Internal PLC (CODESYS) | User Manual | v400 (2020-02-04) | EN | © 2009-2020 Exor International S.p.A. 1 0 1



Internal PLC (CODESYS V2)

-

Target Settings @
Configurahion: Ex0R International Ce , : [ AR LIN30)
Target Platform ] Memary Layout ] General Metwork functionality | \isualization ]
N V¥ Support network, variables

Mames of supported network interfaces:

Example of a name list:
CaM:JDP.DPDEVNET
max. 7 characters/name |

Drefault | ] | Cancel |

o Note: Visualization is not supported from the Exor CODESYS Runtime version. The corresponding tab in Target

Settings has no use.

Download PLC application

Before to go online and download the PLC application it is necessary to set Communication Parameters selecting in the

Development System: Online > Communication Parameters.

The first time this dialog is opened, the user will be requested to specify the channel for the connection to the PLC runtime.

-

Communication Parameters

Channels

B |

Marne | Y alue | Cormment |

LCancel

Remove

Gateway ...

HERE kg

Update

%

-

Click on “New...” button to create a new Communication Channel.

When creating a new Channel, you have to define the type and all the relevant parameters in the dialog box.

Communication is possible by Ethemnet using level 2 driver, selecting “Tcp/Ip (Level 2)” from the device list:
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Communication Parameters: New Channel ﬁ
Mame |HMI via TCP/IP 0k,
Device LCancel
M ame | Irfic
Topdlp 35 Tepdlp driver

e SRl 35 Tepdlp level 2 driver

L

Once confirmed, the new Channel is added to the Channels list into the Communication Parameters dialog. Selecting the

new Channel it is possible to specify the IP address of the PLC runtime that must be entered in the “Address” parameter;
see the following figure as example.

The other parameters: Port, Blocksize and Motorola byteorder are correct for operation with Exor and do not require to be
modified.

-

Communication Parameters

Channels
= Local ITep/Ip (Level 2] |
b HMI wia TCPAP
Mame Value Carnment Lancel
Address IP address or hostname
Port 1200
Blocksize 128 Must match with runtime he

Motorola bpteor... Mo
Remove

Gateway ..

A"

Update

e

Then to download the PLC application it is necessary to enter Online mode;

to do this select Online > Login command from CODESY S workbench. The system will verify the presence of an
application into the PLC, asking the confirmation before proceeding with the download.

After the download operation the CODESY'S application is stored into a volatile memory, this means that if the operator
panel is restarted, the CODESYS application is lost.

To store the application into the non-volatile flash memory of the panel it is necessary, while Online, to launch the
command “Online > Create Boot Project”.
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Note: It is possible to download the Boot Project automatically at project download by selecting the “Load
o bootproject automatically” option available among the Target Settings options. For more information please refer

to the Target Settings chapter.

PLC Project Upload

PLC project upload is supported in the Exor implementation.

To upload a PLC project from the HMI, select the command Open from the File menu and click on the “PLC” button to

specify the source of the open action.

®y Open

[t

Look in: |  Test V2

Mame

ﬁ) Test V2.pro

L L

7| « & ot @
Date modified
26/07/201212:39

Ty
i

File name: ® prol

Qpen

Files of type:  |CoDeSys Project (" pro)

Open project from PLC

Open project from source code manager

j Cancel

FLC ...
EMI ...

When opening a program from PLC, CODESYS V2 requires the specification of the Target Settings.

PLC Project upload can be executed only if the project source code has been downloaded to the target device.

The “Source code download” command is available from the “Online” menu of the CODESYS V2 Development System.

Symbol File configuration with CODESYS V2 Development System

The CODESYS V2 Development System can create a list of all the variables available into the PLC program in form of a
file with “.sym” extension. This file is generated when the application is Build and it is stored in the application folder.

Going to “Project > Options...” it's possible to configure symbol file.

To enable the generation of the Symbol file check the option “Dump symbol entries” as shown in the following figure.
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SR
LCategony:

Load & Save
Uszer Information
Editor

Desktop [~ Dump %ML symbol table
Colars

Directories

Log

Build

Pazswords

Source download
Symbol configuration
[ atabase-connection
Macros

v Dump symbol entries

To make sure that Symbols are created for all variables in all POUs, for Global Variables and for variables defined in the
PLC Configuration click on the “Configure symbol file...” button.

Check the option “Export variables of object” in the Set Object Attributes dialog box, as shown in the following figure.

Set object attributes

< | T 3

¥ Export data entries

I~ E «port structure components
v Ewxport anay entries

W wirite access
—— |

In some cases, duplication of symbols for variables associated to integrated I/O modules in the “.sym” file may be
experienced. To remove the duplication selected the “PLC Configuration” voice from the objects list and uncheck the option
“Export variables of object”.
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el W TR DTy i e L L P T e P T R T T T TR R AT Ty

3 library S'SLIBTIME LIB 23315 15:06:50: global vanables
|:| librarny SYSTASKIMFO.LIE 23.3.15 15:06:50:; global wariable

H "\"\’i1l:1l:|'|i"l:nle H |

PLC Configuration I

4 | 1 [ r

[ Ewport variables of object I
WO datd eriies

[ Export structure components

¥ Esport array entries
¥ ‘Wiite access

-

Please refer to CODESYS V2 documentation for additional information.

Communication Setup in JMobile Studio

JMobile communicates with the internal CODESY'S V2 runtime using the CODESYS V2 ETH protocol. Localhost
127.0.0.1 should be entered in the IP Address parameter, this identifies the PLC as internal CODESY'S V2 runtime.

BlockSize parameter can be increased up to 1024.

The system supports Level 2 and Level 4 protocol types for the communication with the CODESYS runtime.

rCODES‘f’S V2 ETH ﬁ-‘
[C]PLC Network
Alias |
IP address | 127 .0 .0 . A
i | 1200
BlockSize | 128
Timeout (ms) ’10000— :
Protocol type [Level2 _]

Source Address 0 =
Destination Address 0 =

PLC Models

Motorola

|

Additional informations regarding the CODESYS V2 ETH driver are available in JMobile help Communication drivers

section.
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Import Symbol Files in JMobile Studio
JMobile Tag Editor supports direct import of CODESYS V2 symbuol file for an automatic and faster definition of the Tags.
Use the command “Import Tags” in JMobile Tag Editor to import the symbols generated by the Development System.

Select *.sym as Import Type in the JMobile Tag Import dialog, as shown in the following figure.

- .
Tag Import LJ&
Select Controller CoDeSys ETH -
Select Import Type *.5ym -

L.

CODESYS V2 Development System generates a new version of the “.sym” file each time the PLC project is built.

CODESYS V2 Ethernet communication driver supports automatic symbol file (SDB) upload from the PLC; the HMI can
upload the symbol table from the PLC using the communication protocol.

Any change in the tag offset information due to a new compilation of the PLC program does not require importing again the
symbol file.

Symbol file must be imported again when:

« tags have been renamed
« tags have changed data format or
« new tags have been added.

Tag Addressing
Tag addressing informations are visible in the Tag Address dialog. See an example in the following figure.
The following Address Spaces options are available:

« PLC Memory

« PLC Memory Bit
o PLC Input

o PLC Input Bit

o PLC Output

« PLC Output Bit

« Retentive Memory
« Local/Global Var
« Local/Global Var Bit
« Local/Global Var(5)
« IP Override IP

« Projectld
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CoDeSys ETH

CoDeSys ETH

Address Space Tag Name Offset
Local/Global var = PLC_PRG/counter 144 =
Data Type
v} unsignedInt -
Conwversion
+/-
| | (o] [

b

Retain variables are in segment 3, Global and POU (Program Organization Unit) local variables without direct address are

in the subsequent segments.

