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Welcome to the CoDeSys training module for the DCS800, ABB DC Drives.
If you need help navigating this module, please click the Help button in the top right-hand corner. To view
the presenter notes as text, please click the Notes button in the bottom right corner.
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• After completing this module, you will be able to
• understand the basics of the CoDeSys programming tool,
• create small applications,
• document your applications for better understanding,
• download a program into the drive,
• evaluate the risks for each application.
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Let’s start with the first example. It is a small program with three blocks which should handle
the digital inputs and outputs of the drive. Two of the function blocks are specifically
designed for DCS800. The first one reads the digital inputs. It is called “DigIn”. By using the
“DigOut” block you can set the digital outputs of the drive. The blocks are connected with an
“AND operator” which can be found in the list with all IEC operators.
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You can start CoDeSys by using a shortcut on the desktop or by finding CoDeSys in the
start-menu. After CoDeSys has started up the last program edited will open automatically.
To create a new application, click on “New” in the „File“ menu.
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Select the DCS800 as target to get the correct settings between the drive processor and the
software tool. If other PLCs are available, you can see them in the pull-down-menu, for
example the “AC500”, and so on. The target file includes information about the
communication channel and memory functions of the DCS800. For the DCS800 a serial
communication between the PC and the drive is required.
Note, programs can be simulated by using the target setting “None”. The special function
blocks for the DCS800 cannot be simulated with the system.
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CoDeSys includes many programming languages. The „Instruction List“ is a text-based
language. Programming in the language „Ladder Diagram“ is like a circuit schematic with
symbols. It is often used in America. „Function Block Diagram“ is a graphic-based language
with different function blocks. „Sequential Function Chart“ is a language which splits the
program process into steps. „Structured Text“ is a text-based language like C-Code or
Pascal. „Continuous Function Chart“ is a free programmable graphic-based language with
function blocks.



7

Good programming style is signalized by perfect documentation. In CoDeSys it is possible to
add comments for each step in the program. A click with the right mouse button in the
“Editor Window” opens the context-menu from which the item „Comment“ can open the
comment dialog box. In other programming languages this functionality is also available and
should be used to facilitate understanding of the program for others. The last step of project
development is to save the project.
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The next step is to save the project in a program file with the extension “*.pro”. Choose
“Save as…” in the “File” menu, type in a file name for the program and click “Save”. Now the
application is saved.
It is recommended to save each project in a separate folder on your PC together with a
description of the functionality for each file. It’s also possible to print the complete project.
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Providing a title and specifying a version of the application will allow for easier identification
of the program. The project information will be shown in parameters of group 4. Parameter
4.03 shows the title field and 4.12 the version field. If no application is active, parameter 4.03
will show “No Application”.
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All DCS800 interface function blocks can be found in the DCS800 library. It is an external
library which only works together with the DCS800 converter. Please note that the actual
firmware-version of the drive should fit to the version of DCS800 library!
Inside the library you can find function blocks for reading and writing analog and digital
values, event handling and arithmetic calculations. With CoDeSys it is also possible to read
and write parameters with special DCS800 function blocks.
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In CoDeSys the abbreviation “POU” stands for “program organization unit”. All programs,
functions and function blocks can be found in the root directory. By clicking on a program in
the directory you will open that program’s window. The default program name is PLC_PRG.
It is possible to change this name because for the DCS800 it is not necessary to have a
main program.
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To insert a function block, please select the icon “box” in the menu. Now the box can be
placed in the editor window. On the right side of each box, you will find a number. This
number gives you information about the execution order of the function blocks. In a network
of many function blocks it is necessary to check the correct execution order. An example is a
multiplication of two variables. A multiplication should not be performed until both variables
are updated. Otherwise, the calculation would be inaccurate.
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After a new block is inserted, the “block type” must be changed. To do this, select the type
and press the F2 button. A new window with a list of all available operators and libraries with
the several function blocks will open. In the menu “Standard Function Blocks” you can find
the available function blocks of the several libraries. The menu “FBD Operators” includes all
IEC functions like AND, OR, MUL and so on.
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Two further function blocks are needed for this application program. The next step is to place
an ”AND” operator and a “DigOut” function block to the correct position in the editor window.
In the programming language “continuous function chart” boxes can be adjusted freely in the
editor window. Note that the numbers on the upper right side of the boxes show the
execution order of the blocks. Normally the execution order should be from left to right
according to the signal direction.
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Each function block should be named for identification purposes. This name is called
“Instance”. Click on the question marks on the function block and specify a name. A new
window opens and shows the name of the block and the used type. By clicking “OK” the
settings will be saved, and the name will be shown in the declaration window. These steps
are required to use any function block. Operators and functions don’t get a declaration.
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In programming language “CFC” the blocks have to be connected with wires. Click on an
input or output and draw a line to another connecting point. It is not possible to connect
outputs with each other. Note, in other programming languages a connection of inputs and
outputs are drawn automatically.
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Connect all necessary function blocks in a similar fashion. The end result should look like
the graphic with the three boxes.
In text-based programming languages like “Structured Text” or “Instruction List” connections
are done with allocations. These connections are invisible but represented by variables!
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Now the boxes are connected with each other, but a constant value is needed for the input
“Channel” of function block “DigOut”. The next step is to place an input box. Drag the input
box into the editor window and connect it with the connector of function block “DigOut”.
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In this example we define the constant “1” for the “Channel” input. The status of “DOut” will
be written to the selected “Channel”. The result can be found in parameter 7.05!
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An important part of the DCS800 is the task configuration. The DSC800 only works in a task
triggered mode. Switch from the main menu to the tab resources and then click on “task
configuration”. Now a new window will be opened. To open a new task, select “Insert” in the
menu bar and choose “Append Task”. This means that a new task will be added. It is
possible to define several tasks for more than one program.
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In the “task attributes” you will find several settings to configure the task cycle. The next step
is to define a name for the task setting. All tasks are externally triggered events from the
DCS800. Only the task cycle can be selected! It’s possible to choose time cycles between 5
and 1000 milliseconds. Now one task is defined and can be used to trigger programs.
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The next step is to add a program to the task configuration. This can be done by selecting
“Append Program Call” in the “Insert” menu. After doing so a new window will be opened.
You can add a program call to a task by using the input assistant. In this case there is only
one program existing, so it has to be selected.
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To set up the connection between the PC and the drive system, the communication
parameters have to be defined. You can find this part in the menu “Online” under
“communication parameters”. If there is no existing communication channel available, click
on “New” and declare the new channel. Type in a name for the new communication channel
and select the device for DCS800, called Serial (RS232) driver. After that, click “OK” to apply
the settings. These settings are saved on the PC for the next exercises.



