Megaload for AVR

Boot loader outline

Megaload is a Bootstrap Loader for use with AVR microcontrollers and allows application firmware to be
upgraded on a unit via a serial link without the use of a programmer. It has generousely been provided by
Sylvain Bissonnette and is available at http://www.microsyl.com

There are two programs required to support this function;

a) A windows application “MegaBootLoad” which allows the firmware application
(eg.filename.hex) to be sent to the hardware over the serial link.

b) An embedded application (eg. Megal28.hex) which resides on the hardware and handles the file
upgrading in conjunction with the PC.

AVR memory considerations

The boot loader system can be used on AVR chips which have the required memory arrangements. Suitable
parts (eg. ATMEGAS, ATMEGA16, ATMEGA128) have the flash memory split into a Boot section and an
Application section. The boot code is programmed into the boot section using a programmer in the normal
way (eg. [ use an ATAVRISP programmer and AVR Studio front end) and the application program is
loaded into the application area by the boot loader. The advantage of this system is that hardware can be
programmed with the boot loader at manufacture and after that time, firmware can be added and changed
simply using a PC running MegaBootLoad.

My development tools

I have been using the following tools to work with Megaload;

Imagecraft C compiler version 6.27

AVR Studio version 4.07

Atmel ATVRISP programmer

Megaload 1.1

Assorted AVR hardware all based on ATMEGA 128 chip (actually use Kanda Meg Dev boards to
avoid surface mounting problems).

A few notes on setting fuses and memory sizes

The setting of fuses and handling of memory allocations on AVRs is rather complex and I havn’t really
gotten to grips with it all yet - too much ‘C’ programming in recent years and loosing touch with the
hardware I’'m afraid!

A few things to note;

The boot code is very compact and will fit into around 500 bytes I believe. As I am not short of
memory on the Megal28 I have allocated the full boot sector of 4k in my applications. This means I can
extend the loader later without any real problems or memory allocation changes.

When I was working on the boot code I selected a boot size of 4k and compiled the program as a
boot application;
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This screen dump shows my settings in ICC for the boot compile.

When compiling my applications I use the following settings;
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When programming the boot code into my hardware with the ATAVRISP I use the following fuse settings;
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Note that the Boot Reset vector is enabled which forces the AVR to run the boot program on reset. If the
MegaBootlLoad program is connected at reset then a code upgrade can be done otherwise the unit will run
the current application program.

One point to bear in mind;

The latest boot code initially runs a loop trying different UART speed settings in order to find the PC
application running at 38k Baud. This means that after a normal reset the boot program takes some time to
run before ‘dropping-through’ to the main application. During that time lots of data will come out of the
serial port at all sorts of speeds and any connected devices could be upset by data, parity and framing errors.

Disclaimer

This note was produced by Tony Pattison (tony@appliedlaser.co.uk) as a simple introduction to boot
loaders on AVRs. It is not an exhaustive treatise and only outlines things I have found over the last few days
whilst experimenting with Megaload.

I cannot accept any responsibility for errors or inaccuracies contained in the above - things may change and
I may be doing it all wrong!
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