The reference to variables in the CODESY'S system consists of “POUref” (the segment), Offset and size.

Maximum number of connections

CODESYS V2internal PLC supports up to 4 concurrent connections to other devices.

Communication Diagnostic

JMobile reports communication diagnostic information also for the communication with the internal PLC runtime. To display
communication diagnostic information use the proper System Variables or the System Logger. For further information

please refer to JMobile Studio help.

Configuring I/O

CODESYS V2 implementation for eTOP Series 500 and 600 products support configuration of integrated and remote 1/0O.

Remote 1/0 can be based on CANOpen or Modbus Ethernet.

Simple configurations using CANOpen bus for remote I/O can be realized adding the CAN optional module PLCMO01 to the

HMI.

Modbus Ethernet I/O uses the integrated ethernet port of the HMI as interface to the network. In this case you can use

PLCMO05-CDS, a module that enable the CODESY'S V2 license but without bus interface.

Integrated 1/0O systems are based on optional plug-in modules named PLIO.

To configure an 1/O optional module, select “Resources” tab into CODESYS V2 Development System then click on “PLC
Configuration”. Use the “Insert Element/Append Subelement” commands from Insert menu or from context menu on right
click on the Root voice of configuration tree. The list of available elements will appear as sub-menu.

108
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Choose the I/0 type from the list to add it to the current PLC configuration.

(i File Edit Project Insert Extras Online Window Help

e e e

2 Resources
(2] Global Variables
- (2] fibrary ANALYZATION LIB 5.10.99 08:05:0
-] library IECSFCLIE 232,15 15:0850; globa
1] library SvSLIBCALLBACK. LIB 22315150
-2 fibrary SYSLIBTIME.LIB 23.3.15 15:06:50:
(2] fibrary SYSTASKINFO.LIE 23315 15.065
Blarn configuration
Library Manager

Log
@ PLL - Broveser
PLL Carfiguration
@ Sampling Trace
ﬁ Target Settings
T ask configuration
Q Watch- and Recipe Manager
3% Wwiorkspace

e[ [ [

The parameters of all integrated I/O modules are collected in single tab of the PLC Configuration tree.

PLIO03

EXOR International JMohile JICE
Insert Element

Append Subelement
Replace element

Calculate addresses

Cut

Copy
Paste
Delete

Ctrl+X
Ctrl+C
Ctrl+V

Del

CanMaster...
PLICO3...

PLICOG...

PLIOOT...

Ethernet /O Slave...

PLIOO03 is a multifunction I/O module.

Due to the high level of integration and configurability, PLIOO03 offers a “one-board solution” for most typical 1/0

configurations in simple applications.

PLIOO03 specifications are the following:

« 20 optically isolated digital inputs; configurable as counter/encoder channels
« 12 optically isolated digital outputs

« 4 non-isolated (4 differential or 8 single ended channels) 12bit analog inputs configurable for voltage, current,
resistance or temperature measurement

« 4 non-isolated 12 bit analog outputs configurable for voltage or current

« 1dedicated PT100 channel-input for general usage or compensation of thermocouples.

The following figure shows a configuration for eTOP504 and eTOP507, using the PLIO03 module.
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Note: eTOP504 and eTOP605 panel models require the use of a Bus extender module for the installation of the
0 PLIOO03 I/0 module.

After including the PLIO03 module in the PLC configuration, as shown in the following figure, Specific configuration steps
must be performed for different parts of the module.

-~

Base parameters

- g/ Digital Inputs[FIX]

H T Module id: 41
------ t|Digital Output=s[FIX]
- | PLIC03 — Counter ~ Encoder #1[FIX] Mode id: |0
-t | PLIC03 — Counter ~ Encoder #2[FIX] -
5...[T | PLIO03 — ANALOG INPUTS[FIX] ntEdiees | Gl
------ PLIO0Z — ANALOG OUTPUTS[FIX] Output address: [%3B0

Diagnostic: address: | %B4

Comment: |

Base parameters

The following figure shows the Base Parameters tab for integrated I/O modules.

Base parameters

Module id: 41
Nodeid: |0
Input address: IZﬂBD—
Output address: IZE!BD—
Diagnostic address: IW

Canmmient; |

Element Description

Module id | CODESYS internal identifier used to recognize the board; it is a read only parameter.

Node id CODESYS internal identifier assigned by the Development System depending on the order of
the board in the PLC Configuration layout; it is a read only parameter.

Input Starting address for input information
address

Output Starting address for output information
address

Diagnostic | Memory address for the storage of diagnostic information of the 1/O module
address

Configuring Digital Inputs
PLIOO03 includes 20 programmable digital inputs.
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Normal use of digital inputs does not require any additional configuration.

Counter/Encoder Inputs

PLIOO03 includes 2 programmable Counter/Encoder channels.

Each Counter/Encoder channel is associated to a group of 4 digital inputs. When a Counter/Encoder channel is enabled,
the associated digital inputs cannot be used as normal inputs. In case all the 2 Counter/Encoder channels are enabled, only
12 digital inputs are still available for normal operation. Please refer to PLIO03 hardware manual for detailed specifications
and wiring diagrams.

Configuration of Counter/Encoder inputs must be done in the PLC program, based on the parameters defined for the
PLIO03 module.

The following figure shows the list of PLIO03 Counter/Encoder #1 parameters as it appears in the PLC Configuration.

B--[f EXECR International JMeobile WCE
B[ 3] PLIOO3[VAR]

[ |_l| Diagnostic[FIX]
|_l| Digital Inputs[FIX]
T |Digital Outputs[FIX]

------ HEPLIODS — Counter ~ Encoder ¥1[FIX]

PLIOO3_CT_CH1_WValue AT %ID2: DINT:
PLIOO3_CT_CH1_UnderFlowF AT %IXe.0

PLIOO3_CT_CH1_OwerFlowF AT %IX6.1:

PLICO3_CT_CHl1_ZeroFoundF AT xIXe.2
PLICO3_CT_CH1_CntTrgEncLd AT *QD1:
PLICO3_CT CH1_Mode AT QW4: IHT. |:
PLICO3_CT_CH1_ClockPrescal AT XQUS
PLIOO3_CT_CH1 InputScaler AT =ZQWe:
PLICO3_CT_CH1_ZeroSearchE AT QX7 .1
PLION3_CT CH1 ClearCounter AT #QH7
PLICO3_CT_CH1_CounterStyle AT XQX7

|__ PLIOO03_CT_CH1_ClearFlags AT %QX7.3
|__ PLIOD3_CT_CH1_MachZeroEnabled AT ¢
|__ PLIOD3_CT_CH1_MachZeroPolarity AT

PLION3_CT _CH1_EncFercEnabled AT 03
PLIOO3_CT_CH1_EncFfercPolarity AT 1
PLIO03_CT_CH1_CntInputEdge AT %QK7
PLIO03_CT_CH1_GatePolarity AT #QK7

PLIOO3 — ANALOG INPUTS[FIX]

aPlIODB — Counter ~ Encoder #2[FIX]
1 |PLIO03 - ANALOG OUTPUTS[FIX]

Base parameters l

Module id:
Mode id:
Input address:

Output address:

Comment:

4

ZlBe
ZOB4

The input signals associated to each Counter/Encoder channel have the following meaning:

Name Data Type Description

Value DINT Counter/frequency value
UnderFlowF BOOL Underflow flag
OverFlowF BOOL Overflow flag
ZeroFoundF BOOL Zero found flag

Board parameters have different options that can be selected at runtime using the PLC program.