24

Select the COM-port that is used for communication. If you don’t have a serial port on your
PC, please use a PCMCIA adapter.
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The next step is to connect the PC with the DCS800. In the menu “Online” click on the item
“Log On” and the project will be compiled. After a successful compilation without any errors
and warnings, the code will be downloaded to the DCS800 RAM. Afterwards activate the
application program by clicking “Run”. Note, that the application program isn’t saved on the
memory card, yet. This have to be done in another step.
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Note that the result of function block “DigOut” will be written to the digital output control word
in parameter 7.05. Bit 0 accords to digital output 1 and so on. To avoid writing two sources to
one sink, the control word must be connected to the physical output in group 14. In this
exercise digital output, one is used and that means that bit zero includes the boolean result.
For this exercise we must write “705” in parameter 14.01. In parameter 14.02 must be
written “0” to select bit 0. With this settings, the result of the application program will be sent
to the correct physical output.
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The second exercise is a combination of two analog signals of the drive’s analog inputs.
Function block “AnIn”, is a shortcut for “read analog inputs” It transfers the voltage at the
analog inputs to an integer value which accords to the scaling of the drive. In this exercise,
the value of analog input one should be subtracted from the value of analog input 2. The
result is written to analog output 1 of the drive. This functionality gives the function block
“AnOut” which characterizes the write to analog output function.
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The steps to create the program are the same as in the last exercise.
The first step is to create a new project. Select the target DCS800 and build the program in
programming language CFC. Insert the function blocks and declare and connect the blocks.
Set the task configuration and configure the communication parameters.
Test the program with the DCS800 hardware if the program has been correctly downloaded.



29

A function unique to the DCS800 is the output configuration. Function block “AnOut” does
not write directly to the hardware. Mainly because problems can occur if two sources are
written to one sink. To avoid this, the result of the function block will be written to a “control
word”. If you want to connect  control word with the physical output, there must be a
connection between the output index and the control word in group 15. This means that in
this exercise the control word “1502” must be written to parameter 15.01.
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In this module you should have learned how to create small programs with the DCS800
Control Builder and how  to work with digital and analog signals. Once the program is ready,
you should also know how to connect the PC via “RS232” cable with the drive and how to
download the application.
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