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Programming and Customizing the
PICAXE Microcontroller 2nd
Edition: A Deep Dive
The PICAXE microcontroller, renowned for its beginner-friendly
approach to embedded systems programming, has seen significant
updates in its second edition. This article delves into the
intricacies of PICAXE programming, exploring its features,
benefits, and practical applications. We'll cover everything
from basic setup to advanced customization techniques,
addressing common challenges and offering practical examples for
both novice and experienced users. We'll also focus on PICAXE
BASIC programming, the core language for interacting with these
powerful little devices, alongside discussing advanced topics
such as interfacing with sensors and motor control. The second
edition's improvements, including enhanced documentation and
expanded capabilities, will also be highlighted. Finally, we
will consider the PICAXE project ideas you can bring to life
through creative application of this versatile microcontroller.

Understanding the PICAXE Microcontroller
and its Second Edition Improvements
The PICAXE microcontroller system is a popular choice for
hobbyists and educators due to its simple, yet powerful, BASIC
programming language. This ease of use, combined with its
relatively low cost and robust capabilities, makes it ideal for
a wide array of projects, from simple blinking LEDs to
sophisticated robotics applications. The second edition builds
upon the success of its predecessor, incorporating several key
improvements:

Enhanced Documentation: The updated documentation is
significantly clearer and more comprehensive, guiding users
through the setup process and programming intricacies with
greater ease.
Expanded Instruction Set: The second edition includes
additional commands, broadening the scope of projects
achievable with the PICAXE. This often means more efficient
and flexible code.
Improved IDE: The integrated development environment (IDE)
has received updates, streamlining the programming,
compiling, and uploading process.
Greater Compatibility: Better compatibility with a wider
range of sensors and peripherals is a significant advantage
of the second edition.
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PICAXE BASIC Programming: A Gentle
Introduction
PICAXE BASIC programming forms the heart of interacting with the
microcontroller. It's a simplified version of BASIC, designed
for ease of use and quick project development. Let's explore
some fundamental concepts:

Variables: Variables store data, such as sensor readings or
control values. They are declared using a simple `LET`
statement, for instance, `LET myVariable = 10`.
Commands: PICAXE BASIC uses concise commands to control the
microcontroller's pins and peripherals. For example, `HIGH
1` sets pin 1 high (outputting 5V), while `LOW 1` sets it
low (0V). `READADC 0, b0` reads an analog value from pin 0
and stores it in variable `b0`.
Loops and Conditional Statements: `FOR...NEXT` loops
iterate a set number of times, while `IF...THEN...ELSE`
statements allow for conditional execution of code based on
specific conditions. These structures are crucial for
creating more complex programs.
Subroutines: For modular code, subroutines allow for re-
usable blocks of code. This improves code organization and
readability, particularly in larger projects.

Example: A simple program to blink an LED connected to pin 1:

```basic

MAIN:

HIGH 1

PAUSE 1000 'Pause for 1 second

LOW 1

PAUSE 1000

GOTO MAIN

END

```

Interfacing with Sensors and Actuators:
Expanding Project Possibilities
The true power of the PICAXE microcontroller lies in its ability
to interact with the physical world. This involves connecting
and controlling various sensors and actuators:

Sensors: PICAXE microcontrollers can interface with a vast
array of sensors, including temperature sensors, light
sensors, ultrasonic distance sensors, and potentiometers.
Reading data from these sensors enables the creation of
interactive and responsive projects.
Actuators: Actuators are components that produce movement
or action. Common actuators include LEDs, motors (servos,
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stepper motors, DC motors), and relays. Controlling these
allows the PICAXE to perform actions based on sensor
readings or user input.
Communication: The PICAXE supports serial communication
(using the `SEROUT` and `SERIN` commands), allowing
interaction with other microcontrollers, computers, and
wireless modules. This opens the door to complex networked
systems.

