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Automating with the Simatic S5 115U: A Comprehensive Guide

The Simatic S5 115U remains one of Siemens’ most respected programmable logic controllers (PLCs) for industrial

automation. Even decades after its introduction, many manufacturers still rely on the 115U for robust, cost �effective

control solutions in factories, refineries, and process plants. This article explores how to harness the power of the

Simatic S5 115U, covering its architecture, programming techniques, integration with modern systems, and best

practices for maintenance and safety.

1. What Is the Simatic S5 115U?

Launched in the early 1990s, the Simatic S5 115U is a compact, high �performance PLC that offers a flexible mix of

CPU, memory, and I/O modules. It belongs to the S5 family, which has been widely adopted for its reliability and

straightforward ladder logic programming. The “115U” designation refers to the CPU type (115) and the optional “U”

for the Universal I/O module, allowing users to tailor the system to specific process needs.

Key characteristics include:

•  CPU speed: 115 /MHz (processor clock)

•  Memory: 8 /kB RAM, 32 /kB EEPROM, 256 /kB Flash (configurable)

•  Operating temperature: –25 /°C to +70 /°C

•  Power supply: 24 /V DC

•  Communication: Modbus, Profibus, and serial ports

Because of its modular design, the 115U can be expanded with a wide range of I/O modules, making it suitable for

everything from simple machine control to complex process automation.

2. Hardware Architecture

2.1 Core CPU

The heart of the 115U is its 115 �MHz microprocessor, which handles program execution, I/O scanning, and

communication. The CPU also manages safety functions, ensuring that critical processes run without interruption.

2.2 Memory Structure

Memory on the 115U is divided into several sections:

1.  RAM – Temporary storage for program variables and stack operations.

2.  EEPROM – Stores non �volatile data such as configuration settings and program backups.

3.  Flash – Holds the main program and allows for easy updates via the Siemens Step 7 or TIA Portal.

2.3 I/O Modules

The 115U supports a variety of input and output modules:

•  Digital I/O (DI/DO) – For switches, relays, and indicators.

•  Analog I/O (AI/AO) – For sensors and actuators that require voltage or current signals.

•  Special modules – For communication (Modbus, Profibus), motion control, and safety.



Each module plugs into the CPU’s backplane, allowing for quick hardware upgrades without major system changes.

3. Programming the 115U

3.1 Development Environment

The primary development platform for the S5 series is Siemens Step 7, version 2.7 or higher. The software

provides:

•  Ladder logic editor with drag �and �drop blocks.

•  Structured Text and Function Block Diagram support.

•  Simulation mode for offline debugging.

•  Direct download to the PLC via the serial or Ethernet port.

3.2 Ladder Logic Fundamentals

Ladder logic is the most common programming method for the 115U. It visually resembles electrical relay logic,

making it intuitive for technicians familiar with hardware schematics. Basic elements include:

•  Contacts – Represent input conditions (normally open or closed).

•  Coils – Represent output actions (switches, relays).

•  Timers – Delay functions (TON, TOF).

•  Counters – Count events (CTU, CTD).

•  Arithmetic – Perform calculations.

3.3 Advanced Programming Techniques

To fully exploit the 115U’s capabilities, consider these advanced strategies:

1.  Modular Programming – Break the main program into smaller function blocks, improving readability and 

maintenance.

2.  Interrupt Handling – Use the CPU’s interrupt feature for time �critical tasks such as emergency stops.

3.  Diagnostics – Leverage the PLC’s built �in diagnostic registers to monitor I/O status and error conditions.

4.  Safety Functions – Implement safety interlocks using the 115U’s safety modules and the S5 Safety Protocol.

4. Integrating the 115U with Modern Systems

4.1 Communication Protocols

Although the 115U was designed before the rise of Ethernet/IP and OPC UA, it still offers several communication

options:

•  Modbus RTU – Ideal for simple, point �to �point networks.

•  Profibus DP – Widely used in industrial automation for high �speed data exchange.

