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AVR Mikrocontroller in BASCOM Programmieren Teil 1:
Ein Einstieg in die Embedded-Welt

This article serves as a comprehensive introduction to programming AVR microcontrollers using BASCOM-AVR, focusing on the
foundational aspects crucial for beginners. We will cover setting up your environment, writing basic programs, understanding
fundamental concepts, and laying the groundwork for more advanced projects. This first part ("Teil 1") focuses on the essential
building blocks, enabling you to confidently embark on your embedded systems journey. Key topics will include BASCOM-AVR
syntax, interacting with hardware, and debugging strategies. We'll also touch upon the advantages of choosing BASCOM-AVR
over other programming languages for AVR microcontrollers.

Setting up Your Development Environment: The First Steps

Before diving into code, you need the right tools. This section covers setting up your development environment for *AVR
Mikrocontroller in BASCOM Programmieren*. This involves several steps:

e Installing BASCOM-AVR: Download the latest version of BASCOM-AVR from the official website. The installation
process is typically straightforward, following the standard Windows installer procedure. Remember to select the
appropriate version for your operating system.

e Connecting Your AVR Microcontroller: You will need an AVR microcontroller (e.g., ATmega328P, ATtiny85) and a
programmer (e.g., USBasp, Arduino as ISP). Ensure you have the correct drivers installed for your programmer. Many
programmers are USB-based, making the connection process relatively simple. However, consult your programmer's
documentation for specific instructions.

» Testing the Connection: Before writing your first program, verify the connection between your computer and the
microcontroller. BASCOM-AVR usually provides tools to test this connection. A successful connection is essential for
uploading and debugging your programs.

e Understanding the BASCOM-AVR IDE: Familiarize yourself with the BASCOM-AVR Integrated Development
Environment (IDE). This involves understanding the different menus, toolbars, and windows. The IDE provides features
like code completion, syntax highlighting, and debugging tools, significantly simplifying the programming process.

Your First BASCOM-AVR Program: Blinking an LED

Let’s create a simple program that blinks an LED connected to one of the AVR microcontroller's pins. This classic example is
ideal for understanding basic input/output (I/O) operations in BASCOM-AVR. This is a crucial step in mastering *AVR
Mikrocontroller in BASCOM Programmieren*.

" “bascom

$regfile = "m328pdef.dat" ' Specify the microcontroller
Config Lcd16x2

$crystal = 16000000 ' Set crystal frequency
' Define LED pin

Const LedPin = 13

Do

High LedPin ' Turn LED ON

Wait 1000 ' Wait for 1 second

Low LedPin ' Turn LED OFF

Wait 1000 ' Wait for 1 second

Loop

This code snippet uses simple commands to control the LED. “High LedPin" sets the pin high, turning the LED on, and "Low
LedPin" sets it low, turning the LED off. "Wait 1000" introduces a one-second delay. Understanding these fundamental
commands is crucial for more complex programs. Remember to adapt the "LedPin" constant to the pin where your LED is
connected.
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Working with Variables and Data Types in BASCOM-AVR

BASCOM-AVR supports various data types, enabling you to handle different kinds of information. Understanding these data
types is essential for effective *AVR Mikrocontroller in BASCOM Programmieren*.

Integer: Used for whole numbers.

Long: Used for larger whole numbers.
Byte: An 8-bit unsigned integer.

String: Used for text.

Boolean: Represents true or false values.

Variables are declared using the "DIM" keyword followed by the variable name and data type. For example:
" “bascom

Dim Counter As Integer

Dim SensorValue As Byte

Dim Message As String * 20 ' String with maximum 20 characters

This allows you to store and manipulate data within your program. Effective use of variables significantly improves code
readability and maintainability.

Interfacing with External Hardware: Expanding Capabilities

The true power of microcontrollers lies in their ability to interact with the external world. This section discusses interfacing with
various peripherals, a key aspect of *AVR Mikrocontroller in BASCOM Programmieren*. Examples include:

* Sensors: Reading data from sensors like temperature sensors, potentiometers, and light sensors. This often involves
using analog-to-digital converters (ADCs) built into the AVR microcontroller.

e Actuators: Controlling motors, LEDs, and other actuators. This frequently uses digital 1/0 pins.

e Serial Communication: Communicating with computers or other devices using serial protocols like UART. BASCOM-AVR
provides straightforward functions for serial communication.

e Timers and Interrupts: Utilizing timers for precise timing and interrupts for event-driven programming. These are
advanced topics, but understanding their basics is crucial for efficient microcontroller programming.

Conclusion

This first part ("Teil 1") provided a foundation for programming AVR microcontrollers using BASCOM-AVR. We covered setting
up your environment, writing a basic program, understanding data types, and interacting with external hardware. While this is
just the beginning, you now possess the essential knowledge to start building your own embedded systems projects. Further
exploration of advanced topics like interrupts, timers, and more complex hardware interfaces will significantly expand your
capabilities.

FAQ

Q1: What are the advantages of using BASCOM-AVR over other AVR programming languages like C?

A1l: BASCOM-AVR offers a relatively easier learning curve for beginners familiar with BASIC syntax. Its high-level commands
simplify many low-level tasks. However, C offers greater control and efficiency, especially for resource-constrained
applications. The choice depends on your programming experience and project requirements.

Q2: How do | debug my BASCOM-AVR programs?

A2: BASCOM-AVR includes built-in debugging tools. These tools allow you to step through your code line by line, inspect
variable values, and set breakpoints. Proper use of these tools is crucial for identifying and fixing errors.

Q3: What are the limitations of BASCOM-AVR?

A3: BASCOM-AVR might not be as efficient as C in terms of code size and execution speed. Its community support is also
smaller compared to C's extensive resources.

