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Introduction

Purpose

This document contains tips and how to’s for developing applications for the CoDeSys runtime
on the CC Pilot™ XS.
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How to - descriptions

Use Target installation

For every target that is used in CoDeSys a prior target installation is required. These target
installations can be found on www.cc-systems.com. The installation package comes in the form
of a zip file, so first of all unzip the folder to some temporary location.

»  Start the Install target software, which is located in the start menu under the
CoDeSys folder
» When started, click Open and browse for the .tnf file in the unzipped folder

4] InstallTarget - C:A\TEMPATarget Installation XS WinCE 10 inch\CCPXS_10_inch.tnf E|

Installation directory: |E:‘~F'rugram‘~35 Software'Co |

Pozzibl ﬁppna
= .0

Leta | IE} Target Installation =5 WinCE 1Elir'u:hj = |-=j€ B

[SLib_COPXS_10_inch GmbH
Iy PleConfCoPRS_10_inch
Ll ccPes_10_inch.tnf

Filnarmr: |CCPHS_10 inch.tnf Oppna |
Filfarmat: | Targst Information File [*. TNF) | Ayt |

4

Cloze |

» Choose the target to in the left and hit Install


http://www.cc-systems.com/
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Fozszible Targets: Installed T argets:
El- E_I: Systems AR - CC Supstemns AR
‘. CCP ®5 10 inch screen [+ 35-Smart Software Solutions GmbH

Open...

Irstall

Il

Bemove

The target is now installed on the development PC, along with the required libraries. The next

time a new project is created it will be possible to choose the newly installed target.

Create a simple ‘hello world’ application

» Choose File—>New

-8 Edit Project Insert Extras Online  Window  Help

Mew From kemplate, .,
Qpen...
Close

Save
Save as...

» Inthe Target Settings dialog under Configuration choose e.g. CCP XS 10 inch

screen, this can be changed later to run the application on another target

Target Settings

Configuration: Maone

Maone
35 CoDeSyps 5P PLOWIRNT w2 4

35 CoDeSps SPRTE

35 CoDeSvz SP RTE Sk Sercos
CC 10 inch screen

CCP x5S 10inch screen Sinnulated
CrozzFire Fx Debug

CrozzFire F Simulated

CrozsFire M1 Debug

»  Accept the default configuration in the New POU dialog
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New POU X]
Mame of the new POL: PLC PRG
Type of POL Language of the POL Cancel
* Program L
" Function Block " LD
" Functian {" FBD

Return Type: " SFC
o B
" CFC

PLC_PRG is the main default program. There are two separate windows for every POU
(Program Organization Unit), the top window is for variables and the bottom is for the code. Just
type a semicolon in the code section if you want to go ahead and with other things and still be
able to compile.

< CoDeSys - visulization. pro - [PLC_PRG (PRG-5T]]

ﬁ File Edt Project Imsert Extras ©Online Window Help

2|=|E| 5@ 0I5 |SAG & |55

0001|FROGRAM PLC_PRGG

a POUs 0002|+AR
0003  test_varBOOL|

DOO4(EMD WwAR
0005
O00F Variables goes here
noo¥
0oog
o009
o010

< |

00a1|;

0002 , o
0003 Write your code in this

oona window

0005
0006
0oa¥
0003
0009

Since the CC Pilot™ XS has a screen it might be useful to add a visualization.

Create an application with visualization

To create a simple hello world GUI application with Visu, follow these steps:

» Open the CoDeSys application development tool
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- CoDeSys

File Edit Project Insert Extras Online Window Help

Could not open projectlibrary (no valid projectlibrary file)

< il ]

>

[OHLINE [3% [READ

»  Click File—>New to create a new project

Edit Project

Insert Extras

» Inthe target selection dialog, choose a target
» In the target settings dialog that expands, go to the visualization tab
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Target Settings @

Configuration; |EEF' #5 10inch screen j

T arget F'Iath:urm] M emany La_l,u:uutl General] Metwork functionality  Visualization l

Dizplay width in pisel: ann Supported fonts in the target:
Dizplay height in Pixel: B0

[ Alarmhandiing in the PLC
[ Stare trend data in the PLC

[ Activate spstem variable ‘Curentyisy! [v Target vizualization

[ Simplified input handling [v UseWISU_INPUT_TASEK
[ web visualization [ Compression [ Deactivate task generation
[ Inkibit download of visualization files [v Keyboard uzage for tables

Diefault | ] | Cancel

»  Check the ‘Target visualization’ box
»  Check the ‘Use VISU_INPUT_TASK’ box
»  Click ok
» Inthe following dialog click ok for adding a new POU with default settings
New POU X
Marme of the new FOU: FLC PRG
Type of POLU Language of the POL Cancel
* Program L
™ Function Block £ LD
" Function " FBD
Feturn Type: " 5FC
| || ®sT
" CFC

PLC_PRG is the main default program. There are two separate windows for every POU
(Program Organization Unit), the top window is for variables and the bottom is for the code. Just
type a semicolon in the code section if you want to go ahead and with other things and still be
able to compile.
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< CoDeSys - visulization. pro - [PLC_PRG (PRG-5T]]

ﬁ File Edit Project Insert Extras ©Online ‘Window Help

=L s e e e A e N e

0001 |FROGRAM PLC_PRG

a FOUs O002[WAR
0003|  test_varBOOL]|

DOO4(EMD VAR
0005
0006 Variables goes here
0007
0oog
o009
o010

£

0001,

0002 ; PR
HIE Write yvour code in this

oon4 window

D005
D006
ooy
no0s
noog

Since the CC Pilot™ XS has a screen it might be useful to add a visualization.