Description of parameters is given in the following table.
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Name ?;:)ae Value | Description
Mode INT 0 Counter/Encoder not active
1 Quadrature incremental encoder counter
2 Normal Counting
3 Gated Counting
4 Frequency Measurement
ClockPrescal INT Clock frequency prescaler
InputScaler INT Input frequency prescaler
CntTrgEncLd DINT Target value in Counter mode
ZeroSearchE BOOL Enable zero search when in encoder mode. When true the counter
resets to zero. ZeroFoundF reports when zero has been reached.
ClearCounter BOOL Reset counter value when in counter mode
CounterStyle BOOL Valid in counter mode, when true the count value resets when the
counter reaches the target value
ClearFlags BOOL Reset overflow and underflow flags
MachZeroEnabled | BOOL | false | Corresponding terminal block is used as normal digital input
true Corresponding terminal block is used as Machine Zero Input
MachZeroPolarity | BOOL | false | Means Input is active LOW
true Means Input is active HIGH
EncZeroEnabled | BOOL | false | Corresponding terminal block is used as normal digital input
true Corresponding terminal block is used as Encoder Zero Input
EncZeroPolarity BOOL | false | Means Input is active LOW
true Means Input is active HIGH
CntlnputEdge BOOL | false | Active count input edge negative
true Input edge positive
GatePolarity BOOL | false | Defines signal level for Gate LOW
true Signal level for Gate HIGH

When the input is configured for use with an incremental encoder, then the Encoder Zero Search procedure is usually
performed at power-up. The PLC program should start this procedure enabling the Zero Search using the
parameterZeroSearchE for the selected channel.

Frequency measurement (Mode 4) is based on the following formula:
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[mternal Clock Frequency«Mumber of countz«(Inputicaler+1)

Frequency= Number of counts Internal Clock«[ClockPresc+1)

The I/O driver calculates the frequency that is returned in the input signal Value.

One frequency measurement cycle terminates when there is at least one input count and at least 65536 counts in the
internal clock.

As an example, to cover the frequency range 1Hz to 20KHz you have to set:

Range ClockPresc InputScaler
1Hz to 2Hz 0 1
2Hz to 20KHz 0 0

Configuring Digital Outputs

PLIOO03 includes 12 digital outputs.

Use of digital outputs does not require any additional configuration.
Configuring Analog Inputs

PLIOO03 includes 4 differential programmable analog input channels.

PLIO03 Analog Input channels have specific parameters that must to be properly configured according to the operation
mode requested for each channel: the operating mode and the full-scale range.

Each channel can be configured as single-ended voltage measurement resulting in having 8 voltage analog inputs.

The following figure shows the configuration interface of the Analog Inputs. Note that 9 analog values are produced by the
module.

Baze parameters  Module parameters l

Index | Mame | Y alue Default

Chl1Tupe 0% oltage Differential [microt] | 0¥ altage Differential [mic
3 Ch2Type 0 oltage Differential [micro®] | 0% olkage Differential [mic
4 ChaTvpe 0% oltage Differential [microt] | 0¥ altage Differential [mic
5 ChdTywpe 0'altage Differential [microt] x| 0% olkage Differential [mic
G ChiFullScaleSel O [+/100m%] [+/-2ma) [0..80ckms] =] 0 (+/-100m] [+/-2mé) [0
7 Ch2FullScaleSel O [+/100m%] [+/-2ma) [0..80ckms] =] 0 (+/-100m] [+/-2ma) [0
a Ch3FullScaleSel O [+/-100m%] [+/2ma) [0..80chms] =] O (+/-100mb] [+/-2mé) [0
9 ChdFullScaleSel 0 [+A100my] [+/-2ma) [0.80chms) =] 0 [+A100mb] [+4-2ma) [0
10 SamplingFreq 0 1]

The following table shows the different meaning assumed by the 9 values produced by the Analog Input module depending
on the measurement mode selected with the configuration parameters.
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Mode
Module Signal Voltage Resistance
Voltage Differential Current
Single-ended 2/3 wires

1 | Al1_CHA1 Value Value Value Value
2 | Al1_CH2 - Value - -
3 | Al2_CH1 Value Value Value Value
4 | Al2_CH2 - Value - -
5 [ AI3_CH1 Value Value Value Value
6 | AI3_CH2 - Value - -
7 | Al4_CH1 Value Value Value Value
8 | Al4_CH2 - Value - -
9 | COMP Resistance - - -

Channel 9 is an input channel dedicated to cold junction compensation of thermocouples. Please refer to the hardware
description manual for additional details.

Configuring Channel Measurement Mode

Each channel is independently programmable; six different types of measurements can be executed. The type of measure
is defined by the ChxType setting, the following table shows the values that can be configured.

Parameter value Measurement Mode Unit
0 Voltage Differential 1\Y
1 Voltage Single Ended N\Y
2 Current MA
3 Resistance 2 wires mQ
4 Resistance 3 wires mQ
5 Resistance 4 wires mQ
6 Voltage Thermocouple Differential )Y
7 Voltage Thermocouple Single Ended v
8 Current (0-20) MA
9 PT100 2 wires mQ
10 PT100 3 wires mQ
1 PT100 4 wires mQ
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Configuring Channel Full Scale

Full Scale parameter value behavior changes depending on the ChxType value set for the Channel, for ChxType values
from 0 to 5 the Full Scale parameter can be set at programming time, the available values are reported in the following table.

Full Scale Value
Parameter value

Voltage Current Resistance
0 +100mV 12mA 0-80Q
1 +500mV +10mA 0-400Q
2 1V +20mA 0-900Q
3 5V +20mA 0-8KQ
4 10V +20mA 0-1MQ
5 1V 120mA 0-900Q
6 0-10V +20mA 0-1MQ
7 PT100
8 Thermocouple

For ChxType values from 6 to 8 the Full Scale parameter value is set as default by the system.

Parameter value Measurement Mode Full Scale Value
6 Voltage Thermocouple Differential +/-100mV

7 Voltage Thermocouple Single Ended +/-100mV

8 Current (0-20) 0-1v

For ChxType values from 9 to 11 the Full Scale parameter can be modified during runtime using the EXOR_IO_CTRL
function. The table below reports the Full Scale values available, by default the Full Scale parameter value is 0.

Parameter value Full Scale Value
] 0-157Q

1 0-530Q

2 0-1020Q

3 0-8800Q

4 0-10MQ

SamplingFreq Parameter

The parameter SamplingFreq available into may be used to synchronize analog measurement to reduce powerline noise.
The value 0 for SamplingFreq means free running measurement. The value 50 will make measurements synchronized with
powerline at 50Hz. This option is useful with high-gain measurements as in thermocouple channels
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Runtime Change of Channels Settings Using EXOR_IO_CTRL

Configuration parameters of the Analog Inputs can be changed at runtime using the EXOR_1O_CTRL function with the
following Function Codes:

Function Code Argument Description

0 0~+8 Set Full Scale for Channel 1

1 0~+8 Set Full Scale for Channel 2

2 0~+8 Set Full Scale for Channel 3

3 0~+8 Set Full Scale for Channel 4

4 0 +11 Set Analog Input Mode for Channel 1
5 0 +11 Set Analog Input Mode for Channel 2
6 0~+11 Set Analog Input Mode for Channel 3
7 0+11 Set Analog Input Mode for Channel 4

Other Function Codes are reserved must not be used.

Configuring Analog Outputs

PLIOO03 includes 4 programmable analog output channels.

PLIO03 Analog Outputs have several parameters that must be properly configured according to the operation mode you
need for each channel.

For each of the 4 channels it is required to specify the operating mode and the full-scale range.

The following figure shows the configuration of the 4 Analog Outputs channels.

