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Introduction

In the world of industrial automation, the Siemens SIMATIC S7 1200 PLC has become a cornerstone for many
control systems. Whether you're a seasoned engineer or a newcomer to PLC programming, mastering the art of
automating processes using Step 7 Basic with the S7 1200 platform is essential. This guide takes you through every
step—from setting up your development environment to deploying a fully functional automation project—while
keeping the language clear, engaging, and optimized for search engines.

Why the SIMATIC S7 1200 and Step 7 Basic?

The SIMATIC S7 1200 offers a compact, scalable, and cost effective solution for small to medium sized automation
tasks. Its integrated Ethernet connectivity, robust processing power, and extensive range of I/O modules make it
ideal for applications such as machine control, process monitoring, and building automation.

Step 7 Basic is Siemens’ lightweight programming environment tailored for the S7 1200 family. Unlike the full TIA
Portal, Step 7 Basic focuses on core PLC functions, making it quicker to learn and easier to maintain for simple to
moderately complex projects. It also provides a familiar ladder logic interface, which is a staple in the automation
community.

Getting Started: Prerequisites

Hardware Requirements

e SIMATIC S7 1200 CPU (e.g., CPU 1214C)

e Power supply and mounting hardware

e Communication cables (Ethernet or USB, depending on your setup)
Input/Output modules (digital or analog as required)

e PC with Windows 10/11 for programming

Software Requirements

¢ Siemens Step 7 Basic (downloadable from Siemens’ official portal)
e SIMATIC STEP 7 Basic runtime package (for the PLC)

e Optional: TIA Portal for advanced diagnostics or integration

¢ USB to Ethernet adapter (if using USB connection)

Basic Knowledge

Familiarity with ladder logic, basic electrical wiring, and an understanding of PLC concepts such as scan cycles
and memory areas will help you navigate the learning curve.

Step 1: Installing Step 7 Basic

Download the installer from the Siemens Support site. Run the setup, accept the license agreement, and follow the
wizard prompts. The installer will place the Step 7 Basic executable in C:\\Program Files\\Siemens\STEP7Basic
by default. After installation, launch the application and you'll see a clean interface ready for new projects.



Step 2: Building Your First Project

Creating a New Project
1. Open Step 7 Basic and select File &gt; New.
2. Choose SIMATIC S7 1200 as the target family.
3. Give your project a meaningful name, e.g., ConveyorControl, and choose a location on your hard drive.
4. Click OK to generate the project skeleton.

Configuring the CPU
1. In the project tree, double click the CPU node.
2. In the properties window, verify the CPU type matches your hardware (e.g., CPU 1214C).
3. Set the IP address if you plan to use Ethernet communication.
4. Assign the correct firmware version from the Firmware drop down menu.

Step 3: Adding I/O Modules

Right click theMlodules node and select Add Module. Choose the appropriate digital or analog modules you've
connected to the CPU. Assign each module a uniqgue Modulnumber (e.g., 0 for the first module). Configure the
module parameters such as input type (digital/analog) and voltage range.

Step 4: Writing Ladder Logic

Understanding the Ladder Editor

The ladder editor in Step 7 Basic mirrors the classic ladder diagram layout: rungs, contacts, coils, and timers. Each
rung represents a logical expression that the PLC evaluates during its scan cycle.

Creating a Simple Conveyor Control

1. Right click the Rungs node and choose Add Rung.

2. Drag a Normally Open (NO) contact onto the rung. In the properties, set the Address to 10.0 (input from a
start button).

3. Drag a Normally Closed (NC) contact for the stop button, assigning it to 10.1.

4. Add a Coil to the rung, setting its address to Q0.0 (output to the conveyor motor).

5. Insert a Timer (TON) between the contacts and coil to add a delay before the motor starts. Set the Preset to
2000 ms.

Using Variables and Data Blocks

For more complex logic, define data blocks (DBs). Right clickData Blocks and select Add Data Block. Assign a
name like MotorStatus and define variables such as IsRunning (BOOL) and Speed (INT). In your ladder logic,
reference these variables using DB1.DBWO for the first word of DB1.