» Inside the visualization view, right click and select ‘Add object’
» Name the new visualization ‘PLC_VISU’

New Visualization

Mame of the new Yisualization:  |PLC_ISU| (]
Caricel

> Click Ok to create the visualization

The window that comes up gives you the possibility to design your user interface.
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-

gl o= -] [ & 9le|&5£ Sl e Sl 8] ) wl=|

You can add buttons, alarms lists, bars and so on. Add a button for example as follows:

»  Choose the button tool on the toolbar
»  Click-drag on the screen to place and size the button

= =) P i o P e 8 e R |

» Double click the button to bring up the configuration dialog

»  For now just put in some text in the Content box under category Text

» Go to the Input category and mark the Toggle Variable checkbox

» Inthe input field write ‘plc_prg.test_var’ or press F2 and browse for the variable
»  When finished click OK
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Regular Element Configuration (#0)

LCategony:

Bitrmap

Test

Tewt vanables
Wariables

Tt for tooltip
Security
Pragramrmability

— nput

¥ Toogle variable |F'LI:_F'FH3.test_var

[~ Tap variable I
™ Tiap EALSE

[ Zoom to viz: I

[™ Execute programm: I

[ Testinput of variable 'Testdisplay’

ITE:-:t vI kdit; I

bl sz I

Dialog fitle: |

Cancel

Ok |
==

When running the application on the target, the visualization will show up both in CoDeSys on
your development PC and on the CC Pilot™ XS. Pushing the button in the visualization will

toggle test_var.

Variables such as test_var in this case can be monitored directly in the PLC_PRG view, for

debugging. To view PLC_PRG go to the POUs tab and double click PLC_PRG.

Fush this button to toggle test war aoo4

[T Iy |

0001|  test war=

oooz
HIHE]

aoos

OrnE

aoo),

There are some additional settings needed for the project to build. Make the following

configurations:

» Inthe menu, click Project — Options
»  Under ‘Build’ check the box, ‘Treat LREAL as REAL’
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Options 5
Categony:
Load & Save oK I
Egﬁ;:”fmma“m v Debugaing Murnber of data segments: |1_
Desktop [ FReplace constants Cancel |
Bﬁ!aoc[?nries ¥ Mested comments Exclude ohjects |
Lo [ Create binary file of the application
_ - ) .
Fasswords v &ctions hide programs
Source download ¥ Treat LREAL as REAL
Syumbol configuration ;
D atabaze-cormection Macra betare compils: |
Macros ]
tacro after compile: I
— Compiler version
v Use latest
Fix: |2.3.8.5 vI
— Check automatically————————
[ Unused variables
[ Overlapping memory areas
[ Concunent access
[ Multiple write access on output
» Click ok

Your application is now ready to compile, build and download.

Download application to target

When your application is build you can download it to the target and run and debug the

application. Follows these steps for downloading:

»  Start the runtime by double clicking the executable file plccearm.exe or

alternatively the desktop shortcut
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- Skate Program Loaded —
|-- [ IN:::
rMessages
TCPIP- IIF‘ address 192.168.2.31, Port 1200 E|
RSE32E- |com1, 115200 Bd, 1 Stopit, NO Parity
Skart I Reset I Tasks. .. I I0-Lisk. .. I Shutdoran I

The runtime control panel shows the communication parameters you need to know. To
configure the connection in CoDeSys do the following:

Press New

YV VYV

(e.9.192.168.2.2)

Press Online—~Communication Parameters

Pick the communication method Tcp/Ip (Level 2 Route) and hit OK
In the value column type the IP-address of your CC Pilot™ XS

Communication Parameters

— Channels
= Local [Tepdip (Level 2Routs) |

XS
Local WE | walue | Comment
b MR Address 19216822  IP address ar hosthame
%G Port 1200
L wG Targetld 0
..... W Motorola byteorder Mo

| B

Cancel

Remove

Gateway ...

Update

1 g b

To download the project to the runtime choose Online—Login and accept to download the new

program to the controller. Online—Run, F5 or Start on the runtime control pane will start the

application and the visualization will show.
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Save the project in non volatile memory

To get the unit to start preloaded with a CoDeSys application, the project must be set to save
application in non volatile memory. To do so follow these steps:

» Inthe CoDeSys development environment, click Online—Create boot project

Now the project will be stored on the target even if the power is turned off. The next time the
runtime starts the project application will load and run automatically.

Only load current bitmaps in Visu

The target visualization buffer in the CoDeSys runtime is about 5.5 MB in size. This means the
visualization cannot contain anything that goes beyond the limits of this buffer (number of
visualization function calls per cycle etc.). Jpeg images used in an application are extracted into
BMP images in memory and then drawn as bitmaps, so this operation need more heap memory
then the impression of the jpg-file size. To overcome this heap memory problem, the runtime
can be configured to only load currently used images into memory.

To do this, the configuration file for the CoDeSys runtime called rts3s.cfg needs to be modified
as follows:

» Onthe CC Pilot XS, open Microsoft WordPad by clicking
Start—Programs—Microsoft WordPad

@8 Programs 4 E Cornrnand Promipt
<% Favorites | @& Intermet Explorer
U Docurnents  * | &) Media Plaver

[F Settings r
@ Help q-';;" wWindowes Explorer
7 Run...

