
Take Control of your Software
Software plays an ever-increasing role in industrial automation. This re-
sults in an increase of software costs, even to the point that it becomes 
the highest part of the total system. And not all costs are directly visible: 
the required maintenance over the life cycle, adding new functionalities, 
coping with new governmental rules. To control these costs, one needs 
higher efficiency during the application development, while increasing 
the software quality. PLCopen and IEC 61131-3 provide a basis for this.

The independent worldwide association PLCopen was founded in 1992 
just after the programming standard IEC 61131-3 (originally 1131-3) was 
introduced. At that time the controller market was a very heterogeneous 
market with different types of programming methods for many different 
PLCs. Today, IEC 61131-3 is a highly accepted programming standard 
and many industrial software and hardware companies offer products ba-
sed on this standard, which in the end are used in many different machi-
nery and other application fields.

PLCopen has members from all fields of the industry and together we 
concentrate on technical specifications enhancing the IEC 61131-3 stan-
dard in order to reduce costs in industrial engineering. This resulted in 
standardized libraries for different application fields (Motion Control and 
Safety functionality), harmonized language conformity levels, engineering 
interfaces for exchange (XML based data exchange format) and transpa-
rent communication (mapping to the OPC Unified Architecture).

PLCopen enables faster application development, faster commissioning 
time and reduced life cycle costs. We are able to accomplish this by being 
a platform of cooperation for our members. If you are active in industrial 
automation consider joining our organization.

Since its foundation, PLCopen has grown into a professional worldwide association head-
quartered in Europe (The Netherlands) and with offices in the USA, Japan, China and Korea.

Also in the future the practical automation tasks will be challenged by new industry de-
mands and new products and PLCopen will remain focusing on global harmonization. It 
is very clear that we will become even more dependent on software. And the software will 
probably be in new areas that we are not aware of now. Certain initiatives like Industry 
4.0, Industrial IoT and Made in China 2025 already show the prominent role of software. 
Communication is key and new ways of communication make new architectures possible, 
creating new business opportunities that were not possible before. PLCopen will continue 
to support these trends.

The PLCopen organization offers a solid base for harmonizing principle technological 
challenges and a platform for members to work on these. If one is active in industrial 
control, one should think about joining this organization. What one can do for PLCopen is 
of course depending on the type of business: control supplier, tool supplier, user, or edu-
cational institute. However, one can support PLCopen by submitting ideas, contributing to 
technical and promotional committees, support the implementations actively through the 
organization, and align training needs.

Become a member of PLCopen

www.PLCopen.org   -   info@PLCopen.org



IEC 61131-10 -  
PLCopen XML
The PLCopen XML 
specification will become 
an integral part of the IEC 
61131 specifications. The 
international standard IEC 
61131-10 is expected to 
be published in 2018. 
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Foundation of PLCopen
PLCopen was founded just before the programming stan-
dard IEC 1131 (part 1 General Information) was published.

PLCopen North America
Supporting office in NA started.

PLCopen Japan
Supporting office in Japan started.

www.PLCopen.org registred.

PLCopen Motion Control Specificati-
on, Part 3 - User Guidelines
This document contains user examples 
for PLCopen motion control, showing 
the user how to create real application 
parts based on the function blocks as 
defined in the specifications. With this a 
user can create an own set of Function 
Blocks and their own library, dedicated 
to their typical application areas. 

PLCopen Safety,  
Part 3 – Extensions
These new function 
blocks extend the 
scope of the specificati-
on, and harmonize the 
diagnostics interface 
for easier handling by 
the user. 

PLCopen Korea
Supporting office in 
Korea opened.

1st PLCopen Safety Specification, Part 1 – Basics
The development of the Safe Software specification within PLCopen is a success 
story. It took the PLCopen Technical Committee -TC5- a relatively short time of 
only 2,5 years to complete the first functional safety standard ever published. The 
document itself provides a deep level of description. It does not only describe the 
functionalities, but also includes full state diagrams which add to the under-
standing, references to the applicable standards, description of error behavior, 
functional checks, and error codes, and identifies different programming levels. 
As such it is an ideal platform for implementers. For users, additional information 
on safety devices, connections and wiring is of course needed.

PLCopen Communication
PLCopen and the OPC Foundation joined forces in 2008 to combine 
their technologies to a platform and manufacturer-independent infor-
mation and communication architecture. A combined working group 
was started, focused to the mix of OPC Unified Architecture (UA) and 
IEC 61131-3, which creates many new options for the realization of 
automation structures. The objective of the combined technologies is 
to increase the efficiency of the engineering process and information 
exchange. PLCopen and OPC Foundation, OPC UA Information 
Model for IEC 61131-3, v1.00 was published in March 2010.