"|_l| Digital Inputs[FIX]

Digital Outputs[FIX]

PLICO3 - Counter - Encoder #1[FIX]
PLICO3 - Counter - Encoder #2[FIX]
PLIOO3 — ANALOG INFUTS[FIX]

PLICOD3 - AWALOG QUTPUTS[FIX]

T |PLIOOD3_A01 AT
¥ |PLIOO3_A02 AT
¥ |PLIOO03_AO3 AT

PLIOO3_AO4 AT

HODY: DINT: (* 1. An:

HODA: DINT: (* 2. An:
#QD9: DINT: (% 3. An:
%QD10: DINT; (% 4. M

-~

Base parameters Module parameters ]

Index | Wame | Walue Default

Ch1T... DValtage (+/-10,000 mY) =] 0Volage (+/-10.0
3 Ch2T... 0Vaoltage (+/-10,000 my] =f0Volage (+/-10.0
4 Ch3T... 0%oltage [+/-10,000 my] =] 0% olage [+/-10,0
5 Ch4T... 0Volage [+/-10,000 my] =] 0Volage (+/-10.0

Each of the 4 channels can be independently programmed to be used as voltage or current output. The parameters
Ch1Type, Ch2Type, Ch3Type and Ch4Type can be configured as shown in the following table.

Parameter value

Channel Mode

Output Range

0

Voltage Output

-10000 mV — 10000 mV

1

116

Current Output

0-20000 pA
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The output range is fixed as specified in the table. The value written by the PLC program to the output channels is an
integer value between 0 and 10.000 in case of voltage and between 0 and 20.000 in case of current.

Configuration parameters of the Analog Outputs can be changed at runtime using the EXOR_IO_CTRL function with the
following Function Codes:

Function Code Argument Description

10 0-1 Set Analog Output Mode Channel 1
11 0-1 Set Analog Output Mode Channel 2
12 0-1 Set Analog Output Mode Channel 3
13 0-1 Set Analog Output Mode Channel 4

Other Function Codes are reserved for different uses and must not be used.
Diagnostic

PLIOO03 reports diagnostic information in the Diagnostic section of the configuration.

Parameter Description

PLIO03_MISSING_V24V TRUE means 24V missing
PLIO03_DIGOUT_DIAGO1 TRUE means digital outputs 1-4 are ok
PLIO03_DIGOUT_DIAG02 TRUE means digital outputs 5-8 are ok
PLIO03_DIGOUT_DIAG03 TRUE means digital outputs 9-12are ok
B fjp—

= |_1‘ Diagnostic[FIX]

| [y PLIOD3_WISSING_ v24 AT %IN0.0: BOOL: ( Missing V24DC se
[ 3] FLIO03_DIGOUT_DIAGOL AT %IH0.1: EOOL; (= Dig. Output Di
[4] PLIOD3_DIGOUT_DIAGDZ AT %II0.2: BOOL: (% Dig. Output Di Nodeid [0

[3 PLIOD3_DIGOUT_DIAGOZ 4T %IX0.3: BOOL; (* Dig. Output Di ot adtess. [T
[3 Digital Inputs[FIX] [PREERRl

---mDigital Cutput=[FIX]
o= -

T TAAA b e ¢ Tl ot rTTV

Module id: - 41

PLIO06

PLIOO0G6 is a compact I/O module. It has been designed for creating simple applications with a limited number of digital 1/0
signals.

PLIOO06 specifications are the following:

« 8optically isolated digital inputs
« 6 optically isolated digital outputs
« 1relay output

The following figure shows a configuration for eTOP504 and eTOP507 using the PLIO06 module.
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:‘E-.. rarhih

e o o B

P P S Y P S P

The PLIO06 module must be included in the PLC configuration, as shown in the following figure.

Double PLIOO06 configuration is allowed. When used is is necessary to specify the Slot number for each module. The
SlotNumber parameter is available in the tab Module parameters.

PLIO06 must be assigned a SlotNumber from 1 to 4. An error will be reported at runtime if the 1/O module has not been
plugged in the slot defined in the PLC configuration.

= 3iFLIO0E [VAR]

[

|_l| Diagnostic[FIX]
|_l| Digital Inputs[FIX]
-- Digital Cutputs[FIX]

Base parameters Module parameters l

|mdex

I ame

7

SlotM urnber

No further configuration steps are required for using the module.

E‘----ﬂﬂEXOR International JHobile WCE
B[ 3| PLIO0G [VAR]

‘ rﬂ?Dlagnostlc[FIX]
B[ 3| Digital Inputs[FIX]

PLIOOG_TIHNF4 AT XIX2

J=lelelel=lele]

PLIOOE_INPS AT %IXZ.
ital Outputs[FIX]

PLIOOG_OUT1 AT %QX0.
PLIOOE_OUTZ AT %QX0
PLIOOE_OUT3 AT QX0
PLIOOE_OUT4 AT %QX0.
PLIOOE_OUTS AT %00,
PLIOOE_OUTE AT Q0.
PLIOOE_RELE AT QX0

n =

|“l“l~“‘l"l~|"|“

Base parameters

PLIOOG_INF1 AT %IX2.0:
PLIOOE_INFZ AT %IX2.1:
PLIOOG_INP3 AT %IX2.2:

3

PLIOOG_INFS AT %IX2.4:
PLIOOE_INFe AT ¥%IX2.G:
PLIOOE_INP? AT %IX2.6:
7

BOOL;
BOOL;
BOOL:;
BOOL;
BOOL;
BOOL;
BOOL:
BOOL;

: BOCL;

BOOL;
BOOL;
BOOL;
BOOL:
BOOL;
BOOL;

(%
(=
(=
(%
(%
(=
(%

(%

DigInput
DigInput
Diglnput
DigInput
DigInput
DigInput
DigInput
DigInput

Wm0 e W R

* K K K K K K ¥

Diglutput 1
Diglutput 2
DigQutput 3
DigQutput 4
Diglutput &
Diglutput &
ReleCutput

3
3
3
3
3
2

*,

-

Base parameters ]

Module id:
Mode id:

Input address:

Comment:

| W alue | Default | It | I ax. |
1 1 1 4

The following figure shows the Base Parameters tab for integrated I/O modules.
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Base parameters

Module id:

MNode id:

Input addresz:;
Output address:
Diagnostic address:;

Comment:

Element Description

Ly

=IB0
#B0
#MB4

Module id | CODESYS internal identifier used to recognize the board; it is a read only parameter.

Node id CODESYS internal identifier assigned by the Development System depending on the order of

the board in the PLC Configuration layout; it is a read only parameter.

Input Starting address for input information
address

Output Starting address for output information
address

Diagnostic | Memory address for the storage of diagnostic information of the I/0O module

address

Diagnostic

PLIOO0G6 reports diagnostic information in the Diagnostic section of the configuration.

Parameter

Description

DIAG_24VOK

TRUE means 24V missing

DIGOUT1_DIAGO01

TRUE means digital outputs 1-3 are ok

DIGOUT1_DIAG02

TRUE means digital outputs 4-6 are ok

Base parameters l

[4iDiagnostic[FIX]

2

[4 Digital Inputs[FIX]
------ Digital Outputs[FIX]

I_l| AT %IX0.0: BOOL:
; |_l| AT %IX0.1: BOCL:
(- |_;| AT %IX0.2: BOOL;

(*® Mizsing VZ24DC s=ensze *) |
(* Dig. Output Diag 1-3 =)
(# Dig. Output Diag 4-6 =) Made id: |0

Input address: IZIED7

Module id: - 42

Camment:
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Ethernet I/O Slave

CODESYS V2 runtime can use the built-in Ethernet interface of the operator panels for the distributed Modbus/TCP 1/0
network. No additional hardware is required.

To add an Ethernet 1/0 module, into the PLC Configuration use the Insert element/Append subelement commands from
Insert menu or from context menu on right click on the Root voice of configuration tree. The list of available elements will
appear as sub-menu.