Suspend

»  Select and open the file \Program Files\SoftPLC\rts3s.cfg
» Under the [VISUALIZATION] section, add the following string:

TargetVisuLoadOnlyCurrentUsedBitmaps=Yes

When this string is used, only the bitmap that is currently shown is loaded into the memory.
Using this feature can make the time of switching bitmaps a little slower, but for applications
with many bitmap pages, this is necessary.

Start programs from CoDeSys

This chapter describes how to start a program from a button click.

» Add a button or a shape to your visualization

» Double click on the visualization item you just created

» Inthe input view; Check the “Execute program:” box and enter the program call, for
example explorer.exe
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The dialog should look something like this:

Reqgular Element Configuration {#0)

Category:

Bitmap

Test

Test vanables
Y anables

Test for tooltip
Security
Prograrmmability

— Input

[” Tooggle variable I

[T Tap aniable I

™| Tap EALSE
I~ Zoom ta vis.: [PLC WIS
¥ Execute program: Ie:-:pln:nrer.e:-:e

[~ Test input af varable 'Textdizplay’

ITE:-:I: vI bir: I

I~ Hidder Max: |

Dialog title: |

Cancel

x|
_ Concel |
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Start PLCWINCE minimized

The PLC runtime application can be started minimized, in which case the graphical interface will
be hidden. To activate this function the settings file rts3s.cfg has to be modified as follows:

» Onthe CC Pilot XS, open Microsoft WordPad by clicking
Start—Programs—Microsoft WordPad

E Cornrmand Prarpt
f? Favorites r ﬁ Internet Explorer
U Documents ¥ | &) Media Plaver
[ Settings »
@ Help 4-';;’ Windows Explarer
=V

Suspend

» Select and open the file \Program Files\SoftPLC\rts3s.cfg

» Under the [PLC] section, edit the string ‘StartMinimized=No’ to
‘StartMinimized=Yes’ to activate the function

»  Save the settings file and restart the PLC application

Autostart the PLC runtime

The PLC runtime application can be set to automatically start when the device is powered on.
This feature is activated by modifying the registry as follows. Next time the device is started, the
PLC runtime will start automatically.

» Onthe CC Pilot XS, open the Registry editor by clicking Start—Run

Jj Prograrns r
"% Favarites r
1 Documents *

h

[F Settings

& Help

and enter ‘regedit’ in the Open: field
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>

Run

=
Open: | ENERN

Type the narme of a program, folder, ar
docurnent, and Windows will open it for you.

=]

OK

Cancel

Browse...

In the registry editor, expand HKEY _LOCAL_MACHINE\init

| Registry Wiew ||c:7|><_| 64| & |

B

£
£
£
£
£
&
£
£
£

71 HARDWARE
-0 1dent

-3 init

-1 Loader
- mut

71 ris

{1 Platform
71 Printers
71 Services
71 gnd

7] SOFTWARE
1-E3 System
7] TAPT

<1 TCPIP

71 Time Zones
71 windows CE Services

-0 Windows CE Tools

{0 HKEY_USERS

=42 My Device Name | Data |
@ HKEY_CLASSES_ROOT Launchio "chell. exe”

"D HEEY_CURRENT _LISER, Launchiz0 "device.exe”

=R HKEY_LOCAL_MACHINE Dependz20 0a 00
&3 Comm Launchz20 "gwes.exe”
- ControlPanel Depend3d 14 00
=3 Drivers Launchso "services. exe”
-2 Ciiversaz Dependan 1400
#-1 Explorer Launchs0 "explarer.exe”
-1 ExtModemns Depends0 14 00 1e 0O

[0 5 1254 M 2]
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» Add a new string from the menu, by clicking Registry—New—String value
»  Set the value name and value data as follows:

Edit Value

Walue name:
ILaun-:h?El

Walue data:
I'I,F‘rn:ngram FilestSoftPLCYPLCCEARM, exe

{Mumeric daka interpreted as decimal)

| O I | Cancel |

»  Click ok
» Add a new string from the menu, by clicking Registry—New—Binary value
»  Set the value name and value data as follows:
Edit Value
YWalue narme:
IDepend?D
Walue daka:
o0on 14 00 1E 00
(] 4 || Cancel
»  Click ok
» Close the Registry editor
»  Turn off the device by pressing the suspend button

Set up a CAN network

To set up a CAN network with a CC Pilot™ XS as a master and e.g. a CrossFire FX1 as a
slave, start a new project choosing the CCP XS as a target. Under Resources — PLC
Configuration, right click CCP XS configuration and choose ‘Append Subelement’ —
CanMaster.
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CCP XS configurst= |

Eettinns |

Append Subelement Canfaster, ..

CanDevice, ..

Calculate addresses
Autamatic cal

Capy Chrl+C Check for o

Save configu

Then to add a slave, right click the master and choose ‘Append Subelement’ — ‘CrossFire FX1’

or the slave of your choice.

E--CCP %5 configuration A
o %Canhﬂaster[ Lima : Base parameters | CaM parameters ] kodule pz
................................. - Insert ElElTIE-'l-It » I

Append Subelement CrossCode (CrossCode eds),,.