IEC 61131-3 Standard
First release of IEC 1131-3 standard 
on programming languages. At that 
time still 1131-3.

PLCopen Motion Control, Part 4 – Coordinated Motion
With this specification, PLCopen Motion Control enters a new era with the 
focus to the coordinated multi-axes motion in 3D space with a kinematic 
model, like robots. Where other parts of the PLCopen Motion Control suite 
deal with master / slave motion control, a type of coordinated motion con-
trol where the master axis position is used to generate one or more slave 
axis position commands. For three dimensional movements, one goes 
beyond this point via a grouping of a set of axes, without a master axis. In 
order to work in 3D, one has to use several coordinate systems, as well as 
a kinematic model of the mechanics involved.

PLCopen Compliant Function Block Libraries
In order to deal with the complexity of larger programs one needs modern software development methodology suppor-
ting a structured approach creating re-usable components, called function blocks, which contain part of the applica-
tion software functionality. This latter process is called encapsulation. The next step is to integrate these tested and 
documented components in a library, from which everybody in and outside the organization can make use, and in this 
way create extended application software faster and with fewer errors. This is where the association PLCopen contri-
buted with their document on how to create PLCopen compliant libraries. PLCopen wants to reach out to the software 
engineers that create their own libraries on top of this. These software engineers can be found in areas like machine 
builders and system integrators. To ease the development of user libraries, PLCopen set up guidelines on how to crea-
te PLCopen compliant function blocks. The document gives guidance and examples to create own libraries.

PLCopen Logic, Motion, 
Safety
The combination of logic, 
motion, and safety in one 
environment provides the 
user with a harmonized view 
to the overall application in 
one software environment, 
for both the safety and the 
functional applications. This 
white paper shows how this 
can be done.

PLCopen Motion Control, Part 3 - User Guidelines
With the update and integration of Part 1 & 2 in 2011, Part 3 - User 
Guidelines needed to reflect the new features as well as a general 
improvement.
The User Guidelines contain easy-to-understand application exam-
ples and show how to create user-derived function blocks to add to 
a company specific library, improving the reusability of the applica-
tion programs. These examples help the user to better understand 
the PLCopen Motion Control functionality and to get started with 
their first application programs. Also it can be used for teaching.

PLCopen Safety,  
Part 2 – User Guidelines
Demonstrates the use of 
PLCopen safety function 
blocks in real life applicati-
ons. It provides a wealth of 
information for control engi-
neers on safety applications 
including: Creating a Safety 
Plan, Terms and Definitions, 
Example of Safety Functions 
in a Production Line, etc.

IEC 61131-3,  
3e edition
The 3rd edition of 
the specification 
was a major update, 
now including object 
orientation linking it 
to the new generati-
on of programming 
people.

PLCopen Coding Guidelines
Although there are guidelines for 
many programming languages, 
these are nearly non-existent for the 
important area of industrial control, 
e.g. IEC 61131-3 and its PLCopen 
extensions. This gap has been filled 
with these guidelines, containing 
63 rules for software programming, 
spread over different sections like: 
Naming Rules, Comment Rules, 
Coding Practice, Languages, and 
even Vendor Specific IEC 61131-3 
Extensions. These rules are very 
useful to train users and can be a 
good basis for universities to help 
them teach IEC 61131-3 program-
ming more efficiently, as well as to 
define company-internal guidelines 
for programming.

PLCopen Communication
The logical next step in transparent com-
munication is adding the OPC UA client 
functionality in the controller by defining a 
set of Function Blocks for IEC 61131-3. With 
this specification ‘OPC-UA Client Function 
Blocks  for IEC 61131-3’ the controller beco-
mes an intelligent part in the IT & OT com-
munication. The often referred to model of 
the automation pyramid can now more easily 
be fulfilled or replaced by new architectures.

PLCopen Safety, Part 4  –  Presses
Part 4 is dealing with Application Specific Function 
Blocks for Presses. A press or a machine press is a 
tool used to work metal (typically steel) by changing its 
shape and internal structure. For this it normally has a 
moving section with a cyclic behavior. With the usage of 
presses on the factory floor, the safety of the operating 
personnel is very important. For this reason PLCopen 
worked on a safety specification, specific for the applica-
tion of presses.