Choose the Ethernet I/O Slave module from the list to add it to the current PLC configuration.

The parameters of the Ethernet interface are grouped in two tabs accessible on the right part of the PLC Configuration tool
when the Ethernet 1/0O Slave element has been added to the configuration tree.

Base parameters

The following figure shows the “Base Parameters” tab.

Module id: 100
Nodeid: [0
Input address: W
COutput address: W
Diagnaostic address: IW

Comment: |

Element Description

Module id | CODESYS internal identifier used to recognize the board; it is a read only parameter.

Node id CODESYS internal identifier assigned by the Development System depending on the order of
the board in the PLC Configuration layout; it is a read only parameter.

Input Starting memory address for input information
address

Output Starting memory address for output information
address

Diagnostic | Memory address for the storage of diagnostic information of the Ethernet network
address

Module Parameters

The following figure shows the “Module Parameters” tab. This tab contains the basic information for setting up Ethernet
slave nodes.
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Ease parameters  Module parameters l

Index | M ame | W alue | Default
1 IF 132163.0.0 192168.0.0
2 Part a0z A0z
3 ScanTime 10 10
4 ModuleT ppe e STD MODBLS i1 BECKHOFF
Element Description
IP IP Address of the Ethernet slave node
Port TCP Port Number
Scan Time Scantimeinms
Module Type Type of the slave node. The following types are supported:
WAGO
BECKHOFF
STD_MODBUS
WEIDMULLER

After the set-up of the Ethernet I/O Slave the structure of available /O points can be defined.

To add an I/O module, select the Ethernet 1/0 Slave from the PLC configuration tree then use the Append subelement
command from Insert menu or from context menu on right click on the Ethernet I/O Slave voice of configuration tree. The
list of available 1/O points will appear as sub-menu.

Choose the 1/0 point from the list to add it to the current PLC configuration.

The following figure shows an example configuration including 8 digital inputs and 8 digital outputs.

B EXOR International JMobile WCE -
B[] Ethernet 10 Slave[VAR] Base parameters |
|_l| AT %IDD: DINT, (% Status: 0=0K =
iEthernet I-0: Digital Inputs (8)[% Moduleid 101
AT %IX2.0: BOOL:; (= %) [CHAHN
r_| AT %IX2.1: BOCL:; (= =) [CHAHN Modsid: |0
AT %I[X2.2: BOCL; (= =) [CHAN Irput addiess: ’°/.JB47
AT %IX2.3: BOOL: (= =) [CHAN ’
AT %IX2.4: BOOL: (= =) [CHAN Output address: |%0B0
% N Do(x o= i
i; "/jiig gggi E* *; {giiﬂ Diagnostic addiess: W
[ ] AT %IE2.7: BOOL: (= =) [CHAN Bermment |
Iﬂ Ethernet I-0: Digital Cutput= (8)]

Use of EXOR_IO_CTRL for Setup of STD_MODBUS Module Type

When using the STD_MODBUS module type the Modbus physical addressing of the I/O resources can be modified if
require, to set a specific Modbus starting address for the 1/O.

This is done by using the EXOR_1O_CTRL CODESYS Function block.

The below table specifies the correspondence between the I/0 type and the specific Modbus resource.
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1/0 Modbus memory resource Data type
Analog Input Input Register 16 bit
Analog Output Holding Register 16 bit
Digital Input Input bit 1 bit
Digital Output Output Coll 1 bit

Below you can find the parameters to be passed to the EXOR_10_CTRL function to modify the Modbus addressing for the

11O
Function r
Code Argument Description
1 O=disabled Set access control (for multi master fault tolerant systems)
1=read-only
2=full access
(default)
2 0-65535 Set CoilModbusOffset start address of digital outputs in Modbus
Slave
3 0-65535 Set InputModbusOffset start address of digital inputs in Modbus
Slave
4 0-65535 Set HRegModbusOffset start address of analogue outputs in
Modbus Slave
5 0-65535 Set HRegModbusOffset start address of analogue intputs in Modbus
Slave
Can Master

CODESYS V2 runtime can act as a CAN Master to allow the use of distributed CANopen I/O points. To interface the
operator panel with CAN network one of the available CAN optional modules must be installed.

The following figure shows eTOP504 and eTOP507 with option modules PLCM01-CDS mounted.
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To add a CAN Master, into the PLC Configuration use the Insert element/Append subelement commands from Insert menu
or from context menu on right click on the Root voice of configuration tree. The list of available elements will appear as sub-

menu.

Choose the CanMaster module from the list to add it to the current PLC configuration.

The parameters of the CAN interface are grouped in three tabs accessible on the right part of the PLC Configuration tool
when the CanMaster element has been added to the configuration tree.

CAN slave devices is included in the CODESYS User Manual

0 Note: A complete and detailed description on the configuration of CAN controllers and on the configuration of

Base parameters

The following figure shows the “Base Parameters” tab.

Base parameters | CAN parameters ] Module parameters ]

Module id: &

Mode id: |

Diagnostic addresz:  |ZMEB44

Comment: |
Element Description
Module id | CODESYS internal identifier used to recognize the board; it is a read only parameter.
Node CODESYS internal identifier assigned by the Development System depending on the order of
number the board in the PLC Configuration layout; it is a read only parameter.
Diagnostic | Memory address for the storage of diagnostic information of the CAN master
address
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CAN parameters

The following figure shows the “CAN Parameters” tab; it contains all the parameters related to the bus configuration.

Base parameters  CAN parameters l Module parameters ]

baud rate: [

Cam. Cycle Period [peec): |EI

Sync. Window Lenght [peec): |I:|

Sync. COB-D: |128 activate: v

Maode-ld: |1

[+ Automatic statup

[+ Support DSP301 Y401 and DSP30E

Heartbeat Master [ms]: |EI

Element Description

Baud rate | Bus aped Baud rate setting.

Com. Specifies the communication cycle interval related to the PDO messages exchange; if set to 0,
Cycle the default value for communication cycle is 20ms. Minimum allowed value is 1ms.

Period

Sync. Not supported.

Window

Length

Sync. Default value 128 is assigned following the CiA CANopen standard, the COB-ID can be
COB-ID changed depending on installation requirements.

Activate Activate/deactivate the Sync function.

Node-ld CAN node number assigned to the CAN master.

Automatic | If set the NMT startup command is sent automatically to all configured slaves at power-up.
Startup

Support Enables the controls for the heartbeat and of the Modular Slaves; Modular Slaves is a concept
DSP301... | defined by CiA and refers to the usage of a bus coupler that allows connecting several
combination of modules (please refer to CiA documentation for further details).

Heartbeat | Defines the timing, in milliseconds between two heartbeat messages sent by Master on CAN
Master network.

Module parameters

The following figure shows the “Module Parameters” tab. The meaning of the available parameters is the following:
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Base parameters | CAN parameters  Module parameters l

Ides M ame | W alue | Default | Min. i
CanPort 1] 1]
2 RuOnly Mo =l Mo
3 OptionzFlags 1640 1640
Element Description
CanPort Select slot for the optional CAN module.

Value=0 Slot 1 or Slot 2
Value=1 Slot 3 or Slot 4

RxOnly Select receive-only mode for the CAN interface

OptionsFlags | These are board parameters.

Value=16#80000000 enables the sync mode of master in which CAN scan cycle is driven
by PLC cycle and starts immediately after the update of Output Process Image

Installation of EDS descriptor files for third part CAN Slave devices

The use of third part CAN Slave devices requires a specific EDS descriptor file provided by the device manufacturer to be
installed into the system. Once installed the file the CAN Slave device will be listed and selectable into the PLC
configuration.