CrossFire Fx1 (CrossFire Fx,eds)...
Calculake addresses CrossFire ME1 (CrossFire Me1.eds), .,

Cuk Chrl+% W
Copy ChFlC [nput address: |*=

Output addrezs:; IZEJ?
1 Magnostic address: | ZME4

Delete Dl

This will load the eds file for the CrossFire FX1 and its I/0O will be available to the master and the

application.
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------- AT %IB0: USINT, (* Digital inputs Port 1 -7 [COBId=0x182] %
------- AT %IB1: USINT, {* Digital inputs Port 8 - 15 [COBId=0x132] %)
------- AT %IB2: USINT, (* Digital inputs Port 17 - 23 [COBId=0x182] %)
------- AT %IB3: USINT, (* Digital inputs Port 24 - 25 [COBId=0x182] %)
------- AT %IB4: USINT, (* Digital inputs Port 30 - 37 [COBId=0x182] %)
------- AT %IBS: USINT, (* Digital inputs Port 33 - 40 [COBId=0x182] %)
------- AT %IBE: USINT, (* Digital inputs Port 27 - 29 and 77 - 80 [COBId=0x182] *
------- AT %l UINT, (% Analog input Port 7 [COBId=0x232] %

------- AT %5 UINT, (% Analog input Port 8 [COBId=0x282] %)

------- AT %G UINT, (" Analog input Port 3 [COBId=0:282] %)

------- AT %M UINT, (% Analog input Port 10 [COBEId=0%232] %)

------- AT %3 UINT, (% Analog input Port 11 [COEId=0x332] %)

------- AT %M UINT, (% Analog input Port 12 [COBId=0%332] %)

------- AT %10 UINT, (* Analog input Port 13 [COBId=0x332] =)

------- AT %11 UINT, (% Analog input Port 14 [COBId=0%332] =)

------- AT %12 UINT, (* Analog input Port 15 [COBId=0x432] =)

------- AT %13 UINT, (% Analog input Port 30 [COBId=0x432] =)

------- AT %14 UINT, (% Analog input Port 31 [COBId=0x432] =)

------- AT %15 UINT, (% Analog input Port 32 [COBId=0x432] =)

For example reading an analog input of the slave in the master software can be done by giving
a variable the address of this particular I/O:
PLC_PRG

analogInl

Configure CAN settings

For the CAN communication to work, the settings for CanMaster under PLC Configuration in the
CoDeSys development environment, must match the CAN settings for the target, in this case
the CC Pilot™ XS.
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------- AT %IB0: USINT, ¢
AT %IB1: USINT, (
------- AT %IB2: USINT;
------- AT %IB3: USINT; (
------- AT %IB4: USINT;
------- AT %IBS: USINT;
------- AT %IBE: USINT;

- AT %IWE: UINT; (7

Base parameters  CAN parameters | Maodule parameters ]

baud rate: |125000

El

Com. Cycle Period [peec): |I:I

Sync. Window Lenght [peec): |I:|

Sync. COBAD: |128

Maode-ld: |2

[v Automatic startup

v Support DSP301 44,01 and DSP306

Heartbeat Maszter [ms]: |EI

activate:

The settings for the CC Pilot™ XS can be found under Start — Settings — Control Panel — ‘XS

Settings

>

>

Mode must be set to ‘Standard, Extended’ to be compatible with CANopen in

CoDeSys

Baud rate is set to match the value set in the CoDeSys development environment,
in this example 125 kbps for CAN1 and 250 kbps for CAN2

CAN |Gps | Gsm | Power | Memary | Backlight |

FCAN 1

Mode: |Standard,Exter ]

Baud Rate (bps):| 125000

2

FTAM 2

Mode: |Standard,Exter| ¥

Baud Rate (bps}:|25|3|:u:u:|

=]

Default

Set bus identifier

In the PLC configuration dialog in the CoDeSys development environment, there is a parameter
called ‘Bus identifier’. This parameter is currently not used. Instead the order of the CAN

devices sets the specific bus identifier. The firs device in the list uses CAN1 and the second use

CANZ2.

v
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+ CoDeSys - (Untitled)* - [PLC Configuration] M=E3
FiIe Edit Project Insert Extras Online Window Help - g x

el e el e

E--CCP X5 configuration | #

2 Resources Base settings | CAN settings ] Default PDO mapping
B~ Global Yariables -
- Rorary AMALYZATIC anDevice[VAR]
B2 fbrary IECSFELIE 1 Bus idertiier. Jcent
B[] ibrary SYSLIBCALL
-3 Rorary SYSLIBTIME Name of updatetask: | =
B~ fibrary STSTASKIN
Alarm configuration EDS file generation
""" g Library b anager vV Generate EDS file
..... Log

..... (B PLC - Browser Name of EDS file:

""" PLT Canfiguration |L|NT|TLED-EDS Browse ...
""" @ Sampling Trace
..... ﬁ Target Settings Template for EDS file;

~ (384 T ask configuration | Browse ..
""" Q Watch- and Recipe
""" ‘}Q Workspace
-
< ¥
< ¥
'E!E,| < >

| [OHLINE [3% [READ

» Touse only CAN1, add only one CAN device

» To use both CAN1 and CAN2, add two CAN devices. The first in the list will be
assigned to CAN1 and the second in the list will be assigned to CAN2

» To use only CAN2, add two CAN devices and use only the second in the list, which
is assigned to CAN2. The first in the list will serve as a dummy

Use retain variables

Using retain variables is a way of saving parameters to non volatile memory. You have to point
out a file where the declared retain variables are saved to and restored from on command.
Before you can use the retain variables function, you have to make sure the specific lib is
included in your project.

