plc programming using rslogix 500 basic
concepts of ladder logic programming

PLC programming using RSLogix 500 is a fundamental skill for professionals in the automation
and control industries. Programmable Logic Controllers (PLCs) are integral to modern
manufacturing processes, allowing for the automation of machinery and equipment. RSLogix 500 is
a software tool used to develop, test, and implement PLC programs, particularly for Allen-Bradley’s
SLC 500 and MicroLogix series controllers. This article will delve into the basic concepts of ladder
logic programming, a graphical programming language that resembles electrical relay logic
diagrams and is widely used in PLC programming.

Understanding PLCs and RSLogix 500

PLCs are specialized computers designed for industrial environments to control machinery and
processes. They operate in real-time and are capable of monitoring inputs, processing logic, and
controlling outputs. RSLogix 500 is a programming environment that allows engineers and
technicians to create ladder logic diagrams to program these PLCs.

What is Ladder Logic?

Ladder logic is a graphical programming language that represents electrical circuits. It uses symbols
and lines to depict the flow of control from left to right and top to bottom, resembling a ladder. Each
rung of the ladder represents a control operation. The primary elements of ladder logic include:

- Rungs: Horizontal lines that represent a single control instruction.
- Contacts: Represent inputs or conditions (normally open or closed).
- Coils: Represent outputs or actions that are activated when the conditions of the rung are met.

Basic Elements of Ladder Logic

To understand ladder logic programming, it’s essential to familiarize yourself with its basic
elements:

1. Inputs:
- Physical devices (e.g., sensors, switches) that provide signals to the PLC.
- Represented as contacts in ladder logic (normally open or closed).

2. Outputs:
- Devices (e.g., motors, lights, valves) controlled by the PLC.

- Represented as coils in ladder logic.

3. Rungs:



- Each rung of the ladder represents a logical statement or condition.
- Rungs are executed sequentially from top to bottom.

4. Branches:
- Additional pathways within rungs that allow for complex logic.
- Can be used for multiple conditions or parallel operations.

Creating a Simple Ladder Logic Program

When creating a ladder logic program in RSLogix 500, you will typically follow these steps:

Step 1: Define Inputs and Outputs

Before programming, identify the inputs and outputs associated with the process you aim to control.
For instance:

- Inputs: Start button (I:1/0), Stop button (I:1/1), Limit switch (I:1/2)
- Outputs: Motor (0:2/0)

Step 2: Open RSLogix 500 and Create a New Project

1. Launch RSLogix 500.

2. Select “New Project.”

3. Choose the correct processor type (e.g., SLC 500 or MicroLogix).
4. Name your project and set the file path.

Step 3: Add Rungs and Logic

1. Insert a New Rung: Click on the “Insert Rung” button.

2. Add Contacts: Drag and drop input contacts onto the rung.
- For a start-stop motor control circuit, you might add:

- Normally Open contact for the start button.

- Normally Closed contact for the stop button.

3. Add Coils: Drag and drop the output coil onto the rung.

- Connect the output coil for the motor.

Step 4: Use Branching for Complex Logic

You can create branching logic by adding additional contacts in parallel. For example, if you want
the motor to run when either the start button is pressed or the limit switch is activated, you can
create branches in the rung.



Step 5: Test and Debug the Program

1. Use the “Test” mode in RSLogix 500 to simulate the program.
2. Check for any errors or unexpected behavior.
3. Make adjustments as necessary.

Common Ladder Logic Instructions

In addition to basic contacts and coils, RSLogix 500 supports various instructions that enhance the
functionality of your ladder logic programs. Some common instructions include:

- Timers: Used to create time delays (e.g., TON, TOF, RTO).

- Counters: Count events (e.g., CTU, CTD).

- Comparison Instructions: Compare values (e.g., EQU, NEQ, LES, GRT).

- Math Instructions: Perform arithmetic operations (e.g., ADD, SUB, MUL, DIV).

Example of a Timer in Ladder Logic

To illustrate the use of a timer, consider a scenario where you want a motor to run for a specific
duration after the start button is pressed:

1. Insert a rung for the motor control.

2. Add a TON (Timer On Delay) instruction.

3. Configure the timer for the desired duration.
4. Connect the output coil to the timer's done bit.

Best Practices for Ladder Logic Programming

To ensure your ladder logic programs are efficient and maintainable, consider the following best
practices:

- Use Descriptive Names: Name your inputs, outputs, and rungs clearly to enhance readability.
- Comment Your Code: Add comments to complex rungs to explain their function.

- Organize Rungs Logically: Group related logic together to streamline program flow.

- Test Frequently: Regularly test your program during development to catch errors early.

Conclusion

PLC programming using RSLogix 500 is an essential skill for automation professionals, and
understanding the basic concepts of ladder logic programming is the first step in mastering this tool.
By familiarizing yourself with the elements of ladder logic, creating simple programs, and following



best practices, you can design effective control systems that enhance productivity and efficiency in
industrial applications. As you gain experience, you will discover the full potential of RSLogix 500
and its ability to streamline complex automation tasks.

Frequently Asked Questions

What is PLC programming and how does RSLogix 500 fit into
it?
PLC programming involves creating control logic for programmable logic controllers. RSLogix 500 is

a software tool used for programming Allen-Bradley PLCs, particularly the SLC 500 and MicroLogix
series. It allows users to design, simulate, and debug ladder logic programs.

What are the basic components of a ladder logic diagram?

A ladder logic diagram consists of rungs, which represent operations; contacts (input devices) and
coils (output devices) that perform functions; and power rails that provide the 'hot' and 'neutral'
lines for flow of current in the circuit.

What is the significance of contacts and coils in ladder logic?

Contacts represent input conditions (such as switches or sensors), while coils represent output
actions (like motors or lights). The arrangement of these elements determines the logic of the
operation being controlled.

How do you represent normally open and normally closed
contacts in RSLogix 500?

In RSLogix 500, normally open contacts are represented as a simple parallel line, while normally
closed contacts are depicted with a line that has a small 'X' through it, indicating that the contact is
closed when the input is not energized.

What is a rung in ladder logic programming?

A rung is a horizontal line in the ladder logic diagram that contains a specific combination of
contacts and coils. Each rung represents a single instruction or operation that the PLC executes in a
sequential manner.

How is a timer implemented in ladder logic using RSLogix
500?

A timer in RSLogix 500 can be implemented using timer instructions like TON (Timer On Delay),
TOF (Timer Off Delay), or RTO (Retentive Timer On). Each timer has a specific preset value and
accumulates time based on the rung's logic state.



What is the purpose of using subroutines in ladder logic
programming?
Subroutines in ladder logic programming are used to simplify complex programs by breaking them

down into smaller, manageable sections. This enhances readability, reusability, and organization of
the code.

How do you troubleshoot a ladder logic program in RSLogix
500?

Troubleshooting a ladder logic program can involve using the '"Monitor' mode to observe real-time
input and output states, checking for errors in the rung logic, verifying the configuration of devices,
and reviewing the status of timers and counters.

What is the role of the program scan cycle in PLC operation?

The program scan cycle is the process by which a PLC reads inputs, processes the logic defined in
the ladder diagram, and updates outputs. This cycle typically consists of input scan, program
execution, and output scan, ensuring that the PLC reacts to changes in real-time.
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