iec 61131 3 plc programming languages

IEC 61131-3 PLC programming languages provide a standardized framework for
programming programmable logic controllers (PLCs) that are widely used in industrial
automation. This standard, developed by the International Electrotechnical Commission
(IEC), defines the programming languages and the associated environments necessary for
creating control programs. Understanding these languages is crucial for engineers and
technicians involved in automation, as they enable the design and implementation of
efficient control systems.

Overview of IEC 61131-3

IEC 61131-3 is part of the broader IEC 61131 standard, which specifically addresses
programmable controllers. The third part of this standard outlines the programming
languages and their structure. The goal of IEC 61131-3 is to provide a common framework
to promote interoperability and standardization in the programming of PLCs.

Key Features of IEC 61131-3

- Standardized Languages: The standard describes five distinct programming languages,
each suitable for different types of control tasks.

- Modularity: The framework allows for modular programming, making it easier to manage
complex control systems.

- Portability: Programs written in accordance with IEC 61131-3 can be more easily
transferred between different PLC brands and models.

- Interoperability: The standard promotes compatibility among various hardware and
software components in the automation landscape.

The Five Programming Languages

IEC 61131-3 specifies five programming languages, each with unique characteristics and
advantages. These languages are:

1. Ladder Diagram (LD)

2. Structured Text (ST)

3. Function Block Diagram (FBD)
4. Instruction List (IL)

5. Sequential Function Chart (SFC)

Ladder Diagram (LD)



Ladder Diagram is one of the most widely used languages in the IEC 61131-3 standard. It
resembles electrical relay logic diagrams, making it intuitive for electricians and
technicians.

- Visual Representation: The graphical nature of LD makes it easier to understand for
those with a background in electrical systems.

- Boolean Operations: LD is primarily used for Boolean logic operations, which are
essential in control systems.

- Applications: It is often used in discrete control applications, such as motor control and
lighting systems.

Structured Text (ST)

Structured Text is a high-level textual programming language that resembles traditional
programming languages like Pascal or C.

- Syntax: ST allows for complex data structures and algorithms, making it suitable for
tasks requiring advanced computations.

- Readability: Its syntax is clear and structured, which aids in program maintenance and
debugging.

- Use Cases: ST is ideal for applications requiring complex calculations, data handling, and
algorithms.

Function Block Diagram (FBD)

Function Block Diagram is a graphical language that allows users to represent control
processes in the form of blocks that can be interconnected.

- Modularity: FBD promotes the reuse of function blocks, which can simplify the design of
complex systems.

- Visual Clarity: The graphical representation helps in visualizing the flow of data and
control signals.

- Applications: FBD is commonly used in process control and automation tasks.

Instruction List (IL)

Instruction List is a low-level textual language, similar to assembly language, that provides
a straightforward way to program PLCs.

- Compactness: IL allows for concise programming, which can be beneficial in resource-
constrained environments.

- Performance: Programs written in IL can be more efficient in terms of execution speed.
- Use Cases: While less common today, IL is still relevant for simple, time-critical
applications.



Sequential Function Chart (SFC)

Sequential Function Chart is a graphical language used to describe sequential operations
in control processes.

- Flow Representation: SFC is excellent for representing the sequence of operations and
the transitions between them.

- State Management: It allows for clear state management and flow control, making it
easier to visualize complex processes.

- Applications: SFC is often used in batch processing and other sequential control
scenarios.

Choosing the Right Language

Selecting the appropriate programming language for a specific application involves
considering several factors:

- Complexity of the Task: Simple tasks might be best suited for Ladder Diagram, while
complex algorithms may require Structured Text.

- User Expertise: The background and familiarity of the programmer with specific
languages can influence the choice.

- System Requirements: Some applications may demand specific features or performance
that one language provides over others.

- Interoperability Needs: If the system requires integration with other systems or legacy
equipment, choosing a widely accepted language like Ladder Diagram may be
advantageous.

Integrated Development Environments (IDESs)

Many manufacturers provide Integrated Development Environments (IDEs) that support
IEC 61131-3 languages. These environments often include:

- Code Editors: For writing and editing code in various languages.
- Simulation Tools: To test and debug programs before deployment.
- Visualization Tools: For monitoring and controlling processes.

Popular IDEs for IEC 61131-3

1. Siemens TIA Portal: Supports Ladder Diagram, FBD, and ST, integrating other Siemens
tools.

2. Rockwell Automation Studio 5000: Primarily supports Ladder Diagram and Structured
Text.

3. Schneider Electric EcoStruxure: Offers a comprehensive suite supporting all IEC
languages.



4. Beckhoff TwinCAT: A versatile environment that allows for programming in all IEC
languages.

Best Practices in IEC 61131-3 Programming

To ensure effective programming and maintainability of PLC applications, several best
practices should be followed:

- Modular Design: Break down complex programs into smaller, reusable function blocks.
- Consistent Naming Conventions: Use clear and consistent naming conventions for
variables and function blocks to enhance readability.

- Documentation: Maintain thorough documentation of the code to facilitate future
modifications and troubleshooting.

- Version Control: Implement version control practices to track changes and maintain
historical records of the code.

Conclusion

IEC 61131-3 PLC programming languages offer a comprehensive framework for
developing control applications in industrial automation. Each language has its strengths
and applications, allowing engineers to choose the most suitable one for their specific
needs. By adhering to best practices and utilizing appropriate Integrated Development
Environments, programmers can create efficient and maintainable PLC applications that
meet the demands of modern automation systems. Understanding these languages and
their applications is essential for anyone involved in the field of industrial control systems.

Frequently Asked Questions

What are the main programming languages defined in
IEC 61131-3?

The main programming languages defined in IEC 61131-3 are Ladder Diagram (LD),
Function Block Diagram (FBD), Structured Text (ST), Instruction List (IL), and Sequential
Function Chart (SFC).

How does Structured Text (ST) compare to traditional
programming languages?

Structured Text (ST) is similar to high-level programming languages like Pascal or C,
providing advanced features such as data structures, complex calculations, and control
flow, making it suitable for complex algorithms in PLC programming.



What is the significance of using Function Block
Diagram (FBD) in PLC programming?

Function Block Diagram (FBD) allows for graphical representation of functions and
processes, enabling easier visualization and understanding of complex control systems, as
well as facilitating reuse of function blocks.

Can multiple IEC 61131-3 languages be used in the
same PLC project?

Yes, IEC 61131-3 allows for the use of multiple programming languages within the same
PLC project, enabling programmers to leverage the strengths of different languages for
various tasks.

What are the advantages of using IEC 61131-3
compliant PLCs in industrial automation?

IEC 61131-3 compliant PLCs offer versatility, standardization, and interoperability,
allowing for easier integration of systems, improved collaboration among engineers, and
the ability to switch between different programming languages based on project
requirements.
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