First add the library:

» Open the library manager in your project, by double clicking the icon in the
resource view
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< CoDeSys - (Untitled)* - [Library Manager]

mil File Edit Project Insert Extras Online Window Help - ax
el e e = e e Y |
SysLibTarget\isulib 27 2 07 16:02:16 FUNCTION ExecutelUserdefi A
2 Resources STAMDARD.LIB 4.10.05 12:14:46 VAR_INPUT
B[] Global Yariables IECSFC.LIB 13.4.06 16:51.28 nindex : INT,; B
- fbrary AMALYZATION LIE 5,11 |SYSLIBTIME.LIB 27.2.07 16:02:16 stCallldentification - STRI
[]D library [ECSFC.LIE 13.4.06 16; SYSTASKINFOLIB 27 .2.07 16:02.16 stParam : STRING(256];
(20 Forary SvSLIBCALLEACK, LIE ANALYZATION.LIB 5.10.99 10:05:06 pstReturnVaIue.: FOINTE
T . . SYSLIBCALLBACK.LIB 27.2.07 16:02:14 nReturnBufferSize : INT;
B library SysLibT argeftizu lib 27. bValueRetumed - POIN
B2 library SYSLIBTIME.LIB 27.2.0 ENEFJJ VAR '
B2 library SYSTASKINFO.LIB 27, ‘u’.ﬂ.R_ ;
- (4 Aslarm configuration EMD VAR b
[ jf] Library Manager 1) >
""" (B PLC - Browser
UTEUSERDEFIMEDCONTROL
""" FLC Configuration
Sampling Trace Executelser
""" 'ﬁ Target Seftings ‘|5(2586)
""" Tazk configuration
""" Q W atch- and Flecipe Manager TO STRING(258)
""" 32 Warkspace g GetSumoundRect (FUN) E
I I =S S = ATAL} X FRTOBOOL
PDUSI " Data types] Visualizalions] . Global Variablesl
>
P [*=0. [@v. |&r.[ ||« | >
| [ONLINE [0% [READ

» Inthe view with the libraries are listed, right click and select ‘Additional library’
» Point out and select the library ‘SysLibPIcCtrl.lib’

Now you have added the correct library for using retain variables and are ready to declare some
retain variables to use.

»  From the resource view, open the ‘global variables’ window
» Declare your retain variables under a new field called VAR_GLOBAL_RETAIN

» (A good thing is to also declare a global variable for the filename to use for the
retain store/restore routine)
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-+ CoDeSys - (Untitled)* - [Global_Variables] 1%
Q File Edit Project Insert Extras Online Window Help - ax

B=|E| B|&)]elESs SR ]G] o]
0001|VAR_GLOBAL

% Resources 0002 FileName:STRING(B0);
B4 Global Variables 0002|END_VAR

0004
. Yariahle_Configuration | | 0005]VAR_GLOBAL RETAIN
-2 library IECSFC.LIE 13.4.06 16 ggg; END_VAR

-2 library SYSLIBCALLBACK. LIB

[

[

: 0009
B2 library SysLibT argefvisulb 27, 0010
[

[E

-] fbrary SYSLIBTIME.LE 27.2.0| [a1q
(2 library 5YSTASKINFO.LIB 27.1( [0012

Alarm configuration 0013

..... m Lib[al_',' Managel 0014

..... m Log 0013

----- FLLC - Browszer gg::g

FLLC Canfiguration 0018

----- Sampling Trace 0019

..... ﬁ Target Settings 0020

----- Task configuration 0021

----- 03, Watch- and Recipe Manager || | 0022

----- 22 Workspace ~ 45/ i) -

*

P20 v i@ | || ' :

[ [OMONE [0 [READ

Now call the Save and Restore functions, preferably on shutdown or periodically and on startup
respectively.

» Call the SysSaveRetains function to save the declared variables
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< CoDeSys - {'Untitled]* - [PLC_STORE_EXAMPLE {PRG-ST}] A
Q File Edit Project Insert Extras Online Window Help - ax

2|28 8|S Em R0 * (5]
0004[FPROGRAN PLC_STORE_EXAMPLE
3 POUs 0002VAR

' PLC_FRG [FRG) D003[END_VAR

PLC_STORE_ExatPLE (PRO|NIEGRE
0005]
0006|
0007]

22 i
0001fsysSaveRetainsiFileMName);

|

0010f
oo
0012
0013
0014

<0 i >

ize of used data: 1464 of 524288 bytes (0.28
ize of used retain data: 2 of 16384 bytes (0.01%)
) Errar(s), 0 Warningis).

< | ¥
‘Ber "= JEv.J&r ] ||< | >

[ [Lin.: 1, Cal: 28 [OMONE [0 [READ

=
5
0

[

» Call the SysRestoreRetains to restore the declared variables
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< CoDeSys - {Untitled]‘ - [PLC_PRG {PRG-ST:I] A
Q File Edit Project Insert Extras Online Window Help - ax

2|28 8|S Em R0 * (5]

0001 PROGRAM PLC_PRG

El POUs 0002[VAR
;..3 0003 xnil:BOOL;

D004 END_VAR
0005
0008
0007
0003

0009
000

£ |

QO0A|IF MOT xInil THEM

0002 FileMame:=\Storelretain.bin’; (* Example of file to store, must be .bin file *)
0003 SysRestoreRetains(FileMame]; (* Calling the restore function =)

0004 ¥nit=TRUE;

Q005EMD_IF

0006|
0007
0008|
0009
0010
0011

on

|

<0 i >

ize of used data: 1464 of 524288 bytes (0.28
ize of used retain data: 2 of 16384 bytes (0.01%)
0 Errar{s), 0 Warning(s).