Example: Using a light sensor to control an LED:

```basic

MAIN:

READADC 0, b0 'Read light sensor value from pin 0

IF b0 > 500 THEN 'If light level is high

HIGH 1 'Turn LED on (pin 1)

ELSE

LOW 1 'Turn LED off

ENDIF

PAUSE 100

GOTO MAIN

END

```

Advanced PICAXE Programming Techniques and
Project Ideas
Beyond the basics, more advanced techniques enhance the
capabilities of your PICAXE projects:

Timers and Interrupts: Precise timing and event-driven
programming are achieved using timers and interrupts. This
allows for tasks to be performed asynchronously without
blocking the main program flow.
Data Logging: Using serial communication, the PICAXE can
transmit sensor data to a computer for logging and
analysis. This is valuable for creating data acquisition
systems.
PWM Control: Pulse Width Modulation (PWM) allows for
precise control of motor speed and LED brightness. This is
achieved using the `PWM` command.

Project Ideas: The versatility of the PICAXE allows for a wide
range of projects:

Automated Greenhouse Controller: Monitor temperature and
humidity, controlling watering and ventilation.
Robotics Applications: Control robot movements and sensors
for autonomous navigation.
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Weather Station: Measure temperature, humidity, wind speed,
and rainfall.
Security System: Detect motion and trigger alarms using
sensors and relays.

Conclusion
Programming and customizing the PICAXE microcontroller,
particularly with the enhanced features of the second edition,
opens a world of possibilities for hobbyists, educators, and
embedded systems enthusiasts. Its simple BASIC programming
language, combined with its rich feature set and extensive
support, makes it an accessible yet powerful platform for
bringing creative projects to life. By mastering the
fundamentals and exploring advanced techniques, users can
develop sophisticated and engaging applications limited only by
their imagination.

Frequently Asked Questions (FAQ)
Q1: What is the difference between various PICAXE chips?

A1: Different PICAXE chips offer varying amounts of memory
(program and data), input/output pins, and capabilities such as
built-in ADC resolution, PWM channels, and serial communication
options. Choosing the right chip depends on the project's
complexity and requirements. The data sheets for each chip
clearly outline these specifications.

Q2: What software do I need to program a PICAXE?

A2: The official PICAXE programming environment is free and easy
to use. It's available from the manufacturer's website and
includes a compiler, editor, and a program uploader.

Q3: How do I connect a PICAXE to a computer?

A3: Typically, a PICAXE is connected to a computer using a USB-
to-serial adapter. The adapter converts the USB signal to a
serial signal that the PICAXE understands. The programming
software handles the communication with the adapter.

Q4: Can I use other programming languages besides PICAXE BASIC?

A4: While PICAXE BASIC is the primary and most user-friendly
language, some users leverage assembly language for very low-
level, optimized code. However, this requires a significantly
higher level of programming expertise.

Q5: What are some common troubleshooting steps when programming
a PICAXE?

A5: Common issues include incorrect wiring, power supply
problems, incorrect code syntax, and problems with the
programming software or USB connection. Carefully check your
wiring, ensure you have the correct power supply (often 5V),
verify your code for errors (using the compiler's error
messages), and try restarting the software and your computer.
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Q6: Where can I find more project ideas and resources for
PICAXE?

A6: The official PICAXE website provides extensive
documentation, example programs, and a forum where users can ask
questions and share projects. Many online communities and forums
dedicated to electronics and microcontrollers also have active
PICAXE sections.

Q7: Is the PICAXE suitable for large-scale commercial projects?

A7: While PICAXE microcontrollers are suitable for many
applications, larger-scale commercial projects may require more
powerful and feature-rich microcontrollers with more advanced
development tools and support for production environments. The
simplicity of PICAXE makes it ideal for prototyping and smaller-
scale applications.

Q8: What are the limitations of the PICAXE microcontroller?

A8: Compared to more powerful microcontrollers, PICAXEs have
limited processing power, memory, and peripheral options. Their
simple instruction set, although beneficial for beginners, might
limit the complexity of some high-performance projects. They are
best suited to applications where simplicity, ease of use, and
low cost are primary concerns.