PLCopen Motion Control, Part 5 – Homing
Part 5 – Homing enables users to create their 
dedicated homing procedures by combining 
harmonized functionalities. It is like a set of 
Lego building blocks, with which a machine 
builder can easily create its own dedicated 
homing procedure.

PLCopen Safe Motion
Describing the mapping 
of the 17 different safe 
motion functionalities on 
the different industrial 
networks via the usage of 
the safety FB SF_Safety-
Request functionality and 
a naming convention.   

PLCopen Compliance Testing & 
Certification
From the start of PLCopen one of the 
activities was the certification of the 
IEC 61131-3 editors. These editors 
could be tested for multiple program-
ming languages for Base Level, Con-
formity Level and Reusability Level. 
Subject of testing and certification are 
software tools, which are implemen-
ted according to the standard IEC 
61131-3 and additional requirements 
of PLCopen. These additional require-
ments are determined in detail within 
the annexes of these guidelines. 
Compliance testing and certification is 
carried out by independent autho-
rities. PLCopen recognizes testing 
laboratories according to common 
quality assurance rules. Ifak became 
the first accredited test laboratory for 
PLCopen in March 1994.

PLCopen Compliance Testing & Certification (Base Level for IL & ST)
Main effort of PLCopen concentrated on increasing the acceptance of the 
IEC 61131-3 standard for programming languages in the industrial control 
field. To achieve this, PLCopen established a certification system where 
vendors can have their systems checked for compliance with the 61131-3 
standard: 1. Base Level compliance; 2. Conformity Level/Reusability 
Level.
Individual compliance certification can be obtained for each of the IEC 
61131-3 languages as well as the structuring tool Sequential Function 
Chart, SFC. Base Level compliance is a low entry-level compliance which 
has been realized to allow companies to show that they are committed to 
the 61131-3 standard. 

PLCopen Training Guidelines
First specification of requirements for a standard PLCopen certified training course 
was set up. Objective of the training is:
-To be able to create a plc program according to IEC 61131-3
-To be able to understand the practical advantages of the standard 
-To be able to read and understand a program
-To know which language features are IEC compliant and which are vendor specific
The training course consists of two main parts. The first part being a general intro-
duction, supplied by PLCopen, which needs to be used for each training course. 
The second part of the training, which is considerably longer, is the main training 
course using the training center’s systems. 

1st PLCopen Motion Control Specification, Part 1 - 
Basic document
The motion control market showed a wide variety of 
incompatible systems & solutions. Users request for stan-
dardization resulted in start of Task Force Motion Control 
in 1999. A merge between the logic and the motion control 
platform, combined with a standard set of motion control 
functionality, can reduce these costs drastically, as well as 
the accompanying risks. This was the basic goal for the 
PLCopen Task Force Motion Control. First Motion Control 
specification was released at the SPS event 2001: an inde-
pendent library of function blocks for motion control.

IEC 61131-3,  
2nd edition
The second edition 
of the programming 
languages released.

PLCopen 
China
Supporting 
office in China 
opened.

PLCopen Motion 
Control Part 2 – 
Extensions
Additional 
application func-
tionalities were 
covered with part 
2, containing 11 
extensions like 
MC_TouchProbe 
and MC_SetPo-
sition.  

PLCopen Motion Control,  
Part 6 – Fluid Power
With this specification the ease of 
use of the PLCopen Motion Control 
is also made available in an area 
where no harmonization in the 
development environment was 
applicable, e.g. hydraulics. The 
merge in the software environments 
of electrical and hydraulic systems 
is now made possible with these 
additional functionalities.

PLCopen XML formats for IEC 61131-3
Opening up the development environments by 
specifying XML formats for IEC 61131-3. Since the 
release of the IEC 61131-3 programming standard, 
users want to be able to exchange their programs, 
libraries and projects between development en-
vironments. Although this was not the intent of the 
standard itself, it was a task that the independent or-
ganization PLCopen committed itself to.XML stands 
for eXtensible Markup Language, providing the 
basis for the well-known HTML (Hyper Text Markup 
Language) which is used extensively on the internet.

PLCopen Compliance 
Testing & Certification 
(CL & RL)
Defines a certification sys-
tem for IEC 61131-3 PSEs, 
Program SupportEn-
vironments (development 
environments). Each PSE 
can be tested to show that 
it complies with a PLCo-
pen specified subset of 
the IEC 61131-3 standard. 
For this Conformity Level 
and Reusability Level are 
defined.