‘Ber. "= JEv. J&r [ ||< | >

[ [Lin.: 5. Cal: 7 [OMLIME [0% [READ

=
5

[

Use network variables

To use network variables in your project, follow these steps:

»  When starting a new project, check the ‘support network variables’ box, under
Network functionality in the Target Settings dialog. Enter ‘CAN’ in ‘supported
interfaces’
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Target Settings

Configuration; |EEF' #5 10inch screen j
Target F'Iath:nrm] Memaory Layout | General Metwark functionality '\-"isualizatiu:nn]

[ Support parameter manager [v Support network variables

Mames of supported network, interfaces:

CaM

Example of a name lizk:
CaM:UDP.DP.DEVMET
max. ¥ characters/name |

Default | ] | Cancel

»  When project is created, go to the resources view, right-click on GlobalVariables
and choose ‘Add Object’
» Name the variable, click ‘Add network’ and specify the COB-ID
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Global Varable List

Marme af the global variable lizk: CaMRx1

Lirk ta file
Filename: Browse. ..
; . Add nebwark,
* |mport before compile " Export before compile

Connection 1 [CAM] ]

Femove
MHetwork twpe:  [CaAN - Settings... hetwark,

[v Pack wariables

Lizt identifier [COB-10; |'I

=

-

[v Read [ Reguest on bootup
[ white [

[ Interval:
[ Minirmurm gap:
[ "ariable:

OK | Cancel

» Inthe new global variable list for CANRX1 define an array of bytes to hold the data
in the CAN-message corresponding to the COB-ID just specified

0007 [vAR_GLOBAL

3% Resources 0002 CANRX1:ARRAY[D.7] OF BYTE;
B+ Global Variables OO03|END VAR
- - CanDpen implicit Variables [CONSTANT) 0004
0005
[ - M=

» Goto PLC Configuration and add a CANopen master, this loads the required
libraries
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E-s e
LiCanMasterVAR] (2| | Base params

» Goon and add new network variables for every desired COB-ID.

» To call the CANopen libraries that handles the network traffic at least one of the
network variables has to be read or written in a task that is scheduled, e.qg.
PLC_PRG

When a CAN-message with a COB-ID corresponding to a variable list specified for reading are
sent on the bus, the variables in that list are updated.

_ 0007 E B AR
% Reszources oooz| e CAMRX1[0] =20
B3 Global Variables ooo3| e CAMRXI[1] = 20
0004 e CAMRX1[Z] =20
0oas| b CAMRX1[3] =20
000 b CAMRX1[4] =20
ooy b CAMRX1[5] =20
ooog| e CAMRX1[B] =20
0oog9) e CAMRX1[/] =20
0010
nrd4

To specify network variables for transmission, add a network variable object, check write
instead of read and specify the transmission settings, and e.g. transmit on change.
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Global Varable List

Marme af the global variable lizk: CaMT=1

Link, ta file
Filenarne: Browse. .
} . Add nebwark,
* |mport before compile " Export before compile
Connection 1 [CAM] ]
Femove
MHetwork twpe:  [CaAN - Settings... hetwark,

[v Pack wariables

List identifier (COB-1D): |'I 1|

[ Tranzmit checksum

[ Acknowledgement

[ Read B

[v "wirite | Answer bootup requests

[ Cyclic ransmission [nterval:

¥ Tranzmit on change Mimirnum gap: TH0msz

[ Tranzmit on event Y anahle:

| QK | Cancel

When the network variables are written the values are sent on the bus.

Example in CoDeSys:

FOR i:=0 TO 7 BY 1 DO
CANTX1[i] :=send;

END_FOR;

Configure a CanDevice (CANopen Slave)

»  Start a new project choosing ‘CCP XS 10 inch screen’ as target

» Inthe Target Settings dialog under ‘Network functionality’, check ‘Support
parameter manager’

» In‘Index ranges for variables’ and ‘Subindex range’ choose a desired range, e.g.:
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Target Settings

Configuration: |EEF‘ #5 101inch screen

T arget Platfarm ] b emorny Layout ] General Metwork fur

Iv Support parameter manager
Index ranges
|ndesx ranges for parameters:
|ndex ranges for vanables:
|1 EHEOOD-16HE100

|ndex range for mappings:

Subindex range:
1114

Example of suntax of ranges:
16H2000-16#2010;1E42500-1642600

» When done hit OK, and hit OK again to accept the default POU, PLC_PRG
»  Declare the following variables in the global variable list:

in:WORD;
out:WORD;

» Under resources, double-click Parameter Manager and right-click in the left pane
that appears to add a new list. Name it something e.g. “OD” (for object dictionary)

Type

f* “Variables
" Parameters
" Template
I Instance

" Spstemn parameters

M arne:

oo

» Select the new list and in the right pane, right-click and insert two new lines

The new lines should look something like this:

oD ame Index Sublndex Accesslevel | Accessright | Variable
in 16#E000 1642 |y > |write anly =] .in
out 1645000 1641 oy =|read anly =] .out

» Under PLC Configuration right-click on CCP XS configuration and choose ‘Append

Subelement’ — CanDevice
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» Under Default PDO mapping, click ‘Insert send PDO’. Select the new PDO and the
variable out and click >> to map the variable to that PDO. In the same way insert a
receive PDO and map the variable in

Objects: PDOz:
- 00 - Receive PDO=
= Index 1686000, Sub 1, A -~ PDO 1681400
.ot Index TERE000, Sub 2
= Index TERE000, Sub 2, =+ Send PDO=
in wy -~ PDO 1681200
= Index TEHEO00, Sub 1

»  Add three libraries into the project to make the CAN communication work by going
to Window — Library Manager, right click and add:
= 3S_CanOpenDevice.lib

These libraries will be added automatically:
. 3S_CanDrv.lib
. 3S_CanOpenManager.lib

» Compile and save the project

Under ‘Base settings’ — ‘Name of EDS file’ is the path to and name of the generated
eds-file which describes this new node. This file can be used in a master to
communicate with the node.