Toinstall an EDS file is enough to copy the file provided by the device manufacturer into the Target specific folder.

For example to install an EDS file to be used into an application made for UN31 Target the file must be copied into the
C:\Program Files\3S Software\CoDeSys V2.3\targets\EXOR\JMobileWCE_ARM31 folder.

Definition of CAN I/O Slaves in the PLC Configuration.
After the set-up of the CAN Master the structure of available CAN I/O Slaves can be defined.

To add a CAN Slave module, select the CanMaster from the PLC configuration tree then use the Append subelement
command from Insert menu or from context menu on right click on the CanMaster voice of configuration tree. The list of
available 1/0 Slaves will appear as sub-menu.

Choose the 1/0 point from the list to add it to the current PLC configuration.
Settings for CAN Slaves

The configuration for the CAN slaves has a common part, which is independent from the EDS file. The following figure
shows the “CAN Parameters” tab of a generic CAN Slave.

Note: For specific information regarding the set-up of the CAN Slaves please refer to the documentation
0 provided from the CAN Slave manufacturer.
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General
Mode ID: |3
“Wite DCF: [ Create all 5S00's [ Optional device: [
Beset Mode: [ Mo initialization: [~
Element Description
Node ID CAN node number of the CAN Slave device (1 —127).

Write DCF Create DCF file.

Create all When selected the SDO messages for the slave configuration, depending on the PDO
SDO’s mapping are created for all objects.

When not selected the SDO messages for the slave configuration are created only for the
modified objects. In this latter case, please make sure the EDS file loaded in CODESYS V2
is matching the hardware device features, otherwise some required SDO messages will be
erroneously skipped.

No If selected the sequence of SDO messages required for the device initialization (PDO
initialization | mapping) will not be created.

Optional If selected the current device is considered as optional into the bus.
device
At start-up the CAN controller will check if it is present applying the following rules:
« Ifthe device is present since start-up and correctly replies to the CANopen mandatory
object “Device Type” query (matching the EDS file specification), then it is started.
The master will continue with the next device.

« Ifthe device is present since start-up and it does not reply as expected to the “Device
type” query, it is not started. The master stops then, reporting a mismatching error in
the CAN configuration; if the “Optional device” with not-matching “Device Type” is
inserted in the bus after start-up, the master will skip it and continue to scan the other
devices.

« Ifthe device is not present since start-up, it is simply skipped. The master will
continue with the next device.

The CAN Interface

The PLCMO01 CAN option module include a CAN bus interface implemented according to the CAN protocol specifications
2.0A.

This CAN controller supports only Standard frame format (2.0 A) with bit rates up to 1 Mbit/s.

The following transfer functions have been implemented:
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« Transfer rate and timing

« Message framing (Part A)

« Arbitration accordingly to Part A specifications

« Automatic retransmission in case of lost arbitration or error detection

« Acknowledgement

« Message validation

« Error detection and error signaling

« Global Identifier masking (for 11-bit and 29-bit long identifiers)

« Interrupt or data polling driven software supported

« Automatic transfer of data frame (prepared in SDRAM buffer) triggered by one bit setting
« Automatic receive of data packets with the allowed frame identifier

o 32 separated SDRAM memory buffers for data packets having the node corresponding ID
« Fully implemented CAN error fault confinement

« Automatic detection of Bus off state

« Detection of the heavily disturbed CAN bus and warning

Programming the parameter baudRateKbps at the value 0 enables the use of custom timing
The resulting baud rate is calculated using the formula:

Bit frequency = 8 MHz / (Prescaler * (1 + Tsetup + Thold))

Valid values for parameters are:

Prescaler: 1 to 64

Tsetup: 110 8

Thold: 1to 4

Other two parameters can affect the behavior of the CAN controller:

SyncJumpWidth: defines the number of time quanta (8 MHz / Prescaler) allowed to accept a SYNC pulse. Valid values are
1to4.

SampleMode: defines the number of times the bit is sampled before is considered valid. Valid values are 0 (1 sample) and 1
(3 samples).

Programming the CANopen Interface

Connection to special CANopen devices may require direct access to some CAN commands. Function blocks are
available for this purpose. This chapter describes the most important cases.

CAN Master Operate Functions control
The function “‘EXOR_IO_CTRL” can be used to control special features of the CAN master.

The following tables show the various Functions Codes for EXOR_|IO_CTRL,; depending if the IO_CTRL is directed to
CanMaster, CAN Slave Node, Rx PDO or Tx PDO, a different set of Functions is available.

Functions Code Directed to CanMaster Module
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Function i

Code Argument | Description

1 Any Return the QuickStatus, i.e. the global status: 0 means all ok, otherwise the error
code (for a list of error codes please see below).

2 Any This function fetches one error from the Error FIFO.

All the errors are collected in an Error FIFO, so that no error event is lost.

The 32 bits integer returned contains the error code (see the list below) in the lower
16 bits and the Node Id in the higher 16 bits.

If there are no error events it returns O.

Functions Code Directed to CAN Slave Node
For those functions directed to the CAN Slaves the SubNode value is used to calculate the Argument parameter.

Each Sub Node in the CODESYS V2 PLC Configuration editor has a progressive Node Number starting from zero; this is
assigned by CODESYS and can be seen in the board “Base Parameters”.

Function Code Argument | Description
0+10000* Any Returns the current status of the device to which the specified 1/0
(SubNode+1) variable is connected.

0 means no errors, otherwise the error code is reported (see error codes
list below).

Functions Code Directed to TX PDOs

Function . T

Code Argument | diloCtriResult | Description

5+10000* PDO Number of Sets the transmission frequency (expressed in number of
(SubNode+1) | Number Scansions Scansions), by default a PDO is sent every scansion.
6+10000* PDO Number of Sets the transmission frequency (expressed in number

(SubNode+1) | Number Milliseconds Milliseconds)

7+10000* PDO Length * Set new COB-ID (11 bits) and LENGHT of PDO.
(SubNode+1) | Number 65535+C0OB o ,
D The passed Value must contain in lower 16 bits the new
COB-ID,

in upper 16 bits the new LENGTH.

The PDO Numberis CAN Slave node depending, the numbering is calculated from the PDO Mapping that can be found into
the CAN Slave properties in CODESYS.

The numbering starts from 0 which corresponds to the first Send PDO increasing by 1 for each PDO, the numbering
continues with the Receive PDOs. Please refer to the image below as example for the calculation of PDO numbering.
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PDO Numbering

Receive PDO-Mapping I Send F'DO-I"-"Iappingl l I Receive PDO-Mapping I Send PDO-Mapping ]

- PDO 0x1800 (1d: $NodelD+0x180) 0 5
Fl- PDO 0x1801 (1d: $NodelD+0x280) 1 ; .
- PDO 0x1802 (1d: $NodelD+0x380) 2 - PDO 0x1402 (It $NodelD0x400] 7
Fl- PDO 0x1803 (1d: $NodelD+0x480) 3 g
- PDO 0x1804 (1d: 0480000000 4 :

(- PDO 0:1400 [1d: $NodelD+0:200]
- PO 0:1407 [1d: $MadelD+0x300]

-- PDO 0:1403 [1d: $ModelD+0:500)
i PO 0w 404 [1d: 0x30000000)

Functions Code Directed to RX PDOs

Function Code | Argument | diloCtrIResult | Description

3+10000*

(SubNode+1) Number

PDO Any Returns TRUE if a PDO has been received

7+10000*

(SubNode+1) Number

PDO COB-ID Set new COB-ID (11 bits) of PDO.

The passed Value must contain the new COB-ID.

8+10000*

PDO Any Forces to send the selected PDO; PDO selection depends

(SubNode+1) Number form the ucPDOnr parameter.