•  Ethernet/IP – Through a gateway or adapter, the 115U can participate in modern Ethernet networks.

•  OPC UA – By using a third �party OPC server, the PLC can expose data to SCADA or MES systems.

4.2 Data Logging and Historization

Real �time data logging is essential for process optimization. The 115U can store historical data in its internal

memory, but for long �term storage, consider:

•  Connecting to an external historian via Modbus or Profibus.

•  Using a dedicated data logger module.

•  Exporting data to a PC via the serial port and storing it in a database.



4.3 Remote Monitoring

Remote monitoring can be achieved through:

•  Web servers embedded in the PLC.

•  Third �party monitoring software that reads Modbus registers.

•  VPN or secure tunnels for industrial Ethernet connections.

5. Diagnostics and Maintenance

5.1 Built �In Diagnostics

The 115U includes diagnostic registers that provide real �time status of I/O modules, CPU load, and communication

errors. Regularly checking these registers can preempt costly downtime.

5.2 Firmware Updates

Siemens occasionally releases firmware patches for the S5 series. Updating the PLC’s firmware should be

performed during scheduled maintenance windows to avoid disruptions.

5.3 Backup Procedures

Maintain a backup strategy:

•  Store program files on a secure network share.

•  Use the Step 7 backup feature to create full system images.

•  Keep multiple backup copies on separate media (e.g., external hard drive, cloud storage).

6. Safety and Compliance

6.1 Safety Modules

The 115U can be paired with Siemens safety I/O modules, which provide:

•  Redundant safety circuits.

•  Integrated safety functions (e.g., emergency stop, interlock).

•  Compliance with ISO 13849 and IEC 62061.

6.2 Redundancy

For critical applications, consider a redundant PLC setup. The 115U can operate in a master �slave configuration,

ensuring continuous operation if one unit fails.

7. Performance Optimization

7.1 Scan Time Reduction

Minimize scan time by:

•  Limiting the number of I/O points per scan.

•  Using fast I/O modules.

•  Optimizing ladder logic to avoid unnecessary branches.

7.2 Memory Management

Keep the program size below 80% of the available Flash to avoid fragmentation and improve reliability.

7.3 Efficient Use of Timers and Counters

Leverage the built �in timers and counters to offload repetitive tasks from the main program loop, improving overall



responsiveness.

8. Real �World Applications

8.1 Packaging Lines

In a packaging facility, the 115U can control conveyor belts, sensors, and actuators. Using Modbus to communicate

with a central SCADA system allows operators to monitor throughput and detect bottlenecks.

8.2 Chemical Processing

For chemical plants, the 115U’s analog I/O modules can read temperature, pressure, and flow sensors. Safety

modules ensure that any hazardous condition triggers an emergency shutdown.

8.3 Food Production

In food manufacturing, the PLC manages mixing, heating, and packaging steps. Its ability to run in harsh

environments (high humidity, temperature swings) makes it ideal for such settings.

9. Frequently Asked Questions

9.1 Can the 115U be upgraded to a newer Siemens PLC?

Yes, Siemens provides migration tools to transfer programs from the S5 to the S7 or TIA Portal. However, a direct

hardware upgrade may require additional adapters.

9.2 How long is the warranty for the 115U?

Siemens typically offers a 2 �year warranty for the 115U. For extended coverage, consider a maintenance contract.

9.3 What training is recommended for new users?

Siemens offers online courses and certifications for the S5 series. Hands �on practice with Step 7 is also essential.

10. Conclusion

The Simatic S5 115U remains a powerful, cost �effective solution for a wide range of industrial automation tasks. Its

modular architecture, reliable ladder logic programming, and robust communication options make it a favorite

among engineers and technicians. By following best practices in programming, integration, diagnostics, and safety,

operators can extend the life of their 115U installations and achieve high levels of efficiency and reliability. Whether

you’re maintaining legacy equipment or planning a new automation project, the 115U offers a proven platform that

balances performance with simplicity.
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