E--CCP ¥5 configuration 5

fn ‘%‘CEIFIMEISTEF["M r
................................. Insert Element ’ I

append Subelement (Untitled) (sh,EDSY, ..

Base parameters | CaM pe

CanDevice (CanDevice, EDS),,

Calculake addresses CrossCode [(CrossCode,eds),,

Configure CC Pilot XS CoDeSys RunTime settings

By the configuration settings it is possible to tweak the CoDeSys RunTime in certain ways. The
settings described in the following is read by the runtime system kernel from the configuration
file ‘rts3s.cfg’ which is located in the same path as the runtime system executable, i.e. \Program
Files\SoftPLC\rts3s.cfg.

The rts3s.cfg file could look like this:
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[Ele Edt view Format oo | | 2[00 [[@] ] [wmes =] [0 [ [B]2]u][E =[5 E[E] 7] [x]

ICDRIVERLIZT]
MODULED=CCRE
INITFCTO=IODrvlnit
MODULE] =33C anFrame
INITFCT1=I0Drvlnit
MODULEZ=GFS
INITFCT2=I0Dwlnit
MODILE =Video
INITFCT3=I0Dwlnit

[FLC]
SETTINGS_FROL_CFG=Yes

USE 3VEINTE_TIMING A3 TICK=Yes
Files=

Boothlode=Fun

Starthlinimized=Yes
DizablederialProgramming=Yes

[WISUALIZATION]
TargetVisuWindowB ottom=a04
TargetVisuWindowlLeft=0
TargetVisuWindowT op=0
TargetVisuwWindowRight=204

&9 5tart "E’j?rtsSs.cfg |'-*'-""ms§ 252 il @@

The “rts3s.cfg” is edited by the following steps:

»  Open Microsoft Wordpad by pressing Start — Programs — ‘Microsoft Wordpad’
» Open the file \Program Files\SoftPLC\rts3s.cfg
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[Ble Edt view Format oo | | 2[&] [ [L[@] 2] [rmes = [0 = [B]o]u] [z =[=] E[E] 2] [X]

oven ] il = ] o x]
|Z] \Program Files\SoftPLC
35CanFrame.dl GPS.dl webzeryer_conf.xmi
PLCCEARM. EXaE |#] wabvisu.htm
.cfg

2]
Kl | >

Mame: IrtsBs.cfg Type: IAII Documents [*,*) [~]

.';;’Start ||[5'37DD|:1 |.#.J...@,§ 343 P @@

» Edit and save the file
» Restart the computer

For information about the consequence of each sub-key, please read the document CoDeSys
SP 32bit full_V.....pdf

Observe, the manual includes sub-keys that aren’t supported in the CC Pilot XS and
should not be used.

The following sub-keys are supported in the CC Pilot™ XS. The sub-keys are described as
examples with correct section and an example value in red color, which can be altered. If the
sub-keys should be inserted in the configuration file, then insert under correct section.

File path

[PLC]
FILES="path”

[STRING value]

Path to where files are to be stored. This sun_key takes effect only if no 10 driver or
customization DLL responds TRUE to hook PH_GET_FILE_PATH.

Boot mode
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[PLC]
BOOTMODE="Run”

[STRING value]

Possible values are “Run” and “Stop”. This determines the PLC mode after loading a boot
project successfully.

Disable serial programming

[PLC]
DISABLESERIALPROGRAMMING="Yes"”

[STRING value]

Possible values are “Yes” and “No”. If value “Yes” is given, the serial communication server will
not be created by the runtime system.

Disable tcp/ip programming

[PLC]
DISABLETCPIPPROGRAMMING="Yes”

[STRING value]

Possible values are “Yes” and “No”. If value “Yes” is given, the Ethernet communication server
will not be created by the runtime system.

Start minimized

[PLC]
STARTMINIMIZED="Yes”

[STRING value]

Possible values are “Yes” and “No”. If the runtime system contains a window and the parameter
value is “Yes”, the windows will be minimized (run in background) after startup.

Disable online change

[PLC]
DISABLEONLINECHANGE="Yes"”

[STRING value]

Possible values are “Yes” and “No”. If this parameter has value “Yes”, the feature online change
will not be available and no second code buffer is allocated. The memory foot-print is reduced
and bigger applications can be created.

Use system interrupt timing as tick

[PLC]
USE SYSINTR TIMING AS TICK="Yes”

[STRING value]

Possible values are “Yes” and “No”. If this parameter is “Yes”, the 1 ms tick will be generated
using the interrupt latency timing feature of CE.
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Disable PLC load check

[PLC]
DISABLEPLCLOADCHECK ="Yes”

[STRING value]

Possible values are “Yes” and “No”. If this setting is set to “Yes“(default is No), there will be no
(implicit) low-priority task for measuring the CPU load caused by the PLC. The PLC browser
command plcload and the corresponding function in the system libraries will not return any
meaningful results.

RS232 port

[COMMUNICATION]
[RS232]
PORT=0

[DWORD value]

Sets the COM port to be used for the serial communications server. Default 0 is used for ‘no
port’.

RS232 baud rate
[COMMUNICATION]

[RS232]
BAUDRATE=19200

[DWORD value]

Baud rate for the RS232 connection.