Error Codes

The CODESYS Development System allows showing in its status bar some diagnostic message related to the PLC
operation. The following table contains a list of all the possible error codes. Errors marked as “Fatal” are those preventing
the operation of the CANopen I/O driver.

Element | Description

0 OK, no errors

1 EXOR.CANopen.CANCFG: (Fatal) [SlotNr] Invalid baudrate

2 EXOR.CANopen: (Fatal) [SlotNr] Invalid board (perhaps an old board version ?)

3 EXOR.CANopen: (Fatal) [SlotNr] Too many boards defined

4 EXOR.CANopen: (Fatal) [SlotNr] Missing Configuration board (it should be before any CANopen
board)

5 EXOR.CANopen: (Fatal) [SlotNr] Invalid Node ID (1..127)

6 EXOR.CANopen: (Fatal) [SlotNr] Invalid PDO Length (0..8)

7 EXOR.CANopen: Node [Nodeld] has Guarding Error (toggling bit or status incorrect)

8 EXOR.CANopen: Node [Nodeld] is Dead (Node does not reply)

9 EXOR.CANopen: Node [Nodeld] restarted (Node is alive again)

10 EXOR.CANopen.CANM?7??7?: (Fatal) [SlotNr] Missing preceding CANMICFG or CANMOCFG
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Element

Description

board (see tech note)

11 EXOR.CANopen.CANM???7?: (Fatal) [SlotNr] Invalid Offset

12 EXOR.CANopen.CANSDO??: Function Block CANSDORD/WR: Too many SDO/PDO

13 EXOR.CANopen.CANSDO??: Function Block CANSDORD/WR: Invalid parameter/s

14 EXOR.CANopen.CANSDO??: Function Block CANSDORD/WR: Invalid reply from remote
SDO server

15 EXOR.CANopen.CANSDORD: Function Block CANSDORD: Returned size differs from
requested size

16 EXOR.CANopen.CANSDO??: Function Block CANSDORD/WR: No reply timeout

17 EXOR.CANopen: CAN Error Bus Offstate

18 EXOR.CANopen: CAN Error STAT_ERR_PASSIV

19 EXOR.CANopen: CAN Error STAT_WARN

20 EXOR.CANopen: CAN Error STAT_STUFF_ERR

21 EXOR.CANopen: CAN Error STAT_FORM_ERR

22 EXOR.CANopen: CAN Error STAT_ACK_ERR

23 EXOR.CANopen: CAN Error STAT_BIT_ERR

24 EXOR.CANopen: CAN Error STAT_CRC_ERR

25 EXOR.CANopn: CANOPEN_ERR_SCAN_TOO_FAST: value of Com.CyclePeriod too low or

problems on CANbus

Error code 25

In the case the value of Com.CyclePeriod is too low and not all of the PDOs of the previous scan have been transmitted
when a new scan is started, the new scan will only send the SYNC message, while new PDOs and NodeGuarding
messages will not be transmitted. This is to ensure that all previous PDOs can be transmitted. New scans will only
transmit SYNC message until all of the PDOs have been transmitted.

CAN Master Diagnostic Information

When adding a “CAN Master” element in the PLC Configuration, an area of 144 bytes is allocated starting at the indicated
diagnostic address, as shown in the following figure.

E-[(f EXOR International JHobile WCE -

o BB CanMast e [ VAR ] Base I CAN Module p

130

Module id: 5

Node id: |1

Diagnostic address:  |EAEEE]

Comment:
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When the “CAN Master” board is added to project, after first compilation, the library “EXOR_CANopen.lib” is automatically
included, as shown in the following figure.

fi) Library Manager (oo =]
SYSLIBTIME.IIE 27 .7.05 04:03:00 » [|[FUNCTION EXOR_CAN_ICQ CTRL : DINT
SYSTASKINFO LIE 27.7.05 04:03:00 VAR_INFPUT
AWALYZATION LIE 5.10.99 09:05:06 wHodeNumber : WORD
SYSLIBCALLEACK LIE 27.7.05 04:03:00 wSubNodeNumber: WORD:
EXOR.1ib 27 .7 .05 04:03:00 E bT=FDO: BOOL;
open. lib 24.10.06 0 ucPDOnr BYTE:
diFunctionCode: DINT:
diirgument : DINT:
END VAR
VAR
H I0_CTRL [FUM] END_VAR
@ EXOFR_CAN_MNMT [FUM]
-] EXOF_CAN_SDOFD [FE)
“[] EXOR_CAN_SDO_WR [FE) 1 L

EXOR_CAN_I0O_CTRL

wHodeHumber : WORD EXOR_CAN_IO CTRL : DINT—
wSubHodeHumber : WORD
bT=FDO : BOOL
ucFDCnr : BYTE
diFunctionCode : DINT
diArgument : DINT

(21 POUS|™ % Data typ. [ Visuslian. | @ Global V.|

The user data type GETBUSSTATE is defined inside this library.

TYPE GETBUSSTATE
STRUCT
BOLDENABLE: BOOL;
ENABLE: BOOL;
DRIVERNAME: POINTER TO STRING;
DEVICENUMBER: INT; 1\
READY :BYTE;
STATE : INT;
EXTENDEDINFO:ARRAY[0..129] OF BYTE;
END_STRUCT
END TYPE

where:

Element Description

BOLDENABLE Always TRUE

ENABLE Always TRUE

DRIVERNAME "CANopen Master"

DEVICENUMBER | CanPortchoosen in the CANMaster configuration

READY TRUE if running
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Element Description
STATE Quick Status: 0 (zero) means OK, other values are error codes, see “ERROR CODES”
table

EXTENDEDINFO | Elements 0, 128 and 129 are not used.

Elements 1 to 127 reports the state of nodes 1 to 127.
Meaning of the bits of each byte is:

Bit 0: Node exists in PLC configuration.

Bit 1: Node is available in bus system.

Bit 2: Node reports error.

Bit 3: Node is initialized and without errors (i.e. it's OFF during initialization and
configuration).

A node will return the value 11 (0x0b) to indicate correct operation.

To read the CAN Diagnostic informations in the PLC program define a variable of type GETBUSSTATE pointing to the
Diagnostic Address of the CAN Master element, as shown in the following figure.

[ =

® PLC_PRG (PRG-ST) oo e
000l |PROGEAM PLC_PRG "
2 |VAR

3 Bu=State AT =HE4: GETBUSSTATE:

4 |[EHD VAR

=
=
=

=
=
=

=
=
=

:

4 I

=
[}
[}
—

=
=
=
-2

=
=
=
(o8]

E

This GETBUSSTATE user data type complies with the CODESYS V2 standard method of obtaining diagnostic information
from bus 1/O, as explained in the CODESYS V2 help.

Access to Remote Data Using SDO Protocol

The SDO protocol can be used to access any remote variable, defined according to the CANopen standard. The CANopen
interface in Exor works as SDO client and remote nodes are servers.

While in PDO mode the transmission is normally cyclic and automatic, in SDO mode the data exchange is normally done
on purpose. Each session can normally transfer only one data item. This means that the SDO protocol is much slower than
the PDO protocol.

