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Automating with STEP 7 in STL and SCL: Simatic S7-300/400
Programmable Controllers

So, you're diving into the world of Siemens Simatic S7-300/400 programmable logic controllers (PLCs) and
want to automate your processes using STEP 7? Fantastic! This comprehensive guide will walk you through
automating tasks using both Statement List (STL) and Structured Control Language (SCL) within the STEP
7 programming environment. We'll cover everything from basic concepts to advanced techniques, ensuring
you're equipped to tackle your automation projects with confidence. Get ready to unlock the power of
efficient and reliable PLC programming!

Understanding STEP 7, STL, and SCL

Before we jump into the specifics of automation, let's establish a foundational understanding of the key
players:

STEP 7: Your Programming Environment

STEP 7 is Siemens' integrated development environment (IDE) for programming Simatic S7-300 and S7-400 PLCs.
It’s your central hub for creating, testing, and deploying your automation programs. Think of it as the "word
processor" for your PLC code.

STL (Statement List): The Low-Level Approach

STL is a low-level programming language, similar to assembly language. It uses mnemonics to represent
instructions, making it very close to the PLC's hardware. While it can seem daunting initially, STL offers fine-
grained control and is excellent for understanding the underlying operations of the PLC. This makes it ideal for
troubleshooting and optimizing code at a deep level.

SCL (Structured Control Language): The High-Level Advantage

SCL, on the other hand, provides a higher-level approach using a structured programming language similar to
Pascal or C. This makes it significantly more readable and maintainable, especially for larger and more complex
automation projects. SCL promotes modularity and reusability, leading to cleaner and more efficient code.

Automating with STL: A Practical Example

Let's illustrate automation with a simple example using STL. Suppose you need to control a motor based on
the state of a sensor:

```stl
// Check sensor input I0.0
L I0.0
= M100.0 // Store sensor state in memory bit M100.0

// If sensor is ON (M100.0 = 1), start the motor (Q0.0)



L M100.0
= Q0.0
```

This small snippet shows how STL uses instructions to directly manipulate inputs (I) and outputs (Q) and
memory bits (M). You'll use this fundamental approach to build more intricate automation sequences in STL.
Remember that effective commenting and structured code is crucial, even in STL, to make your code
understandable and maintainable.

Leveraging SCL for Advanced Automation

SCL shines when tackling complex automation scenarios. Its structured syntax allows for the creation of
reusable functions and function blocks, promoting modularity and simplifying code management.

Consider an example of a more sophisticated process: managing a conveyor belt system with multiple sensors
and actuators. Using SCL, you might create a function block responsible for controlling the belt speed based
on the sensor data. This function block could then be reused in multiple parts of your automation program,
improving code reusability and reducing development time.

```scl
FUNCTION_BLOCK ConveyorControl
VAR_INPUT
Sensor1 : BOOL;
Sensor2 : BOOL;
END_VAR
VAR_OUTPUT
BeltSpeed : INT;
END_VAR

IF Sensor1 THEN
BeltSpeed := 100; // High speed
ELSIF Sensor2 THEN
BeltSpeed := 50; // Medium speed
ELSE
BeltSpeed := 0; // Stopped
END_IF;

END_FUNCTION_BLOCK
```

This simple SCL example demonstrates how easily you can manage complex logic in a readable and maintainable
way. You'll notice the clarity and ease of understanding compared to the equivalent STL code, especially as
complexity increases.

Choosing Between STL and SCL

The choice between STL and SCL depends largely on your project's complexity and your programming experience.

STL: Best for smaller projects, low-level control, and deep hardware understanding. Ideal for debugging and
direct hardware manipulation.
SCL: Best for larger, complex projects requiring structured code, reusability, and maintainability. Easier to
learn for programmers with experience in other high-level languages. Also lends itself better to collaborative
development.

Beyond the Basics: Advanced Automation Techniques



Once you're comfortable with the fundamentals, explore advanced techniques like:

Data structures: Efficiently organizing and managing data within your automation program using arrays,
structures, and pointers.
Timers and counters: Implementing precise timing and counting mechanisms for sequencing operations.
Interrupts: Responding to external events in real-time.
Communication: Integrating your PLC with other devices and systems via various communication protocols
(e.g., PROFINET, Ethernet/IP).

Conclusion

Mastering automation with STEP 7, STL, and SCL opens doors to a world of efficient and reliable industrial
control. By understanding the strengths of each programming language, you can choose the best approach for
your specific automation project, ensuring optimal code readability, maintainability, and efficiency. Remember to
always prioritize clear coding practices, thorough testing, and meticulous documentation for successful and
long-lasting automation solutions.

FAQs

Can I mix STL and SCL within a single STEP 7 project? Yes, you can seamlessly integrate STL and SCL1.
within the same project, leveraging the strengths of each language for different parts of your
automation logic.

Which language is easier to learn, STL or SCL? For programmers familiar with high-level languages, SCL1.
is generally easier to learn and grasp. STL, being low-level, requires a deeper understanding of PLC
hardware operations.

What are the best practices for writing efficient STEP 7 code? Prioritize modularity, proper commenting,1.
meaningful variable names, and thorough testing throughout your development process.

Are there online resources to help me learn more about STEP 7 programming? Yes, Siemens offers extensive1.
documentation and tutorials on their website, along with numerous online communities and forums
dedicated to STEP 7 programming.

What are some common pitfalls to avoid when automating with STEP 7? Avoid hard-coding values1.
whenever possible, use symbolic addressing consistently, and thoroughly test your code in a simulated
environment before deploying it to physical hardware.
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