RS232 stop bits
[COMMUNICATION]

[RS232]
STOPBITS=0

[DWORD value]

Value sets stop bits according to table below.

Value used 0 1 2

Actual stop bits 1 1.5 2

RS232 parity
[COMMUNICATION]

[RS232]
PARITY=0

[DWORD value]

Value sets stop bits according to table below.

Value used 0 1 2

Actual parity No Odd Even

RS232 init send string
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[COMMUNICATION]

[RS232]

INITSENDSTRING="string to send.”
[STRING value]

String that is send immediately after the port is opened, e.g. for modeme-initialization.

RS232 serial with routing

[COMMUNICATION]

[RS232]
SERIALWITHROUTING="Yes”
[STRING value]

Possible values are “Yes” or “No”. If this is set to “Yes” then the Serial Level 2 Route-protocol
will be used instead of the serial standard 3S-protocol.

TCP/IP port

[COMMUNICATION]
[TCPIP]
PORT=32001
[DWORD value]

Port to use for the TCP/IP communications server.

External communication DLL’s

[COMMUNICATION]
[EXTERNALDLLS]
CHECKEXTREF="Yes"

[BINARY value]

Use “Yes” or “N0”. Default value is “Yes”. Try to link or not functions from the following DLLs.

Enum Key (.0 ... .n) Containing String “Path” of name of Windows CE DLL containing external
library functions.

Example: "Path"="PLCWINNT_EXTFUN"

Driver list

[IODRIVERLIST]
“MODULEO”="HilDPM3S”
“INITFCTO0”="IODrvInit”

The values “MODULEX" and “INITFCTx” are entered here. “x* is a sequential number which
begins with 0 and increases with each driver added. A maximum of 5 drivers may be registered;
the maximum valid value of “x” is 4. Please note that the function name specified in “INITFCTx"
is case sensitive.

No target Visu tooltips
[VISUALIZATION]

[NOTARGETVISUTOOLTIPS]
PORT="Yes”
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[STRING value]

Default value is “No“. Set to “Yes” and no tool tips will be displayed in target visualizations.

No target Visu tooltips

[VISUALIZATION]
CEPRIOVISUINPUTTASK=140

[DWORD value]

This setting can be used to modify the priority of the target visualization task for inputs (mouse,
keyboard, touch). The default for this priority is a realtime priority (as with normal IEC tasks).
With some visualizations (big tables) this task has a long execution time; during this time lower-
priority system tasks are not executed (e.g. CE device drivers for graphic display, flash access,
serial port, ethernet). If an IEC task wants to perform such an access using system libraries, it
will be slowed down by the higher-priority VISU_INPUT_TASK. In such cases the priority should
be set to a value between 140 and 200.

Dynamic mouse cursor

[VISUALIZATION]
DYNAMICMOUSECURSOR="Yes"”

[STRING value]

Default value is “Yes”; the mouse cursor in the target visualization can change its form over
some visualization elements. If the performance penalty caused by this cannot be accepted, the
option should be set to “No*.

Target Visu load only current used bitmaps

[VISUALIZATION]
TARGETVISULOADONLYCURRENTUSEDBITMAPS="No"

[STRING value]

String, Default “No”: The target visualization buffer in the runtime of CC Pilot XS is about 5.5 MB
in size. This means the visualization cannot contain anything that goes beyond the limits of this
buffer (number of visualization function calls per cycle etc.). The jpegs are extracted into BMPs
in memory and then drawn as bitmaps, so this operation need more heap memory then the
impression of the jpg-file size.

TargetVisuLoadOnlyCurrentUsedBitmaps = Yes — only load the required pictures when the
screen is switched. Screen switching times can be poorer in this case, but the memory
problems are gone. For cases with many pages and bitmaps this setup is necessarily.

TargetVisuLoadOnlyCurrentUsedBitmaps = No — default behaviour, all pictures are loaded to
RAM at start-up. This setting is faster but will not be realizable in some cases.

Target Visu load window positions

[VISUALIZATION]
TARGETVISUWINDOWBOTTOM=0
TARGETVISUWINDOWLEFT=0
TARGETVISUWINDOWRIGHT=0
TARGETVISUWINDOWTOP=0

[DWORD values]
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These values specifies the coordinates of the target Visu windows. By default, the target Visu
window occupies the whole screen.
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Use simulated target

It is possible to do development on a simulated target. The installation is done in the same way
as for a real target. All installations are put in the folder ‘C:\Program\3S Software\CoDeSys
V2.3\Targets\CC Systems’. If you have installed a simulated 10 inch CCP XS there will be a sub
folder here called RTS_CCPXS_10_inch_Sim which contains the executable
CCPXS_10_inch_Sim.exe. This is the simulated runtime which need to be started. Most of what
is explained above about developing for the hardware target is also true for the simulated target.
PLC code can be executed and tested and visualizations can be viewed.

Use CC Systems simulation platform - CCSimTech

Simulation can be taken much further with the use of CCSimTech a product of CC System.
CCSimTech is s hardware emulation platform that includes CAN and I/O emulation. It also
includes tools for monitoring the 1/0 and the CAN bus. A whole control system can be emulated
on the pc and enable debugging without the actual hardware. A mixed hardware and emulation
setup is also possible, e.g. a CoDeSys runtime can be emulated on a PC which connects to
physical nodes via e.g. a USB-to-CAN device.

More can be read about CCSimTech on www.cc-systems.com.



http://www.cc-systems.com/

