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This book is about a state of the art tool, Flowcode, and how you can use Flowcode to
develop microcontroller applications. The book starts very simply with a tutorial project
and step-by-step instructions. As you go along the projects increase in difficulty and the
new concepts are explained. Each project has a clear description of both hardware and
software with pictures and diagrams, which explain not just how things are done but also
why. All sources are available for free download.

Since Flowcode is a high level language the intricacies of microcontroller programming are
hidden from view. For that reason it doesn't make much difference whether the program
is meant for a PIC, AVR or ARM microcontroller. On a high level the programs for these
microcontrollers, although vastly different in internal structure, are identical. For that
reason this book is on microcontroller application design in general, not just for one type
of microcontroller. If you don't own the microcontroller described in a project you can
usually convert it to another microcontroller quite easily.

E-blocks will be used as hardware for the projects in this book. This way the hardware
can be put together quickly and reliably. Fully tested units simply connect together using
connectors or short flat ribbon cables to form completed projects.

This book covers 45 exciting and fun projects for beginners and experts such as:

timer persistence of vision
secret doorbell sound activated switch

cell phone remote control CAN bus

youth deterrent Internet webserver.
GPS tracking and much more
pulse width modulated motor control

You can use it as a projects book, and build the projects for your own use. Or you can use
it as a study guide to learn more about microcontroller systems engineering and the PIC,
AVR and ARM microcontrollers.
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Prologue

Prologue

You have to do what others won't,
to achieve what others don't.
(Anonvmous)

When | was young my dad taught me how to program a large mainframe computer. First
you need to think through what you want the program to do. Then draw a flowchart,
which is a graphical representation of the program flow. It consists of symbols connected
by lines with arrows. The program will flow from symbol to symbol following the
arrows. Each symbol of the flowchart has a specific meaning. The rectangle for example
is an operation, the diamond is a decision, the circle a connector to a different part of the
program.

Figure 1. Flowchart template.

Flowcharting is an ideal way to develop a program, because it allows anyone, not just
programmers, to understand what the program will do. Once everyone involved is
satisfied that this is indeed the program they want, the flowchart must be transformed into
lines of code. Then each line is copied onto a cardboard card with a kind of typewriter
that punches holes in the card. The stack of cards is fed into a punchcardreader because
that was the only way to get the program into the computer. The computer itself was in a
different room, in fact it filled an entire room, and controlled by people in white lab coats.
No one was allowed to get near it, let alone touch it. The results of the program would be
printed on large sheets of tractorfed paper. And often there would only be one sheet with
one line, such as: Error in line 2816, execution aborted.

We have come a long way. State of the art tools aliow you to draw a flowchart directly on
your computer screen, and enter in each symbol details of what you want the program to
do at that location. With a press on a button the program is simulated allowing for very
easy debugging. And with another button the whole program is compiled and downloaded
into a microcontroller, a computer the size of a fingernail. You can get a program up and
running in a matter of minutes.
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Figure 2. Flowcode state of the art software design.

This book is about such a state of the art tool, Flowcode®, and how you can use Flowcode
to develop microcontroller applications. The book starts very simply with a tutorial
project and step-by-step instructions. As you go along the projects increase in difficulty
and only the new concepts are explained. Each project has a clear description of both
hardware and software with pictures and diagrams, which explain not just how things are
done but] also why. All sources are available for free download, including the support
software .

E-blocks”™ will be used as hardware for the projects in this book. This way hardware can
be put together quickly and reliably. Fully tested units simply connect together using
connectors or short flat ribbon cables to form completed projects. No soldering is
required.

Since Flowcode is a high level language the intricacies of microcontroller programming
are hidden from view. For that reason it doesn't make much difference whether the
program is meant for a PIC, AVR or ARM microcontroller. On a high level the programs
for these microcontrollers, although vastly different in internal structure, are identical. For
that reason this book is on microcontroller systems engineering in general, not just for
one type of microcontroller. If you don't own the microcontroller described in a project
you can usually convert it to another microcontroller quite easily, as explained in chapter
10.

' Flowcode is not included and must be purchased separately.
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Prologue

This book covers a series of exciting and fun projects such as a secret doorbell, a youth
deterrent, GPS tracking, cell phone remote control, persistence of vision and an Internet
webserver. You can use it as a projects book, and build the projects for your own use. Or
you can use it as a study guide to leam more about Flowcode systems engineering and the
PIC, AVR and ARM microcontrollers.

| would like to thank Ben Rowland, Sean King, Steve Tandy and John Dobson for their
help and support while writing this book, and Alan Dobson for his help with the final
editing.

Bert van Dam
Roosendaal, 2008
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