Two Function Blocks are available to configure communication via the SDO protocol.
EXOR_CAN_SDO_RD read remote variables

EXOR_CAN_SDO_WR write remote variables

These Function Blocks are available into the library “EXOR_CANopen.lib”.
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EXOR_CAN_SDO_RD

—{bEnahle :
—pwizanFort  WoRD

EXOR_CAN_SDO_RD

hDone : BOOL—
diErrCod : DIMT—

BOOL

—wWTHCOBID WORD dwhhortCod : DWORD—
— wRExZOBID WORD dilntegervalue ; DIMNT—

—windex  WORD
—ucSublndex  BYTE
—pwiDataType (WORD

tFloatvalue : REAL—

Parameters for the EXOR_CAN_SDO_RD function block are:

Element Description

windex Address of CAN object inside the remote node, as defined by the manufacturer.
ucSubindex | Address of single variable inside the object.

wDataType One of the data types supported by CAN.

wCanPort Identifies the CAN controller channel.

wTxCOBID Specifies the COB ID of the transmit SDO.

wRxCOBID Specifies the COB ID of the receiving SDO.

bEnable Enable bit.
Return values are:

Element Description

bDone Flag indicating the operation has been executed.

diErrCod Error code of the operation. It is generated by the client and it is valid only after operation

has been completed. Value 0 means a successful operation.
dwAbortCode | Code sent by the server in case the operation is aborted. It is returned by the function

block as received from the remote device, so refer to CAN standard definition or to specific
technical description of the server (remote device).

dilntegerValue

Value of the read variable in integer format.

rFloatValue
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EXOR_CAN_SDO_WR

EXOR_CAM_SDO_WR

—{bEnahle : BOOL hDaone : BOOL—
—{wizanPort  WOoRD diErrCod : DIMNTR—
—wTxCOBID WORD  dwihotCod : DWORD—
—{wRxCOBID WORD
—{windex  WOoRD
—Jucsublindex : BYTE
—whDataType  WORD
—dilntegervalue ; DIMT
—]rFloatvalue ; KEAL

The parameters for the EXOR_CAN_SDO_WR function block are:

Element Description

bEnable Enable bit.

wCanPort Identifies the CAN controller channel.

wTxCOBID Specifies the COB ID of the transmit SDO.

wRxCOBID Specifies the COB ID of the receiving SDO.

windex Address of the CAN object inside the remote node, as defined by the manufacturer.
ucSubindex Address of single variable inside the object.

wDataType One of the data types supported by CAN.

dilntegerValue | Is the value to be written in integer format.

rFloatValue Is the value to be written in float format.

Return values are:

Element Description
bDone Is a flag indicating the operation has been executed.
diErrCod Error code of the operation. It is generated by the client and it is valid only after operation is

completed. Value 0 means a successful operation.

dwAbortCode | Is the code sent by the server in case the operation is aborted. It is reported as received, so
refer to CAN standard definition or to specific technical description of the server.

The possible values for the abort code (see return value dwAbortCod) are shown in the table below.
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Element | Description

0503 Toggle bit not alternated.

0000h

0504 SDO protocol timed out.

0000h

0504 Client/server command specifier not valid or unknown.
0001h

0504 Invalid block size (block mode only).

0002h

0504 Invalid sequence number (block mode only).

0003h

0504 CRC error (block mode only).

0004h

0504 Out of memory.

0005h

0601 Unsupported access to an object.

0000h

0601 Attempt to read a write only object.

0001h

0601 Attempt to write a read only object.

0002h

0602 Object does not exist in the object dictionary.

0000h

0604 Object cannot be mapped to the PDO.

0041h

0604 The number and length of the objects to be mapped would exceed PDO length.
0042h

0604 General parameter incompatibility reason.

0043h

0604 General internal incompatibility in the device.

0047h

0606 Access failed due to an hardware error.

0000h

0607 Data type does not match, length of service parameter does not match
0010h

0607 Data type does not match, length of service parameter too high
0012h
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Element | Description
0607 Data type does not match, length of service parameter too low
0013h
0609 Sub-index does not exist.
0011h
0609 Value range of parameter exceeded (only for write access).
0030h
0609 Value of parameter written too high.
0031h
0609 Value of parameter written too low.
0032h
0609 Maximum value is less than minimum value.
0036h
0800 general error
0000h
0800 Data cannot be transferred or stored to the application.
0020h
0800 Data cannot be transferred or stored to the application because of local control.
0021h
0800 Data cannot be transferred or stored to the application because of the present device state.
0022h
0800 Object dictionary dynamic generation fails or no object dictionary is present (e.g. object dictionary
0023h is generated from file and generation fails
because of an file error).

Allowed values for data type (refer to input parameter wDataType ) are listed below.

Element Description
0001 BOOLEAN
0002 INTEGERS8
0003 INTEGER16
0004 INTEGER32
0005 UNSIGNEDS8
0006 UNSIGNED16
0007 UNSIGNED32
0008 REAL32
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Control Serial Ports trough the CODESYS V2 pic

The operator panel serial ports can be controlled trough the CODESYS internal plc, both panel integrated and add-on
optional 232/485/422 port Plug-in modules can be controlled.

The control of the serial ports is done trough some specific Function blocks included into the EXOR _serial library, the
library is installed as part of the Exor Target Support Package.

The CODESYS library manager includes a short help for each Function block included into the library. This chapter
explains EXOR_ser _init Function block, this allows to initialize the serial port for the use trough the internal CODESYS
Plc.

EXOR_SER_INIT

—port: BYTE EXOR_ser_init: SINT—
—channel : BYTE
—baudrate . DWORD
—parity : BYTE
—data : BYTE
—stop : BYTE

— muode : BOOL
—halfduplex : BOOL
—slewrate : BOOL

The parameters for the EXOR_ser _init function block are:

Element Description

Port Defines the port in use and is hardware depending:
eTOP400 serie
1=PLC port

2 = PC/Printer port

eTOPS500 and eTOP600 serie

1= COM!1 (integrated serial port)

2 = COM2 (optional plug-in module mounted on slot 1 or 2)
3 = COM3 (optional plug-in module mounted on slot 3 or 4)

Channel Must be set to 255 (FF Hex)

Baudrate Communication baudrate.

Allowed values are: 2400, 4800, 9600, 19200, 38400, 57600, 115200, 230400

Parity Communication parity.

0=None
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Element

Description

1=Even

2=0dd

Data

Number of data bits.

Allowed values are 7 or 8.

Stop

Number of Stop bits.

Allowed values are 1 or 2

Mode

Mode of operation
0=RS232
1=RS485/422

Halfduplex

Defines use of RTS signal, default value is false, determines the use of RS485 or RS422

0 = Full Duplex (RS422)

1 = Half Duplex (RS485)

Slewrate

Not used, can be left to default value.

The EXOR_IO_CTRL Function

I/0 boards can have special functions that need to be configured at design-time using specific Module Parameters in the
CODESYS V2 PLC Configuration editor or at runtime using a function named EXOR_IO_CTRL

ExOR_I0_CTRL

JwhlodeMumber

=
I

=
I

difunctionCode
didrgument

This function is included in the library “EXOR.lib” and has the following input parameters:

Element

Description

wNodeNumber

Each board in the CODESYS V2 PLC Configuration editor has a progressive Node
Number starting from zero; this is assigned by CODESY'S and can be seen in the board
“Base Parameters”. This parameter identifies the board to which the “diFunctionCode”
and “diArgument” parameters will be passed.

diFunctionCode

board.

This parameter is passed to the specified board; it significance changes from board to

diArgument

board.

This parameter is passed to the specified board; its significance varies from board to

The function has the following output parameters:

138
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Element ‘ Description

diloCtriResult | This is the return value; its significance varies from board to board and from FunctionCode

to FunctionCode.

Internal Controller Hardware

This chapter describes some implementation-specific issues in the CODESY'S V2 runtime kernel developed for use with
the Series 500 and 600 HMI products.

Timer Resolution

The resolution of CODESYS V2 timers is 1 millisecond. When a timer value is defined it is internally translated to the
corresponding number of milliseconds.

The resolution of the internal Real Time Clock is 1 millisecond allowing the maximum resolution of timers. Note that the
execution time of the PLC program may apparently affect the resolution of timers.
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