Unlocking the Power: Programming and
Customizing the PICAXE Microcontroller 2nd
Edition
The captivating world of microcontrollers opens a realm of
possibilities for hobbyists, educators, and professionals alike.
Among the exceptionally approachable and user-friendly options
is the PICAXE microcontroller. This article will explore into
the depths of programming and customizing the PICAXE
microcontroller, focusing specifically on the enhancements and
improvements found in the second edition. We’ll navigate through
the core concepts, provide practical examples, and offer
insights to help you conquer this exceptional technology.

The PICAXE microcontroller, created by Revolution Education, is
renowned for its simple BASIC-like programming language. This
renders it perfectly suited for beginners, yet it's robust
enough to handle sophisticated projects. The second edition
improves upon the original, integrating new features and
enhancing existing ones. This results to a more adaptable and
productive programming experience.

Getting Started: The Basics of PICAXE Programming

The PICAXE programming language is a streamlined version of
BASIC, engineered for ease of use. Instead of wrestling with
complex syntax, users engage with clear, concise commands. A
typical program will involve defining inputs and outputs,
setting up intervals, and managing the flow of execution using
conditional statements and loops. For instance, a simple program
to flash an LED might look like this:
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```basic

main:

high 1

pause 1000

low 1

pause 1000

goto main

```

This short code snippet illustrates the fundamental components
of PICAXE programming: assigning pins (pin 1 in this case),
controlling their state (HIGH or LOW), and using pauses to
produce timing delays. The `goto main` command creates an
infinite loop, causing in the continuous blinking of the LED.

Advanced Techniques: Unleashing the Power

Beyond the basics, the second edition of the PICAXE
documentation broadens upon advanced programming techniques.
This includes concepts like using triggers for answering to
external events, controlling multiple inputs and outputs
concurrently, and utilizing inherent timers and counters for
precise timing control. These features allow the creation of
considerably more advanced projects.

For example, a temperature monitoring system could use an ADC
converter to read sensor data, perform calculations, and display
the results on an LCD screen. The programming required for such
a project would employ the PICAXE's functions for input
processing, arithmetic operations, and output control. The
revised edition of the PICAXE manual provides comprehensive
explanations and demonstrations for implementing these advanced
techniques.

Customization and Expansion: Beyond the Core

One of the most appealing aspects of the PICAXE is its
scalability. Various peripherals can be linked to expand the
capabilities of the microcontroller. This includes items such as
relays for controlling higher-power devices, sensors for
measuring pressure, and displays for presenting data. The
revised edition of the documentation provides thorough
information on interfacing with these extra components.

The power to customize and expand the PICAXE's functionality
makes it an remarkably versatile tool. Whether you're creating a
simple robot, a weather station, or a intricate automation
system, the PICAXE offers the adaptability to meet your needs.

Conclusion

Programming and customizing the PICAXE microcontroller,
particularly with the enhancements in the second edition, offers
a rewarding journey into the world of embedded systems. The
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simple programming language, coupled with the microcontroller's
versatility, makes it accessible to both beginners and
experienced programmers. From basic projects to advanced
applications, the PICAXE provides a powerful platform for
innovation and creativity. The clear documentation and abundant
resources available further support its appeal, making it a
genuinely exceptional choice for anyone exploring the
captivating world of microcontrollers.

Frequently Asked Questions (FAQs)

Q1: What software do I need to program a PICAXE microcontroller?

A1: You need the PICAXE Programming Editor, a free software
application available from Revolution Education’s website.

Q2: Is the PICAXE language difficult to learn?

A2: No, the PICAXE programming language is a simplified version
of BASIC, designed for ease of use. It is relatively easy to
learn, even for beginners with little to no prior programming
experience.

Q3: What type of projects can I build with a PICAXE?

A3: The PICAXE is incredibly versatile. You can build anything
from simple blinking lights and automated watering systems to
complex robotics projects, weather stations, and data logging
devices. The only limit is your imagination!

Q4: How do I connect external components to the PICAXE?

A4: The PICAXE has numerous input/output pins that can be
connected to a wide array of components, such as LEDs, sensors,
relays, and motors. The PICAXE manual and various online
resources provide detailed guidance on connecting and using
different components.
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