Step 5: Simulating the Program

Before uploading to the PLC, it's wise to run a simulation. Step 7 Basic offers a simple simulation mode that mimics
the PLC scan cycle.

1. Select Simulation &gt; Start Simulation.

2. Use the Virtual 1/0 panel to toggle inputs (e.g., press the start button).

3. Observe the outputs in the Virtual I/O panel or monitor the program’s Execution window.
4. Adjust logic as needed based on simulation results.



Step 6: Uploading to the PLC

Connecting the PC to the PLC

e For Ethernet: Connect a LAN cable between your PC’s Ethernet port and the PLC'’s Ethernet port. Ensure
both devices are on the same subnet.

e For USB: Use a USB to Ethernet adapter or the PLC’s built in USB port (if available). Configure the PC’s
network settings to match the PLC’s default IP (e.g., 192.168.0.1).
Transferring the Program

1. In Step 7 Basic, click Tools &gt; Transfer.

2. Choose Upload to copy the compiled program to the PLC.

3. Monitor the transfer progress; any errors will be displayed in the log.
4. Once completed, click Run to start the PLC in run mode.

Step 7: Debugging and Diagnostics

Using the Debugger

Step 7 Basic’s debugger allows you to step through rungs, view real time memory contents, and set breakpoints.

1. Select Debug &gt; Start Debug.
2. Set a breakpoint on a specific rung by double clicking the rung and choosing Breakpoint.
3. Run the program and watch the debugger pause at the breakpoint.
4. Inspect the values of inputs, outputs, and data block variables.
Common Issues and Fixes

e Program not running: Verify the CPU is powered, the network connection is active, and the PLC is in run
mode.

 1/0 not responding: Check wiring, module configuration, and ensure the correct addresses are used.

e Timer not triggering: Confirm the timer preset is set correctly and that the input contacts are functioning.

« Memory errors: Ensure data block sizes are adequate and that you're not exceeding the PLC’s memory limits.

Step 8: Advanced Features in Step 7 Basic

Structured Text (ST) Integration

While Step 7 Basic is primarily ladder logic, you can insert Structured Text blocks for complex calculations or array
operations. Right click a rung, chooseAdd Block, and select Structured Text. Write your ST code and link it to
ladder contacts as needed.

Using Function Blocks

Step 7 Basic provides a library of built in function blocks such asPID, Counter, and Encoder. Drag these onto your
rung, configure parameters, and connect them to your 1/O addresses.

Remote Monitoring with TIA Portal

For projects requiring advanced monitoring or HMI integration, export your Step 7 Basic project to TIA Portal. This
allows you to design SCADA screens, set up alarms, and integrate with Siemens’ industrial Ethernet protocols.

Best Practices for Reliable Automation

« Comment Your Code: Use Comments to describe the purpose of each rung or block. This aids future



maintenance.
* Use Meaningful Addresses: Adopt a naming convention that reflects the function (e.g., 10.0_StartButton).
¢ Version Control: Store your project files in a version control system like Git to track changes.
e Test in Simulation First: Validate logic in simulation before uploading to hardware.
e Backup Firmware: Save the PLC firmware before making significant changes.
¢ Document Hardware: Maintain an updated hardware diagram linking I/O modules to PLC addresses.

Common Use Cases for the SIMATIC S7 1200 with Step 7 Basic

Machine Control

From simple conveyor belts to complex packaging lines, the S7 1200's real time performance ensures precise
motion control.

Process Monitoring

With analog inputs and high resolution timers, you can monitor temperature, pressure, and flow in real time.

Building Automation
Control lighting, HVAC, and security systems using the S7 1200’s integrated Ethernet and support for Modbus/TCP.
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