Q4: Can | use BASCOM-AVR with different AVR microcontrollers?

A4: Yes, BASCOM-AVR supports a wide range of AVR microcontrollers. You need to select the correct microcontroller definition
file ("regfile) for your specific chip.

Q5: Where can | find more advanced tutorials and resources for BASCOM-AVR?

A5: The official BASCOM-AVR website provides documentation and examples. Online forums and communities dedicated to
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BASCOM-AVR also offer valuable assistance and support.
Q6: Is BASCOM-AVR suitable for large, complex projects?

A6: While possible, BASCOM-AVR might become less efficient for extremely large and complex projects compared to languages
like C or C++. Code organization and modularity become increasingly important as project size grows.

Q7: What kind of programmer do | need for BASCOM-AVR?

A7: Many programmers are compatible with BASCOM-AVR. Popular options include USBasp, AVRISP mkll, and using an Arduino
as an ISP (In-System Programmer). Ensure your chosen programmer is supported and that you have the correct drivers
installed.

Q8: How do I handle interrupts in BASCOM-AVR?

A8: BASCOM-AVR provides specific keywords and functions for working with interrupts. You define interrupt service routines
(ISRs) to handle interrupt events. This involves configuring interrupt vectors and writing code to execute when an interrupt
occurs. This is a more advanced topic that requires a deeper understanding of microcontroller architecture.

AVR Mikrocontroller in BASCOM Programmieren Teil 1: A Deep Dive into
the Basics

This tutorial will begin you to the fascinating world of programming AVR microcontrollers using BASCOM-AVR. This first part will
zero in on the basics, creating a solid foundation for more complex projects later. We'll cover everything from configuring your
programming environment to writing your first simple programs. Think of this as your compass to navigating the marvelous
landscape of embedded systems programming.

### Getting Started: Setting Up Your Workstation

Before you can start writing code, you must have a few essential components. First, you'll need the BASCOM-AVR compiler.
This is the instrument that converts your understandable BASCOM code into machine code that your AVR microcontroller can
interpret. You can obtain it from the official BASCOM-AVR website. Setup is usually straightforward, following the common
process for installing software on your computer.

Next, you'll require an AVR microcontroller. Popular choices include the ATmega328P (the heart of the Arduino Uno), the
ATmegal68, and many others. You'll also need a programmer to transfer your compiled code onto the microcontroller.
Common programmers contain the USBasp, the Arduino as ISP, and several others. Choose a programmer compatible with
your microcontroller and your budget.

Finally, you'll require a appropriate setup to attach your microcontroller to your PC. This usually involves a prototyping board to
simply attach parts, jumper wires, and perhaps some supplementary elements depending on your project.

##+# Understanding the BASCOM-AVR Language

BASCOM-AVR is a accessible programming language grounded on BASIC. This makes it considerably simple to understand,
especially for those previously familiar with BASIC-like languages. However, it's crucial to comprehend the fundamentals of
programming principles such as data types, loops, decision making, and subroutines.

One of the advantages of BASCOM-AVR is its easy-to-use syntax. For example, declaring a variable is as straightforward as:
"DIM myVariable AS BYTE". This defines a variable named “myVariable® of type "BYTE" (an 8-bit unsigned integer).

Let's look at a simple example: blinking an LED. This classic beginner’s project perfectly demonstrates the power and simplicity
of BASCOM-AVR.

" “bascom

$regfile = "m328pdef.dat" ' Define the microcontroller

Config Lcd = 16*2 ' Initialize 16x2 LCD

Config Portb.0 = Output ' Set Pin PBO as output (connected to the LED)
Do

Portb.0 = 1 ' Turn LED ON

Waitms 500 ' Wait 500 milliseconds

Portb.0 = 0 ' Turn LED OFF

Waitms 500 ' Wait 500 milliseconds

Loop
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This concise program first defines the microcontroller employed and then sets up Port B, pin 0 as an output. The "Do...Loop’
construct creates an infinite loop, turning the LED on and off every 500 milliseconds. This elementary example emphasizes the
clarity and effectiveness of BASCOM-AVR.

##+# Advanced Concepts and Future Directions (Part 2 Preview)

This opening overview has only scratched the surface the capabilities of BASCOM-AVR. In subsequent parts, we will investigate
more sophisticated areas, including:

Interfacing with various peripherals (LCD displays, sensors, etc.)
Utilizing interrupts for time-critical tasks

Working with counters and PWM

Memory management and data organization

e Advanced programming techniques

By mastering these techniques, you'll be ready to create sophisticated and creative embedded systems.
### Conclusion

BASCOM-AVR offers a user-friendly yet capable platform for programming AVR microcontrollers. Its straightforward syntax and
broad collection of functions make it a great choice for both newcomers and skilled programmers. This tutorial has established
the groundwork for your journey into the rewarding world of embedded systems. Look forward for Part 2, where we will delve
deeper into the sophisticated capabilities of this amazing programming language.

##+# Frequently Asked Questions (FAQ)
Q1: What are the system requirements for BASCOM-AVR?

Al: The system requirements are considerably modest. You'll primarily must have a computer executing Windows (various
versions are supported). The exact details can be found on the official BASCOM-AVR page.

Q2: Is BASCOM-AVR free to use?
A2: No, BASCOM-AVR is a proprietary program. You require to buy a license to correctly use it.
Q3: Are there alternatives to BASCOM-AVR for programming AVR microcontrollers?

A3: Yes, there are many alternatives, including free choices like Arduino IDE (using C++), AVR Studio (using C/C++), and
others. The choice relies on your requirements and project specifications.

Q4: Where can | find more information and support for BASCOM-AVR?

A4: The official BASCOM-AVR website is an great reference for support, lessons, and community boards. Numerous online
forums and communities also provide support for BASCOM-AVR users.
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